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Reader's Department: EDITORIAL: AIMING HIGH—OR LOW? by Stanley Schmidt

It haslong been common in some circles of science fiction fansto refer to people who don't share their
tastein literature, or their visons of the future, as“mundanes.” So it's perhaps abit ironic that in the last
very few years amovement has arisen within sciencefiction cdling itsdf “mundane sciencefiction.”

Theidea, in short, isthat many of the common themes and trappings of science fiction havelittle basisin
established science and so don't redlly belong in the field. To paraphrase afew of its core tenets, as|
understand them: Thereis no evidence that time travel, dternate universes (and travel between them), or
fagter-than-light travel is possible. Even dower-than-light interstellar travel or communication is so
overwhemingly difficult that it isunlikely to be achieved by us or anybody dse—even if there is anybody
else, and there'sno redl evidencefor that, either. And even if there were, dienswould likely be so
fundamentally different that no real communication would be possible between them and us.

Therefore, the mundane-SF advocatestell us, it isoverwhemingly likdly that the future of humanity will

be one of humanity alone on Earth or initsrelatively immediate vicinity. Therefore and furthermore, that's
where science fiction should concentrateits efforts: on imagining what our futureisredly likely to be, right
here on theworld of our birth, with nothing to rely on but the resourcesit provides and no oneto rely on
but ourselves. And since weretrying to be as redistic as possible, we should do our imagining srictly
within the framework of the science we actudly know—which implies both capabilities and very strict
limits

No wonder they cal it “ mundane.”

Actudly, | have a certain amount of common ground with the mundane-SF people. | have long held that
one of theimportant things for sciencefiction to do is pretty much what they describe: imagining carefully
and in considerable detail what can be done, both good and bad, by application of the scientific
principlesthat we dready know. We certainly need writers doing that.

Where we part company isthat | maintain that that's only one of the things we need writers doing, while
they explicitly discourage doing anything ese. Writing about futuresin which habitable worlds are plentiful
and humanstravel among them and interact with their nonhuman but intelligent inhabitants, they tell us,
encourages false hopes and awasteful attitude toward our limited resources.

But they overlook anumber of important facts and distinctions. Writers about interstellar travel, first
contact, or interstellar federations are not, in my experience, saying that this is theway the futureisgoing
to be—but those who advocate limiting oursalvesto Science AsWe Know It are saying thet thisis, a
least within broad limits, theway it'sgoing to be.

The assumption that we—or they—know what the most probable future is seemsto me arrogant in the
first degree. It assumesthere will be no more mgjor surprisesin the future, and I'd love to know how they
can know that. There have been severd huge onesin the last century or so—relativity, quantum
mechanics, plate tectonics, and the wild and wonderful world of DNA, to name just afew. The ideathat
we're finished and there will be no more seemsto me far-fetched in the extreme.

Let's see ... what would a conscientious mundane-SF writer in 1900 have considered fair gamefor his
speculations? Urban pollution caused by too many horsesin the streets? Maybe even automobiles
replacing some of those horses? Radiotel egraphs? Possibly airplanes would have been accepted by
some, but not all.

But such awriter would certainly have considered it unacceptably far-fetched to mention thetiny,
powerful computer on which I'm writing this, or the internet on which readerswill argue about it, or the



communications satellites that enable people to chat with families on the other side of theworld. Thelist
could go on for quite awhile, but the principle is smple and essentia: Our most probable futureis one
that we can't predict, becauseit will include not only obvioudy logica outgrowths of what we aresdy
know, but lots of disruptive surprises. Rdlatively little ones, resulting from unexpected convergences of
seemingly unrel ated sciences and technologies (asthe CT scan resulted from the fusion of x-ray imaging,
medicine, and high-gpeed computing); and huge ones, resulting from fundamentd shiftsin our
understanding of the world, like relativity, quantum mechanics, and DNA-based genetics.

Writerswho try to be conscientious and responsible by refusing to try to guess what those surprises
might be can be assured of only one thing: that the future they try so hard to makeredlistic will be
anything but—because it will not take into account the biggest changesthat will shapeit.

Writerswho do try to guess what some of the surprises might be can't expect to get very many of them

right, either. But at least they will get the fact that there will be surprises, and they can attempt to explore
how people might react to them and how their lives might change as aresult. That'simportant, too. Since
we can be pretty sure that future science and technology will take some unexpected turns, exploring how
people might handle them can be at |east asimportant as working out the details of developments whose

possihility isaready obvious.
And, just occasionally, one of those wilder imaginings may turn out to be closer to something we actualy
get than any of the more careful, conservative extrapol ations.

Extrapolation. That's the word | have long used to describe essentialy what the mundane-SF folks
consder their lofty aspiration: to imagine rigoroudy what devel opments might actualy grow from
aready-known science. They consider it a prescription for What Science Fiction Should Be. | consider it
aprescription for one of thetwo main kinds of sciencefiction.

The other, which | consider no lessimportant, | cal “Innovation.” That refersto storiesthat depend not
just on extrgpolation from known science, but on imagining fundamentally new kinds of science that might
conceivably be discovered in the future, and working out what might become possible asaresullt.

Note carefully that this does not mean than * anything goes.” Y ou can't just imagine whatever outlandish
thing you like, cal it “new science,” and labd the story you build on it “ sciencefiction.” In deciding
whether an “innovation” gory islegitimately sciencefiction, | usewhat | cal the * negative impossbility”
test. You don't have to be able to prove rigoroudy that your speculation is possible, asin the best of
what mundane-SF advocates call mundane SF and | call pure-extrapolation SF. But you do need to
imagineit in such away that it isnot provably impossble, or provably inconsstent with parts of
established sciencethat are well confirmed by experiment.

Theresaprecedent for thisin real science itsdf. Physicists sometimes speak of a* correspondence
principle,” according to which the predictions of atheory created to explain anew region of experience
must give the same results asthe old theory in regions where the old theory matched experiment well.
The classic example ismechanics. Sir Isaac Newton formulated laws to describe the motions of al the
objects held seen, al of which moved much dower than light. Albert Einstein crested anew set of
equations because Newton's version weren't accurate for objects moving close to the speed of light. But,
contrary to a popular misconception, this does not mean that Einstein “proved Newton wrong” or
invalidated his equations. Rather, he created amodel that worked through awider range of
experience—including the “ Newtonian” world of dow-moving objects. The predictions of Eingein's
equations are equivaent to those of Newton's at very low speeds, and diverge gradually as speeds
increase. For dow objects, most of us still use Newtonian equations because they're easier to work with
and the results are indistinguishable at those speeds.



Similarly, any new modd you invent for asciencefiction sory—say, to make FTL beievable—will ill
haveto include relaivity asaspecia case, and give the same results in the region of experience for which
we have experimenta verification of relativity. Such amodd might well require aradica restructuring of
theoretica foundations, but that has happened more than once before and will quite likely happen again.

Besides, one could easily get theimpression from listening to the pontifications of some mundane-SF
advocates that thiswhole businessis deadly serious and somber: We should write only about the kind of
future we're most likely to get because we must make sure everyone has the proper attitude toward
learning to cope with it. Well, yeah, we need some of that—but let's not forget that sciencefictionisaso
about fun. Sometimes a story isworth telling not becauseit'sterribly likely to come true, but just because
some outrageous-but-not-provably-impossi ble ideawould have such ddlicioudy wild consequencesif it
did turn out to be true that the temptation to play with themisirresstible.

And theré's nothing wrong with that.

In thistype of discussion I'm often drawn back to something | once heard Poul Anderson say, when a
bunch of us had gathered in Floridafor the launch of Apollo 17. The perennid question of what
distinguishes science fiction from fantasy came up, and Poul drawled, “Y ou know, sometimes| think the
most fantastic fantasy of al iswhat's usudly thought of asthe hardest hard science fiction. Because what
could possibly be more fantastic than the idea that we dready know dl the basics?"

Or, intoday's context, maybe it isn't redly fantadtic. It's just mundane.
Copyright © 2009 Stanley Schmidt

* * * %
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Chapter 1
Somewher e Unexpected

Jacques Song opened his eyes and saw a huge fish floating above the canopy of his cold deep unit and
garing at him. He shut them immediately; it must be a bad dream. People often had dreams as cold deep
evolved into norma deep and wakefulness.

Last night, 21 June 2345, he and the rest of the corps had listened to some inspirationa nonsense from
Earth Empress Marie, lifted a glass of rum spiked with cold deep preparation drugs, and dutifully lain
down on their hotel beds at Sheffield Station in Earth orbit.

In deep deep, they'd been transferred to Cold Seep Units and loaded onto starships bound for 36
Ophiuchi. The processwould be reversed twenty-three years later when the invasion force had
established itsalf, hopefully undetected, at abase in the Kuiper belt around 36 Ophiuchi A and B. Their
mission wasto liberate a colony gone horrifically wrong.

But that colony was not under aseafilled with staring fish.

The colony leaders didn't believe in using robots—Ilabor cleansed the soul. Savery in dl but name had
evolved in adecade. Polygamy, child marriage, gladiatoria executions, and inherited subordinate status
becametherule. They'd bungled rdations with primitive aiens on another of 36 Ophiuchi A's planets,
raising concerns about humanity's satusin the galaxy.

But those diens did not, as he remembered, look likefish.

Dissenters had fled to the hills and risked everything to cdl for hel p—which would take haf a century a
best to get there. Before 36 Ophiuchi, the consensus had been that the distance between stars made
interstellar warfare impossible. The colony leaders had counted onit.

But faced with acry for help, Earth considered the impossible. Thered been amammoth debate
informed by massive smulations showing that, albsent outside influence, the theocracy might persst
indefinitely. The decision had been made, volunteersrecruited, and robots instructed to prepare a fleet.
Jacques, divorced and looking for distance, had signed up.

Jacques opened his eyes again, and the fish was still there, dl too real. Maybe two metersiong, it
boasted a huge parrotlike beak, but otherwise |ooked something like a shark. He was wide awake now.
He was obvioudy not on the conveyor ship, Resolution, so something else had gone horrifically wrong.

Hetried to touch the net, but the lack of response didn't surprise him. The CSU seemed inert, but he was
breathing, so it must be functioning to some extent. The things were designed to keep you vigbleina
suspended State for a couple of centuries without external power—they warmed you up to acomaevery
few months for DNA repair.

"CSU, what'syour energy level?’ he asked. As soon as he moved, the parrot-beaked shark tried to bite
through the canopy, but didn't have much success againg the flexidiamond.

A heads-up display flashed in front of him, superposing itself over the curious—or hungry—fish. It



showed he had about two hours|eft at present consumption levels, which were at emergency minimum.
The display flashed off again. The CSU might aswell have said, “I've donewhat | can. It'syour problem

Jacques raised himsdlf on his ebows. The water—assuming it was water—around him was not al that
clear and the light level must be very low. From what he could see, his CSU seemed to beresting on
nearly level sand, with afew huge, dark, boulderlike objects here and there. The surface seemed far
above him.

Hewould probably haveto try to reach it.

But when? Conventional wisdom would have him wait aslong as he could for rescue. The CSU, he
redlized, had maximized that time. Rescue wasn't coming.

First thingsfirst. He needed to inventory his assets. He reached into a cubbyholeto hisleft for his
persona effects; hiswrist comp and a couple of backup data disks—what he'd left on hishotel night
table for the Resolution's robots to take with him. The objects seemed very light—Ilow gravity?

Thewrist comp was dead, powerless. He shivered. Just how long had it been? He suppressed the urge
to ask immediately—if he were going to get out of this Stuation aive, he would need to use what was | eft
of the CSU's power very efficiently.

Another cubbyhole held an emergency kit in asedable bag, which he emptied and inventoried. It struck
him as an eclectic jJumble of stuff someone assembled to fill aregulatory square, never expected to be
used. There was another wrist comp, its memory filled, no doubt, with al sorts of surviva information. It
was powerless. Therewas asurviva tent, nicely folded down to the size of an envelope. Therewerea
few pieces of primitive, non-electronic gear including adozen nutrition bars, acompass, amagnifying
lens, needle and thread, a ten-centimeter-long multitool, apair of fabric canteens, a photovoltaic power
supply, binoculars, space blankets, etcetera. Finally, occupying most of the volume of the kit, therewas a
shipsuit.

Eveninthelow gravity, struggling into the last was not easy in the coffinlike space in the CSU, but once
he got hislegsin, hisbody heat began to power the smart fabric up, and it relaxed to make the rest of the
job easier. It molded itself around his body like a second skin, except for the hood. The latter had a
trangparent section that could sedl up for vacuum use. Hopefully, it would work aswell underwater.

It also had an emergency life-support pack. For amoment, Jacques smiled. It could make oxygen; he
could wait several hours moreto try his escape, using that to breathe. Then he found it was powerless as
well. He sighed; many of the suit's functions could be powered by his own body heat and movements,
but not that.

That was al he had. Heimagined that, should he survive and return to Earth some centuries hence, some
of these objects might be displayed in amuseum as quaint relics of bygone pioneers.

Okay, it wastimeto find out where he was, what it was like outside, and what had happened. Hetold
the CSU to power up. Thefirst thing he got was text telling him that video was down for power
conservation.

To thefirst question, the CSU told him they were at an unsurveyed red dwarf, IRO 031010.36485, on a
planet with a breathable atmosphere that the Resolution had found 628 light-years from Earth! On the
Earth calendar, it was Tuesday, the twenty-third of March in the year 3521.

That was aimost athousand years from when they had departed. He made himsdlf cope with that asan



objective fact; he would ded with the emationa redlity later. Humanity was dtill in the very early stages of
biological immortality. Had been, he corrected himsdf. They'd probably worked things out by now.

Some friends might till be dive, active, even looking for him. But the gap in time would be aslarge asthe
gap between Marie's ceremonia monarchy and Charlemagne. He could dedl with it later, he repested to
himsdlf. For now, he had to survive.

So the Resolution had not decelerated at 36 Ophiuchi—the beamrider's nightmare. Starshipswere
pushed to relativistic vel ocities riding on abeam of microscopic pelletsfrom their departure system,
which they ionized and reflected with magnetic fields. To decderate, they normdly relied ona
prepositioned pellet stream. Somehow, this hadn't happened.

For theinvasion, thefirst unitsinto the system had carried enough mass to decelerate on their own. These
passed by the system and decelerated on the far Side, their bulk shielding their exhaust from observation.
Oncein 36 Ophiuchi's Kuiper belt, they'd made deceleration tralls for the rest of the fleet. Thewhole
process had taken an agonizing half century.

The CSU told him the lasers used to guide the nanopellets to the starship had been replaced with a
dummy load. Almost dl of the pellets passed by the starship without dowing it down. Who or what had
done that, and when, was unknown.

There were contingency plansfor failure to decelerate. The starship had coasted until it found a habitable
planet it could reach and then implemented an emergency deceleration protocol, deploying a
superconducting loop severd kilometers acrossto drag againgt the interstellar medium until it had reached
ahundredth of lightspeed or so, and then going into rocket mode, using its auxiliary nuclear power units
while sacrificing itswater, redundant structure, invasion tores, and lithium hydride shielding, for fud. It
amost madeit, but ended up 103 kilometers per second short, and had to try aerocapture.

Starships were tough, but not designed to function in a planetary atmosphere. Its breakup would have
absorbed the worst of the reentry forces, perhaps controlled well enough to spill its cargo of CSUsinto a
shallow body of water. There were three atmospheric shuttles. They weren't designed for that much
aerobraking. But if one or two survived on autopilot, Jacques thought, that could make dl the difference
insurviva. The odds weren't good for the CSU occupants either, but with alayer of ice, maybe. That
was the best the ship could do.

The CSU went silent and Jacques reflected. Interstellar warfare was * impaossible” until the horror of what
was happening in the 36 Ophiuchi system made Earth try it anyway. Perhapsthey'd been right in thefirgt
place.

The parrot-beaked shark, making no concession to human biological immortaity, had not gone away. It
was, he decided, definitely hungry. So was he—his cells needed to repair the radiation damage since his
last CSU cycle, and that took energy. Cosmic rays could be dealt with by shielding, but carbon-14 was
part of you. He ate four of the dozen nutrition bars, knowing that he might regret the binge |ater, but
thinking it was a good thing to do while he was momentarily safe and secure. As he ate he eyed the
parrot-beaked shark, thinking filet. This eating thing works both ways, fella, he thought with agrin.

He would have to flood the CSU, he redlized, to equalize pressure and get the canopy off. That would
likely render hislast link with technologica civilization inoperable. Therewasirony in thet; his expertise
wasin deding with artificid intelligences and subsentient systems.

"Canyou il record?’ he asked it.

['Y es|appeared in the heads-up display.



In afew short sentences, he explained who he was and how he'd gotten there and left notesfor any of his
fdlow passengersin the unlikdly event they might find his CSU.

"Make as many copies of that asyou have room for."
[Done]

Jacques stuck the emergency kit bag on a geckro patch on his suit. He was ready as he could get; there
was no reason to delay longer. His heart pounding, he chanted to make himsdlf relax and use less
oxygen. After acouple of minutes, hefelt at peace and ready. If hislife were to end now, so beit.

"Release the fasteners on both sides of the canopy. Give me pure oxygen—exhaust what you've stored.
Then flood the unit.” He took more deep bregaths as cold water rose rapidly on either sde of him. The
pressure equalized with hisface not ten centimeters between him and the fish's beak. It lunged
repeatedly, its blows booming on the canopy.

He sealed his hood without trapping alot of water in with him, then pushed the canopy off and, grasping
it by both edges, stood up. If the fish had sense enough to swim around it, he was done for, but it just
kept trying to push through what it couldn't see—a stalemate that would end as soon as he ran out of
breath, because the canopy was too heavy to carry to the surface.

Helooked down at the empty CSU and smiled to himsdlf. It was easy enough to flip the canopy around
between fish attacks and then stand on the edge of the CSU and lean so that the fish was below him.
With a now-or-never shove, he pushed the canopy down onto the CSU with parrot-besk ill trying to
swim through it. With it trapped insgde, he swam for the surface.

Judging cruddy from the changein volume of air in the CSU, the pressure was something like eight
atmospheres at the bottom, the equivaent of eighty meters deep on Earth. But the surface proved much
farther away than that. Despite starting with severd liters of oxygen in his hood, he was groggy by the
time he broke the surface of the water. He pulled off the hood and took a gasping first breath.

Hefdt amost ingtantly restored as he bobbed up and down in steep waves; it took remarkably little
effort to keep hisbody high out of the water. At the crest of awave, he got aview of his surroundings.
He'd emerged from afreshwater lake, not asea, but it was alarge one, with distant hillsjust barely
gticking up over the horizon. Hills surrounded the [ake without a discernible gap—a cadera, from the
steepness of the walls next to him. He saw no vegetation.

Remembering that the parrot-beaked shark might have relatives, he swam for the nearest shore at about
adtroke per second. Strangely, he didn't tire and even increased his pace abit.

The shore proved rocky, and the rocks |ooked volcanic and sharp, 'a'a lava, he thought. The waves
wereimpressvely high. Still, hefdt very strong, much stronger than he should after coming out of cold

deep.

Bobbing dong in the waves, paralle to the shore, he eventualy found a beach that was more gravel than
rock and approached it dowly, feet dangling beneath him. Hisfeet touched briefly, then he was swept
back again. He rode the next wave in and got enough purchase with hands and feet to hold on through
the backwash. Then he scrambled forward ahead of the next wave.

He stood on the shore breathing easily—not panting despite what should have been heavy exercise. He
wasfit; dl expedition personnel had gotten many hours of hypergravity training, but hislack of distress
gtill surprised him. Gravity here was clearly much lower than on Earth, even lessthan on Mars, he
guessed. The sky was high and gray, there had to be a sun somewhere, but it wasn't immediately



apparent whereit was. It was decidedly warm and humid.

Okay, thefirgt thing to do was to plug one of hiswrist compsinto the photovoltaic power supply and see
if anyone elsewas around. He spread out the flexible array, dmost ameter square, and plugged the
adapter into hiswrist comp, or tried to. It didn't fit! Damning his luck and wondering why, after three
centuries or so of eectronics manufacture, such things weren't standardized, he reached for the wrist
comp from the emergency kit. That would have tofit.

It did, but nothing happened. A broken wire? Or had something in the eectronics of ether device not
survived amillennium of neglect? The batteriesin the wrist comps were likely suspects. Or, he thought,
layers of atomsin contact in various trandstors and diodes may have interpenetrated each other through
some kind of Brownian motion so they no longer functioned. Hed never had occasion to inquire about
thelifetime of such devices and, of course, there was now nothing to ask. If he were going to survive, it
would have to be on hiswitsaone.

Hetook stock; however great he felt right now, he had only eight nutrition bars |eft to eaet. He had no
clothing except for the emergency suit that he wore. There were clearly fishlike thingsin the caldera, and
if they were edible, he might be able to catch enough to survive—though he wasn't sure how, having
never fished in hislife. For shdlter, snce the areawas obvioudy volcanic in origin, there should belava
tubes.

Weas histhe only CSU to make it? He should look for other survivors. Names of classmates dotted for
the Resolution ran through his mind. They weren't soldiers; their job was to reconstruct and reeducate
the colony after the theocrats had been displaced. Mogt, he had known only since Annapolis, but he'd

grown up with Edith Lu, Huong Devieux, and Ted Blackwdl in metropolitan Port Moresby sixty years
ago—make that something like 1,060 years ago.

He scanned the lake with its strange high waves and impassable lava block shordline.

Faceredity, Jacques, hetold himsdf. Hewasin no position to find and rescue anyone. He had to find
food, and that meant getting out of the caldera. He would come back. There was likely alarge variance
in CSU surviva time; no one e sewaslikely to need help right now.

Everything caught up with him then: hisimpossible stuation, theunfairmess of it dl, thetotditarian
mongters that had been the cause of the expedition and its likely sabotage, the great decision makers of
the Interplanetary Association Senate who sent othersto take their risks and clean up for their failures of
imagination, and the minimum effort logic of those who put only adozen nutrition barsinaCSU
emergency kit.... He screamed. The screams echoed from the barren lava dliffs.

When he recovered himself, he decided to do something to defy the fate that sent him here, to make
some mark on the universe that was trying to kill him. He could make apile of rocks, acairn. Precticaly,
it would help him find the spot again. 1t was no work at al inthelow gravity to build astack astdl ashe
was.

Thelavawasn't dl 'a'a. Here and there were rivers of smooth pahoehoe, some of which had fragmented
into relaively flat shards. He brushed one off and using another, smaler fragment, sketched the shoréline,
and scratched where he thought the sunken CSU lay. Under that he scratched his name and the date.
Then, after amoment of thought, he added “= day 0."

* k% k %

Chapter 2

At theRim of theWorld



The cliffsturned out to be not as barren as he thought. Here and there, smal trees had begun to colonize
the calderawall. He hadn't recognized them because their leaves were avery dark blue green—amost
black—and indistinguishable from the lava. The higher he got, the bigger the trees, and the bare rock
between them became covered with dark soil.

Inarareleve clearing, hetripped and righted himsdlf easily in the low gravity. The cul prit was aground
vinewith dark, grasdikeleaves. I'll cal it “tanglegrass,” he thought with afrown. At the clearing edge was
athirty-meter tree. He tested its bark with ablade from his multitool; it was very soft and wet, maybe
waterlogged—not like atree at dl, but rather more like ice plant.

Wasthe pulp of the tree edible? It should, of course, be thoroughly tested and andyzed. He laughed at
that notion and cut out afinger-sized piece, bit off alittle, and spat it out. Acidic, bitter, and with an odor
of rotten flesh—he would have to be very, very hungry to try to eat that. He washed the taste out with
water from the fabric canteen. That was Earth water, he thought, from athousand years ago. He ought to
treat it with reverence.

No, get hold of yoursdlf, hetold himsdf. Water waswater.

It was getting noticeably dark, though not noticeably cooler. Here and there around the roots of the
bitterwood tree were pockets of sand and gravel that were reasonably soft and level. He made camp.

The next day he reached the rim of the calderain early morning. It was anomaoudy clear when he
worked hisway around alast boulder to the relatively flat top. The red dwarf sun appeared noticesbly
larger than Sol in asky that seemed a somewhat lighter shade of blue. A few more steps took him clear
of the brush and rocks.

What he saw made no sense to him—avast triangular plain stretched out before him, its sdes converging
to animpossibly distant vertex ahead of him. The plain was divided into great fuzzy arcs of color—gray,
white, red, black, green, blue, and green again—apparently centered on himsdlf, with the outermost
amogt tangent to the triangle's Sides.

To hisleft, haze and clouds obscured the distant view, but to hisright, through breaksin high creamy
clouds, he thought he could glimpse arepetition of the pattern in front of him. Apparently, the planet had
at least two huge conicd volcanoes, as perfect in form as Mount Fuji, and so high that they extended
beyond the limits of what must be a very extended atmosphere. Could they be in isogtatic equilibrium?
He shook his head; such calculations would need to be put off for now.

Immediately below him was the rocky mountainside, mostly bare but dotted with trees. Below that wasa
dark greenforest. That yielded to aseaor avery wideriver. Beyond its misty, distant shore was another
very dark band: probably more forest. That thinned out to aband of lighter green, which merged into a
ruddy brown. The last complete arc was white. Beyond that, banding the base of the remaining tip of the
triangle were bands of distant clouds. The peak itself was dmost geometricaly sharp, adark lunar gray,
and apparently cratered.

Scanning the edge of the forest, he spotted atrail, anarrow and very Earth-like path leading down into
the forest. What had madeit? Other survivors? Natives or loca animals? Something edible? Something
dangerous?

Well, he had best get going. On the way, something crunched under hisfoot. It looked for al the world
like apiece of curved green and black mottled plastic. If it had been part of asphere, the whole thing
might be half ameter in diameter. Wasit part of a broken lava bubble? An eggshdl? Of what mongter, if
30? But there was no time to spend on these questions. Surviva caled and he would have to concentrate
onthetrall.



The scale of the trees became evident as he descended. The largest were easily ahundred meterstall and
five across, like Cdiforniaredwoods. Thesetreeswere not at dl like the bitterwood tree he had cut into
earlier; their wood was dark and suitably woody. They had abark of sorts, black, smooth and chitinous
in the mature trees, with longitudina ridgesthat seemed to run the length of the tree. He decided to call it
blackwood, and cut asapling for ahiking pole and a potentid defensive staff.

As helooked carefully, he saw evidence of frequent fire. The darkness of the soil, the great space
between the trees—there was a very open fedling to this forest. There was no brush taler than he was,
and much of that was composed of immature bitterwood and blackwood. Everything seemed soft—no
thorns or scratchy plants.

He came across arunning brook and filled his canteen, fine bubbles foaming out of its neck filter. It was
only haf Earth water now. If he never emptied it, there would aways ill be some moleculesfrom the
home planet in that canteen, in ever decreasing proportion, of course. He consdered boiling it, but time
was pressing. Thefilter would catch the microbes and his enhanced immunological system would be
pretty tough on virusesthat hadn't coevolved with terrestrid life.

Out of the corner of hiseye, he caught something scurrying away from thetrail, akind of furry bal with
red and black markings that seemed to have too many legs. Why would it be afraid of him? There must
be something about his size and shape that was dangerous. He thought about lashing his multitool to a
blackwood sapling spear, with its blade deployed. But if helogt that tool!

Given the volcanic nature of the hillside, there should be some obsidian around, but he didn't know what
to look for, nor did he have any confidencein his ability to whack raw obsidian into aspear point. Then
his eyesfell on a dead blackwood branch. He scrambled off the path to pick it up. The bark had dried
into plasticlike hardness. When he scraped out the rest of the rotten pulpwood, he was left with ahard,
hollow cylinder. He cut one end of this at a steep angle and jammed the other over the end of hiswalking
dtick. Then, with the ludicrousimage of himsdlf as a Pleistocene hunter in hishead, he threw the
improvised spear into a bitterwood tree.

It sank in with asatisfying thwump. He made three more danted cylindrica spear points, put themin his
emergency kit bag, and continued his descent.

In his second day down the mountainside, ravenoudy hungry, with only five nutrition barseft, he decided
whatever he was doing was not working. He was serioudly thinking of the fish trgpped in the
CSU—could hefind it again, dive down, and kill the fish? It had been big—maybe a hundred kilos of
meset on it. He should have taken that opportunity when he was there.

Okay, hewasn't going to just run into something to eat walking down thetrail. Why not try setting up a
blind and watching for what might come by? He could give that aday.

It was along boring day, but that evening something did come by. It seemed vaguely like across
between a kangaroo and a dinosaur, so he mentally dubbed it akangasaur. It was at least twice his
height, and its head bobbed from side to side. Jacques readied his spear, then got alook at thefierce
claws on the kangasaur's feet and thought better of it. It stared in hisdirection, but he stayed perfectly
gtill. It ambled over to a bitterwood tree, reached up about as far asits neck would extend, and worried
away a something under a bitterwood leaf. Then it left. What had it found? Could he climb a bitterwood
tree? Their lowest branches were about three meters up, and the bark, though not as dick asthe shiny
blackwood bark, was till very smooth. But gravity waslow. An experimenta leap up brought hiseye
level perhaps six meters above the forest floor. He jumped for abranch, clumsily dung himsdlf under it,
doth-like, and shinnied out to ook under its leaves. It was barren; he would have to climb higher than he
could lesp.



Jacques remembered going to an art museum with his class and seeing a picture of aman climbing atree
with rope around the trunk, holding himsdlf to the bark that way. There was a coil of carbon-nanofiber
twinein the emergency kit, 100 meters according to the labdl.

It took some experimentation and a couple of fals, but the next morning Jacques made it up abitterwood
tree and looked under its leaves. He had to go higher than the first level of branches, but findly
discovered a cluster of teardrop-shaped fruits. The rind was tough, but no match for the stedl of his
multitool blade, and he got at the pulp benegath.

He knew the risks, but he had to find something edible. He nibbled at it. It was mostly soft fibers, amost
like pasta, and rdatively flavorless; nothing sharp, bitter, or otherwise deadly seeming. Ten minutes after
thefirst taste, he took amouthful. It seemed to go down okay.

He put acouple of fruitsin hiskit bag, which was beginning to become stuffed, and dropped down to the
ground. Hewould wait aday to see how his body reacted before eating more. He camped by a brook,
seded in histent despite the warm humidity of the place, and dept fitfully.

The next day, not having gotten sick, he ate the whole thing, minus the hard seeds toward the center of
thefruit. So far so good, he thought, and headed downhill.

Part of the apparent flatness of the landscape from the calderarim, he realized, was because the trees got
taller as he descended. As aguess, the tallest blackwoods were dmost three hundred meters high and
five meters across. Hefelt like asquirrel in aforest of giant sequoia. Their ova leaves were longer than
he wastdl, with iff hollow veins and webbing like sheets of felted canvas. Picking one up, hefdt likean
ant, ableto lift saverd times his own body mass.

By the end of the day, he was 4till hedlthy. With food, he could survive. Under aleaf lean-to, cushioned
by soft loam, helay down. The next thing he knew, morning had arrived.

* * * %

Chapter 3
TheKiller Ape

Deeper into the forest, rocks had become fewer and fewer; the floor was arich, soft loam. His cairns
were now teepees of falen blackwood branches. Over the next week, he taught himsdlf to weave a
passable basket out of blackwood saplings, discovered athin fibrous green vine that was surprisingly
strong, found amildly sweet edible berry to bresk the monotony of bitterwood fruit, found ahollow “flute
plant” that grew perfectly straight but no higher than about ameter, and identified Six native animals,
including the furry spider-like thing hed seen on hisfirst day. But he was getting increasingly
tired—hitterwood fruit and berries dlone might not be an adequate diet.

The furry spiderlike things—he decided to call them hirachnoids—foraged on a mushroomlike plant that
grew benegth fallen blackwood tree leaves. He didn't try eating those—not arational decison
considering dl the other chances he was taking, but esting things that looked like mushrooms made him
nervous. He gathered up some of these and put them under his basket, weighted it down with a hunk of
lava, then propped it up with atwig to which he attached a string, the idea being to pull the twig out when
the furry spiderlike thing was underneeth the basket.

Thisdidn't work well—the little animal s were able to skitter out before therim fell. That, he redlized, was
aconsequence of the low gravity—no matter how much weight you put on something it would only fall so
fadt. If he could only push it down.... The answer was along falen blackwood branch resting on the top
of thetrap. Thetrick wasto pull the string attached to the stick first and step on the branch immediately



afterward: one, two. If histiming was ever so dightly off and the pressure from the lever camefirgt, the
gtick wouldn't come out at dl, but if he left too much time between string and foot, the critter would

escape.

After acouple of tries, he caught one. Up close, it actudly looked very spiderlike, with compound eyes,
but six instead of eight legs and seemingly no segments—abig hairy ball maybe haf ameter across. Its
mouth irised open like an anusto dlow aforked appendage to shoot out and grab pieces of the
mushroomlike plant. Despite being trapped, it ignored him and worked away at eating the bait.

Jacques hesitated. He had never killed anything before. But he had only two nutrition barseft. He
needed to survive, and to survive he would probably need protein. Protein meant meat because he had
no way of determining if the vegetation had any. Still it was dl guesswork; he didn't know thet killing this
thing would solve his problem. He didn't know how smart it was, whether it would suffer, or even
retdiate in some very effective way. He pondered thisfor severa minutes, then put one of his spear tips
on hiswaking stick and struck the thing hard right between the eyes. It collgpsed immediately.

Dissection proved a problem; the hirachnoid's hair was as fiff and bristly asit looked and longer than the
blade of hismultitool knife. He ended up lashing the multitool to aflute plant shaft with green twine and
going at it whaler style. Thefirst cut produced not mest, but afountain of mucous yelow ichor that stank
like rotten eggs. He amost gagged, then recovering himsdlf, made another cuit.

Suddenly, the creature's corpse began to pulsate and flop around. Jacques recoiled in disgust. Then out
of the cut, a procession of miniature hirachnoids emerged—miniatures of the first except for alack of
hair. Jacques stomach began to get queasy, especially when the little ones dragged pieces of their
mother's—or their host's—innards out of theincison and ate them.

Sickened, Jacques backed away from the trap and sat down to collect himsdlf. Periodically, thereefter,
he checked the trap.

By evening, nothing was |eft of the hirachnoid but the skin and legs. He held aleg up—it was tough and
horny, like acrab leg, and felt massive enough to contain some meet. He gathered the other legs and
took them back to his camp by the brook. Using some stones, he cracked one open and found some
white fibrous meat ingde; obvioudy theleg muscle.

He pulled it out, cut asmall piece off with hisblade, washed it in the creek and tasted it. It was
extraordinarily rich and tasted somewheat like buttered |obster, but was much softer than he remembered
|obster being—indeed, it seemed to melt in his mouth.

Jackpot, he thought. Maybe. Would the rest keep until morning? He should wait to make sure nothing
untoward happened to him as aresult of hisbite, but it wastoo good. He took another bite, then, inan
act of incredible self-control, he wrapped the remainder in leaves and sealed it in hisemergency kit bag.
There was no room for the other legs, so he put them in the basket and hung that by aropefrom a
branch.

Then heimprovised ahammock with green twine and bitterwood |eaves and went to deep.

He woke up with thefirst light, feeling better than he had in days. The remaining part of thefirst leg didn't
smdll right after Sitting overnight, so hethrew it away and cracked open another. It tasted about as good
asthefirst leg had the previous day, S0 he ate the whole thing and waited. He didn't get sick and
congdered himsdf incredibly lucky.

On the morning of the tenth day since Jacques woke up in the CSU, he had starch, protein, and fruit, and
his emergency kit wasintact. There were adozen hirachnoid legs and four bitterwood tree fruitsin his



basket. He had painstakingly depilated a hirachnoid pelt and sewn it into another bag. He'd constructed a
back frame from flute plant stalks and green twineto carry thingsin. He laughed at himsdf; hewas
becoming a stone age man of substance,

He had now stayed at the same campsite for three days. It had arunning brook, in which held bathed
without incident—if there were local parasites, they didn't recognize him asfood. He had been through a
local rain shower, kind of awarm, gently descending mist with the lightest of breezesthat nevertheless
had managed to soak everything. He had taken to going around naked—l essitching, less swesting, and
lesswear and tear on an emergency suit he might need later.

He had fire, though it had taken hours of experiment with agreen twine bow and stick to get something
going. Then he had ahdll of atime containing it—the Resolution had found a planet with perhaps an
Earthlike percentage of oxygen in its atmosphere, but the pressure here must be something like three or
four atmospheres—so the partia pressure of the combustion-supporting gas was that much higher as
well. He glanced around him at widely spaced trees, the largest ones being succulent bitterwood, or
chitin-barked blackwood. No mystery there. It turned out that tanglegrassignited easily and dried
bitterwood charcoa would glow for days. He was beginning to fed like an old hand.

He estimated that he now only needed to spend only about aquarter of hiswaking time hunting and
gathering and could spend the rest doing something else. What should that be? Did he have enough to do
the trek back into the crater? It might mean someone elsg'slife, though he considered that possibility
faint. Another thought was of salvaging his CSU. If he could rig up some kind of power source, he might
get it partidly functioning again. From the rim, he could study more of the puzzling geography of this
world and maybe see some starslong enough to orient it in space. He could do such projectslater; for
now, he had to focus on arescue effort.

Okay, he thought, back to the rim. He left a scratched rock plague by hisfire pit:

* k x %

Déliverance Creek Camp
Firg Human Settlement
Jacques Song
Day 7-10.

* * * %
He frowned; he wasinto double digits now.

There was another trail across the creek; he had seen kangasaurs of various types going by onit. Why
did they go up to the rim? he wondered. Well, he would have plenty of time later to Sudy such matters.
He spent the rest of the day trapping and gathering, then set off the next morning.

Upward with afull kit was fill no stresswhatsoever in the low gravity and hyperbaric oxygen. Eventualy,
he thought, he might be able to build an aircraft. Even asmal wing areawould support alot of mass here.

Hewaslost deep in thought when athree-meter kangasaur attacked. He heard it coming and managed to
turn and ward off the kick with his staff more by ingtinct than reason. “Where in the blue sky did you
comefrom!” heydlled in surprise as he swatted another kick with his staff and backed away. His
Earth-gravity-bred strength, the quickness of his reactions, and the extension of his reach with the staff
seemed to confuse the would-be predator, and for amoment, the two bipeds froze, eying each other
warily, the beaked head of the kangasaur bobbing back and forth.

Senging hesitation, Jacques Song, Killer Ape, roared as loudly and fiercely as he could manage and
advanced on the confused beast, whipping his saff back and forth. Being hollow, it made afrightening



moan in the dense air. The kangasaur jumped back, turned, and began running away up the path.

Jacques stood there laughing, naked, sweaty and exhilarated. But as he turned to march back up thetrail,
he heard amuch larger crunch. The kangasaur had returned with apair of much larger ones, probably six
meterstall, behind him. Unableto think of anything e seto do immediatdly, Jacques swung his saff again.
The smaler oneimmediately jumped back behind the large ones. After aheart-stopping five or six

seconds the larger one jumped, its clawed foot—amost a meter across—|ooking to come right down on

Jacques.

On Earth, he would have been dead meat, but it took much longer for things to happen here. Jacques
stepped aside, then jumped himself as high as he could. The huge kangasaur's head followed the legping
human with an open besk. In midair, Jacques whipped his staff across the skull of the mongter. There
was a cracking splintering sound, and it wasn't from Jacques staff. The monster squealed in an
incongruoudy high-pitched voice and put its head between itsfront forelimbs.

"Sorry, | may have overreacted,” Jacques said to it, in the humor of relief, as he sprinted up the trail away
from thetrio. It wasthefirst time he had tried to run quickly since heéld arrived, and he found he had to
carefully control his stride to keep from bouncing too high and losing speed to air resstance. The
kangasaurs didn't pursue him, though, and he stopped after afew hundred meters.

"I may regret this,” hetold himsdlf, but unable to control his curiosity, he retraced his steps. The small
kangasaur family was clustered around the wounded animal, the other two nudging it with their beaks as
it continued to hold its head in itsfordimbs. A very bright red fluid, apparently blood, had wetted its
foreclaws and limbs. Eventualy, it stood up and tried to walk, but blundered into anearby tree. In an
entirely human gesture, the smaler one reached for the fordimb of its wounded mother or
father—Jacques thought of them as afamily—and led it away from the forest and back down the path
theway it had come. The other large one stayed behind, looking back up thetrail. Its eyes met Jacques.
Jacques whipped his staff around in acircle and it made the odd moaning sound. The kangasaur's head
bobbed, looking up at Jacques and then back toward the rest of itsfamily. Findly it turned and followed
them down thetrall.

Jacques exhaled and continued upward on the trail, much more dert now, walking softly and looking up
and down thetrall at every turn. The eraof carefree strollsin the park was over.

* * % %

Chapter 4
Requiem for aMartian

The trees began to shrink and the forest to thin as he gpproached the rim. The sky became soft and hazy
with mist. The sun overhead was red and faint to the point where Jacques could ook right at it; indeed,
through the haze it began to look like what some pre-astronauticd artists had thought ared dwarf would
look like from a planet. Upward. While his eyes were on the increasingly jagged path through the lava
ahead of him, thelight suddenly dimmed. Jacqueslooked up in timeto seethe last of some gredt,
indistinct silhouette pass across the large red disk. He shivered despite the warmth of air, thinking about
wing loading in a dense aimaosphere under low gravity with plenty of oxygen. Something was up there.
Something big.

Helooked at the trees—cover was beginning to get scarce. He built a stone cairn and scratched a crude
picture of abatlike thing on a piece of smooth pahoehoe lava. This he put on the cairn just under the top
stone. As he brushed his hands off, he noticed a piece of paper caught between two stones on the
ground. It was such an ordinary piece of litter that he dmost turned away without recognizing its



implication.
Hewas not done.

Excited, he lunged for the paper beforeit blew away. It turned out to be a page from an old-fashioned
diary—something one might indeed take into one's CSU. Theink had smeared and faded, but he could
read some of the entries;

...daddy spanked me—not ready for church on time...

...went to Blu River concert with Fredrika, Gus, and Tsen...

...algebraistoo hard!!!! maybe Guswill help me but | won't let daddy know...
...went to Solis Lacus Temple Sunday, really, really beautiful. | feel inspired...

...Fredrika's 14th birthday party really fun but sad. Her folks sold her to Will Tharsis so goodbye. |
wonder who daddy will sell me to? Just one more year— want to go. I'm afraid.

Fedling like avoyeur, Jacques didn't read any more. These were scenesfrom aNew Reformationist
childhood on Mars—and an understandabl e excuse to volunteer for a century-long expedition to liberate
apeople suffering from theocratic tyranny. Was this just a page come loose or had something bad
happened? Jacques |ooked around for clues—but the page might have blown from anywhere by now.

The writer was probably femae, he thought. Who? There was someone caled Ascendant Chryse, a
biotechnician in the third squad; she wasn't necessarily the only Martian farm girl on the expedition,
though—just one whose name was memorable. Shewastall and reserved, with long straight hair, and
had been abit of aloner. But something had burned in her eyes, and she'd worn her jumper open low
enough to show cleavage.

He put the diary pagein his breast pocket. In the best of al possible worlds, he would have a chance to
return it. Adam and Eve scenarios sprang unbidden in hismind.

He reached the rim before sunset. It was too hazy to watch the sun go down; things ssmply got dark with
their usua suddenness. In the fading light, he managed to find alavatube with aview to the East across
the calderaand set up his bivouac on ahollow filled with soft volcanic sand.

He woke when it was till dark. Had he heard a noise? He listened carefully, but everything was silent
now. He pulled the boots from his shipsuit on and felt hisway out to relieve himsdlf. Outside, hewas
greeted by one of the clearest and steadiest skies he had ever seen. The air was dead ill and only the
fantest sars shimmered ever so dightly.

To the north, rising plumes of steam lit by afaint red glow reminded him that he was on therim of an
active volcano.

The star patterns were unfamiliar and were dominated by a brilliant red star so bright that it cast a
shadow and degraded his night vison. He had to block it with his hand to see the Milky Way. But a
group of second magnitude stars caught his attention; it looked like Orion's belt. With a start, he redlized
that it could indeed be Orion's belt, but viewed from hundreds of light-years farther away, and, if the il
brilliant red and blue stars above and below it were Betelgeuse and Rigel, somewhat off to the Sde. 36
Ophiuchi lay near Scorpius; Orion hunted on the opposite Side of Earth's sky. So the brilliant red star to
itsright could be Antares. If S0, they had passed afew light-years beyond the heart of the Scorpion.
With abit of searching, he found what he thought were the Pleiades. Somewherein the direction he was
looking would be Sol, maybe a hundred times dimmer than the dimmest star he could see. The compact



binocularsin hisemergency kit required power, of course.

Hewould build atelescope to see Sol, some day. He could grind and polish an obsidian mirror, slver it
somehow, and use the lenses from the binoculars as an eyepiece. If he couldn't get home again, he
vowed he would at least see homeagain.

A brisk wind hit him from behind and agrest dark void filled the sky where brilliant stars had been
moments ago. Some primordia ingtinct seized him and he threw himsalf down to the lava as something he
couldn't see went whoosh-clunk above him. The stars reappeared as the black shadow flew off to the
eadt. It was somekind of bird or bat, but the size of alarge aircraft—amegabat. With the Milky Way
behind it, he could see it bank and begin to return. Terrified, he scrambled on dl fours back to hislava
tube. Therewas an audible, hollow thump-crunch outsde asif agiant had jumped down on thelava
fidd.

Jacques fumbled for his staff and basket and moved farther into the lavatube, glad that he had chosen a
small one. Loud scraping sounds commenced at the tube entrance, followed by the thumps of faling

rock. Eventually they stopped, but Jacques stayed awake sitting on his haunches and gripping his staff the
rest of the night.

When it got light enough to see, he tended the variety of scrapes and scratches heldd gotten from
blundering around blind and naked in the sharp lavafield. Then noting the monster's excavation efforts
hadn't shortened the tube significantly, he lay down on his space blanket and dept.

When hewoke, he gathered histhings and cautioudy poked his head out of the lavatube. The sun was
high, peeking through occasional gaps between impossibly tall, dark-bottomed clouds that were rapidly

filling the sky.

He emerged and |ooked around—not a hundred metersto hisleft, sitting in a depression of lavasand,
were three huge eggs; he recognized the mottled shells.

Did herisk the climb down to the lake? He hadn't seen anything on the way up; maybe the megabat only
hunted at night. Was there any point? The megabat was another reason not to expect to find any other
survivors. Or maybe it wasn't athreat at dl and was only protecting its clutch. Supposing that herisked a
search, what would be the best way of doing it? Going aong the rough lava ashore would be
time-consuming and increase exposure to the megabats. But if he were on or in the water, he could dive
to escape it—trusting that said dive didn't take him into the jaws of a parrot-beaked shark.

He could make a boat of some kind. A hollow blackwood log should float nicely enough if one could
stop up the ends. Bitterwood pulp dried out to something like cork, so that might work. He could braid
ropes of green twine. He headed back down the hill and established aworking camp at alevel where
there were logs of about theright size, arunning brook, and alavatube cave just theright szefor him
and nothing bigger. He called it Forest Camp.

Two weekslater, on Day 25, on the first landing beach, he had assembled four blackwood logs, stopped
and sedled, about thirty centimeters across and four meterslong—as large as he could carry—along with
acoil of three-centimeter-thick green twine rope, numerous flute plant shafts, and a pile of mature
blackwood leaves. The next morning, he pondered whether to follow his plan and go for one morelog or
just go with what he had. One more log would make the raft about 1.5 meters across instead of 1.2. He
looked at the high waves and decided to do it.

By thistime, the path was well traveled. Carrying alog on the way back, with an overnight stop at Rim
Cave, would take aday and a half. But unburdened, he could do it in half aday, so hetook off
immediately, intending on arriving at Forest Camp by early evening. As he gpproached therim, he



witnessed an astounding sight. A group of kangasaurs had gathered at the megabat nest and were
apparently trying to break open one of the eggs.

Almost by ingtinct Jacques rushed toward them, waving his arms, hoping to scare them away and save
the eggs from the kangasaurs and the kangasaurs from mommamegabat. But the kangasaurs didn't scare
and one of them started toward him. Jacques dowed and prepared to do battle with his staff. Then he
saw along scar on the head of one of the kangasaurs that stayed by the eggs. Could it be the same one
he hit before? Jacques began to whip his staff around, creating the low moaning sound and approached
dowly. The scarred kangasaur | eft the egg clutch and started heading downhill; the rest followed. The one
that had come to challenge him looked back at the retreating group, looked a Jacques, then back at the
retreating group and abruptly turned and bounded after them. Jacques was curious about how much
damage the kangasaurs had done to the eggs, but decided discretion dictated that he not approach the
nes.

Instead, he continued quickly along histrail to Forest Camp. A distant movement caught hiseye. A huge
megabat was coming in for alanding. Though it must have been moving rather quickly, it was so large
that even rapid movementstook time. In thisslow motion, it settled to the ground among the trees asiif
using some antigravity mechanism.

Jacques scolded himsdlf about curiosity and went to take alook anyway, careful to stay in the cover of
the trees. The megabat itsalf was an ugly chimera of familiar-seeming things: abear's head with aparrot's
beak on the body of abat. On the ground it squatted on its hindquarters, balancing with apair of clawed
fingersthat projected from hafway out on itswings. Its neck didn't seem long in proportion, but ill
could extend some distance from its body.

What it held nearly made him retch. It had pulled something out of the wreckage of a CSU, a bloated,
white thing that nonethel ess had recognizable arms and legs. The corpsefell in haf asthe megabat's beak
lifted it, and the monster gulped the haf it retained with aquick motion of its head. Then it went back
down for the rest. Shuddering, Jacques hid behind a blackwood tree until the megabat lifted off with a
single mighty beat of its huge wings and vanished into the gloomy, clouded sky.

He went forward to see what had happened. It turned out that the CSU was not badly damaged—the
megabat only dented it in the process of biting off the flexidiamond canopy. Thefall, he redlized, would
not have been so bad. Termina velocity for something the size of a CSU in this dense atmosphere and
low gravity would be afraction of what it was on Earth—maybe |ess than ten meters per second, and
even that may have been broken by the tree canopy.

The occupant had made a camp around the CSU, apparently hoping to be rescued. A crude table and
chair sat besde the CSU, made of flute plant shafts |ashed together with green twine.

There was abasket, not unlike his, with persond effectsin it. The remains of a handwritten book
remained open, severa pages having come off. Fearing the worst, he compared the page he had been
carrying with the book. It matched; the CSU had been that of Ascendant Chryse.

His nose told him that she had been dead for awhile when the megabat found her. He nerved himsdlf to
look into the CSU. Her decayed head was mercifully turned away from him amidst the scattered, putrid
gore | ft by the unfastidious megabat. He hoped the bacteriain her body would kill the thing. But
probably not—parasites coevolve with their hosts.

The shadow of the calderahad moved over him by thistime. He would have to get back to Forest Camp
quickly—the megabats, apparently, were aready about their gppointed rounds. He looked around for
her emergency kit items, finding the bag, space blankets, canteen—everything but the solar array and



wrist comp. Wasthe array working? It had to be around somewhere. He couldn't find it, however.

He was about to leave when he remembered the CSU memory; it might have a more complete record
than his own. He found the access pand and the right side and, hopefully, turned the power on. Thetiny
engineering status screen display lit up immediately—her CSU had probably used much less power than
his after landing. For one thing, it wouldn't have needed to make air.

But the externd intake status was “off.” That didn't make sense to him. With the power off and the
canopy shut and the vents closed, she would have suffocated. Had she smply given up hope and killed
hersalf? That didn't make sense, but the evidence seemed to point that way.

Shadows were degpening. He pulled the systems control module out of the CSU and took it and the
diary back with him to Forest Camp.

That night, in hislavatube by the light of glowing charcoal, he got to know Ascendant Chryse and her
history. She would not, he thought, have killed herself expecting to go to heaven—as an adult, she had
utterly rgected the New Reformist mythology sheld been taught by the people who had abused her
childhood. She had become a conforming Anglican, though with private doubts. She hated the New
Reformation. Thelast pages of her diary flamed with her determination.

Hewouldn't be able to play back her CSU's record of the Resolution's journey until he found another
undamaged CSU, but in the last pages of her diary, she vowed to “...get revenge for the sabotage that
diverted Resolution from 36 Ophiuchi.” There was no despair in thiswriting, or anything like t.

Needing some closure, he tore out an empty page of Ascendant's diary after her last entry. Some of the
cdlsof her body would be on that, along with her fingerprints. Also, it represented her future, the
unwritten pages of alife that might have extended to the end of timeitself. Gone now. He took the page
and litit afire from his charcoa lamp. Its brilliancefilled hissmall cavefor afew seconds, then flickered
out.

He sang Heinlein's Green Hills of Earth softly and went to deep with tearsin hiseyesand an
unanswered question in hismind.

Sabotage required a saboteur. Who? It would have been a suicide mission ... or maybe not. He was
dive, dfter dl.

* * % %

Chapter 5
Beyond Survival

Hearrived a Rim Camp in early evening. Days had become noticeably warmer and longer since hed
emerged, but the sun still rose at nearly the same place on the horizon each day. At least it did asfar as
he could tell without stopping to build some kind of a Stonehenge to measure it. The change must be due
to orbital eccentricity, he thought. He stuck histhumb out at arm'slength to cover less of the sun.

Two days later, after some thought and exploration, Jacques assembled the log raft Resolution |1 ona
black sand beach three hundred meters clockwise from where he originally came ashore. Theareahad a
small protected cove, an unusual two-story lavatube cave, and a shordine of about thirty meters or so of
deep black sand. There, he had room to lay the five corked blackwood logs parallel and rope them
together with green twine. On top of thelogs, helaid out a dozen smaller blackwood branches at right
angles and tied them down with alot of green twine. On top of the middle three of those, he lashed a
platform of some thirty flute plant shafts, about three meterslong and 1.5 meterswide, each jammed into



itsown hole in ablackwood log, fore and aft. On top of this, he secured a block of dried bitterwood to
serve as aseat. Threelong, reasonably straight blackwood branches served as oars—one was a spare.

Helaunched Resolution 11 on Day 30. It worked reasonably well in the relatively calm waters of the
cove, but tipped so much in the higher waves of the lake that he had great difficulty staying on his sedt.
He rowed back to the beach and made another trip to the forest for more green twine and provisions.

Findly, on Day 33, having made agreen twine seat belt with awhittled buckle, he felt ready for open
water. While the waves were high and steep, they moved dowly, and he was able to get into arhythm of
waves and oarsthat let him progress at maybe two meters a second without too much effort.

Hewore his emergency suit—mainly for the clear visor that let him see well underwater. Every hundred
yards or so, he would unstrap, dive, and look for a CSU. About a quarter of the way around the lake, he
found one.

The CSU was perhaps at half the depth of hisand still functiond. Its occupant was aman of medium
height, adeep tan, and straight black hair. Jacques didn't recognize him. Hetied alineto the CSU and
opened its panel to start the revival process. Then he went back to the raft to catch a bresth and wait.
After what he judged to be about twenty minutes, he dove again. The man seemed about as startled to
see him as Jacques had been to see the parrot-beaked shark—a thought that made Jacques glance
around nervoudy.

By placing hisinflated hood right against the CSU, Jacques was ableto tell the man what to do, and soon
the two of them were together on theraft.

"What happened! ?” wasthefirgt thing the man said after pulling his hood off. “My CSU couldn't tell me
anything. It was barely functiond.” He was awiry, dark man and spoke with what Jacques thought was a
dight British or Audtralian accent.

Jacques shook hishead. “The samething for me. I'm not at dl certain, but apparently the Resolution
could not, or was not alowed to, decelerate at 36 Ophiuchi, and its Al or its crew or both did the best
they could to find this place and dump the CSUs here. So far, I've found one who didn't makeit, and
you."

"Submahn Roy,” he said and offered ahand. “From Bengd. Just call me Soob. | was a park ranger and
safari leader. | was going to have ahand at occupation logistics.”

Jacques gave Soob the basics of hislonely odyssey. “I have Chryse's CSU control module. It may have
more data, but | need another CSU to play it. We might try to raise yours."

"I'm not good for much physically, right now. But as soon as| am, we should look for others.”

Jacques nodded. Time was running out on the underwater CSUs, and more people would make the job
eadser. He doveto recover hisline and mark Soob's CSU with a green twine-tethered blackwood buoy,
then they rowed back to the beach.

Soob recovered as rapidly as Jacquesin hyperbaric oxygen, and they were able to set out again the next
day to look for others. Thefirst CSU they found was occupied by Lieutenant Collette Obota, an African
woman from the Congo. She was amember of the expedition's twenty-person police force—tiny, but
any actua fighting would have been done by robots under human direction. A tall, personable, lady with
abig grin, Jacques had not met her before, but liked her ingtantly.

The occupant of the next CSU they found had clearly expired sometime ago. The samefor the next two.



But the fourth was different. 1ts occupant looked to be of Asian ancestry and was 4till in hibernation.
Jacques started the revival process from the access pand, and soon the occupant was aboard the raft.
Heintroduced himsalf as'Y u Song-1, apsychiatrist who had been born on Hanguk'i Habitat in the
Proximabelt. Almost two hundred years old biologically, he greeted his new circumstances with the joy
of discovery.

Not long after they pulled him aboard, it began to rain in huge cold drops that reminded Jacques of water
balloons. They had to struggle to row against agentle but surprisingly indgstent wind and monster waves
to get back to their beach. Green twine lashings began to fray and snap asthe Resolution |1 flexed
damingly.

A huge wave broke Jacques basket open and its precious cargo of emergency kits and food spilled aft.
Unhesitatingly, Collette dove after them.

For asecond, Jacques froze, then shouted. “ Soob, Doc Y u, take the oars and try to keep us steady.”
Then he scrambled after the remaining supplieson al fours asthe raft pitched up and down. Hishand
clamped on acoil of nanotube line before it had achance to dither overboard. He wrapped this around
the broken basket severa timesin acrude repair. Reluctantly, he cut that part off with the multi-tool, tied
the end around several deck boards and tied the other end to aloop on his emergency suit. Then he dove
into the water to look for Collette. It had al taken several minutes and she was nowhere to be seen.

"Collettel” he screamed at the top of awave. Three times he screamed.
"Over here!” he heard at last. He swam toward the sound.

It became difficult to breathe as the drops became more and more dense. It was impossible to avoid
inhaing water, and he coughed as he struggled. Helost his direction. There was nothing to do but tread
water and call again.

Something brushed againgt hisfoot. Ingtinctively, he kicked. Suddenly hefet a strong tug on his boot and
asharp pain. Ducking underwater, he saw that athree-meter parrot-beaked fish had clamped itsjaws
around hisfoot. Unable to pierce the emergency suit, it was ill exerting crushing force. In desperation,
he bent double and punched it in the eye with dl the strength hisfull-gravity muscles could manage.

No effect.

Trying to calm himsdf, he got hismultitool out, opened the blade, and sank it deep into the fish's skull.
Nothing. Lungs burning, he dashed behind its head, once twice.

Onthethird cut, it released him and swam erraticaly away. Jacques pushed himsdlf to the surface.

"Over herel” he heard. Not twenty metersto hisright, Collette was treading water with two emergency
kitsin her arms. With armsthat felt like lead, he stroked over to her. With Collette gripping him with her
legs, she pulled them both back to the raft.

It held together, barely, for theimmeasurable timeit took to get back to the cove. When they arrived,
Jacques could see that the wave line of the lakeshore had aready advanced amost ameter. Together,
they dragged the raft asfar up onto the shore asthey could, tied it to astick they wedged into asmall
lavatube and carried what was |eft of their suppliesinto thelavacave. They had lost dl the indigenous
food, but only one bag of emergency gear.

Exhausted, they spent the entire next day in the cave, consuming nutrition bars and creating smal private
areas with shards of falen pahoehoe lava cleared from the floor. The raindrops hitting the top of their



cave sounded like distant, muffled drums. At one place, water dripped down from the roof of the lava
tube. They “corked” asegment of hollow blackwood log left over from the Resolution 11's congtruction,
avolume of about half a cubic meter, to place benegth it.

Jacques nursed his swollen foot and recounted his adventures as the storm subsided. He so made
another plague:

New Landing, Day 35
Great storm. Rescued—
Beow helaborioudy scratched in the full names of his party.

Rainwater, seeping in, filled alarge sandy-bottomed depression in the lower part of the cave, and they
bathed in shifts. Then they washed their shipsuits and hung themto dry.

Jacques arose before the others to watch the sun rise the next day. While he was happy to have achieved
hisgoa in rescuing other survivors, he had grown used to being done and not entirely unhappy withiit. In
the morning light, he found the shore dmost Iapping at their cave entrance and the remains of the
Resolution |1 bobbing in the still-disturbed lake at the end of itstether. He found a secure place above
the cave entrance to place his plaque and went back in to wake the others.

There was, heredized a decision to make. Most of the camp outside the lava tube had been washed
away. Theraft wasin no shapeto set out again, but every day, every hour, of delay meant that someone
might die who might otherwise be saved. Alone, Jacques would have gone back to forest camp for more
supplies. Now, with others present who might question hisjudgment, he hesitated.

Collette stepped smoothly into the silence with aclear, bell-like voice. “Here we are, four naked savages
a the mercy of sorms and hungry monsters with dreams of climbing back to starflight. Well, what should
we do, Jacques?’ Collette asked. “Y ou know this place better than we do.”

Jacques looked around at them, uncertain.

"What would you do if we weren't here?” Doc Y u asked.
Jacquestold him.

"Ah.” Yusmiled. “And how does our being here change that?"

Jacques shrugged. His stuation had suddenly moved from straightforward surviva to something involving
leadership and perhaps even politics. He was not comfortable with that.

"With dl of usworking together, we should be ableto do it faster,” Soob interjected. “We can hunt more
and carry more. | think we should add another log to the raft, and some more cross bracing.”

Jacques looked around him. Heads nodded. A consensus seemed to be forming. “Very well. Let us pack
our things and go. We should be able to make Rim Cave by sunset if weleave now.” The sun, he
reflected, seemed to be larger, warmer, and up longer than when hefirst revived. But he had no way of
measuring it.

About halfway up the calderawall, Jacques saw adark shape against atowering white cloud.
"Everyone, look up, about thirty degrees|eft of thetrail. That's amegabat.”

"It looksashig asan airliner,” Callette said. “Do you think it's the one that ate Ascendant?”



"I've only seen one at atime, but | can't imagine there's only onein the whole ecosystem. | think they
prefer feeding at night—yprobably see well into the infrared.”

"The onethat ate Ascendant,” shereplied camly, “was one that found something to eat in the daytime.”
Jacques nodded nervoudy and increased his pace as they al took turns watching the sky.

They reached Rim Cave at sunset and nervously worked to expand its deeping areawel| into twilight.
The soft whummm, whummm of huge wings was heard in the night, but no long besk attempted the
entrance thistime.

Asdawn broke, Collette and Jacques found themselves together outside the cave mouth.
"An early riser, too, | see” shesaid.
"And one with a French given name, too. This seems auspicious.” Jacques smiled.

"It'smy mother's name. My parents met in Kindu, centuries ago now,” Collette said. It dates from the
Bedgian colonid period.”

"My great-grandmother was a French diplomat in Papua New Guinea,” Jacquesreplied. “My great
grandfather was a Hong K ong businessman. They settled there, in the high mountains. Someonein each
of the last four generations has had a French given name.”

At Forest Camp, hunting and gathering was problematic. There were few bitterwood tree fruitsto be
found, and those seemed well past their prime. Hirachnoids had grown scarce aswell and for the first
time, Jacques failed to see akangasaur.

That night in the lava tube, Soob wasworried. “It is very difficult to be sure, but we have found in one
day somewhat less than is needed to sustain us for three—even supposing that we are not missing crucia
trace nutrients. We need another food source. What else have you tried?’

Jacques shook his head. “My priority has been the rescue of other crew members. After finding enough
to keep me going, | focused on that and did not take additiona chances.”

" gea”
"Did the bitterwood pulp wood actualy make you sick?’ Doc Y u asked.
Jacques laughed. “1 didn't try very much.”

"The moleculesthat cause the bitterness may be more fragile than the molecules of nourishment. | suggest
wetry cooking it. What about tanglegrass?’

"I haven't tried thet at dl,” Jacques answered. Then he remembered what held seen when held caught his
foot in some and pulled it out of loose earth. It has athick white root, however."

And s0 the conversation went. By mid-morning the next day, they had determined that bitterwood pulp
was indigestible, regardless of what one did to it. Tanglegrass root was too hard to eat raw, but could be
pounded into a paste that didn't make anyone sick; whether it was nourishing would haveto be
determined later.

But the big surprise, in Jacques mind, wasflute plant fronds. Boiled, they proved amost inditinguishable
from spinach. Y oung flute plant shoots also proved edible when boiled soft enough to chew.



They set out for Rim Cave by noon with a corked blackwood log and forty person-days worth of
provisions. Soob and Doc Y u carried the log, packed with the supplies, while Collette and Jacques
headed over to Ascendant's CSU to seeif there was anything el se to salvage.

Jacques attacked the area behind the access panel with his multitool. Wires, connectors, optical fibers,
braces, components—anything he could pull out quickly went into their emergency kit bags. Inthe main
compartment, the smell had gone and Ascendant's skull lay, face still away, completely clean.

"She had beautiful bones,” Collette said. “I wonder what cleaned them?'
"l don't know,” hesaid. “Why?'

She smiled a him. “Protein.” Then she laughed at hisreaction. “ There are only afew waysto do
carbon-based life, and what we find here, like about 45 percent of what we find anywhere, must do it
our way. If they can eat us, we might be able to eat them.”

"We need to be on our way,” Jacques said, recovering his equilibrium. “ The sun is about hafway down.”

Asthey strode up the fairly well-worn path toward Rim Cave and the tree-bearers, Jacques
contemplated the path of their sun. It seemed to be setting in the same place, yet days seemed to be
getting longer and hotter. The planet's orbit must be eccentric, he thought. How closeto its sun would it

oet?

Lost in thought, he was utterly and totally surprised when one of the most bizarre apparitions he had ever
seenin hislifeloomed in front of him, held up ahand, and said, “Well, praise thelord! Jack's Song, |
presume?”’

* * % %
Chapter 6
Community

It was alarge ruddy-faced man dressed in akind of caveman get up—an anima skin of some kind
wrapped around hiswaist and over a shoulder. He had alarge bag made of the same skin dung over his
shoulder and alarge flute plant staff with the fronds till attached.

"That'sme,” Jacques said. “But how did you know? What do you call yoursdf?*

"Gabe Eddie,” he stuck out a hand, which Jacques shook. “Just call me Gabe. | was a psych warfare
troop on the Resolution. I'm from New Jerusalem. I've been following your trailsfor days now—all
those cairns and markers, with your name on severd."

"Of course,” Jacques said.

"We need to catch up with the rest of our party,” Collette said. “We have acamp ontherimin alava
tube, which we should be in before the megabats come out.”

"Jacques, you don't mind mejoining your party, do you? My dragon holes alittle farther south on therim
than yours."

"Agreed, but we should start walking,” Jacques said, starting to pace up thetrail. “My colleagueis
Lieutenant Collette Obota, of the expeditionary police.”

A trandent frown passed Eddies face. “ That'slong ago and far awvay now."



"Nonethdless, that isour governing authority. Anyway, we dl live forever now. Empress Marie may il
rule—and our lawvsaswell."

Gabe's expression resolved itsdf into asmile and anod as he tagged dong. “Well, maybe. But your gd's
prettier than the Empressis, though abit underdressed.”

Collette laughed. “But very comfortable. How do you put up with that ... skin?"

"Smoked, scraped, soaked, scraped, and soaked. Rendered some fat to oil and soften it.”
"Redly?’ Collette sounded skepticd. “ Gabe, do you know more about how we got here?!
"Morethan what?’ Therewas a hint of warinessin this answer of a question with aquestion.

"None of our CSUs seem to have afull record of what happened at 36 Ophiuchi, except that the homing
lasersfailed. Resolution didn't stop there and ended up here.”

"Mem'ry triage,” Gabe said quickly. “Takes power to correct and refresh memory—when the CSUs get
low, they skip whatever ain't immediately needed. I'd guesswe all been hereawhile. Wakin’ someone
up aone at the bottom of the seaiskind of thelast resort.”

The power needed to refresh memory wastrivid, but Jacques didn't want to start out on Eddie's wrong
sde. Hesmply said, “ That'sinteresting. Do you have any idess, Collette?

"Those who crashed on land may have used more power for cooling than those of us deep in the lake
needed for oxygen,” she said. “That'swhy there's till hope to rescue some more.”

"You kill adinoroo, yet Jacques?’ Gabe asked

"Dinoroo? Thereisan animal | call akangasaur. That's a bipeda hopper about sx meterstal as an adullt,
pretty much hairless?’

"That'sadinoroo!"

" dmost killed one by hitting it in the head when it came a me. They've left me aone snce—I wonder if
they aren't able to communicate the danger to each other?”

"Wouldn't know. | got me awhole family of ‘em with a spear thrower, though—great meat and useful
skins. Almost like the Lord put ‘em there for us. Haven't seen many around lately, though."”

"Meneither,” Jacques answered. “1 suspect something seasond.” He saw movement on the path ahead
of them. “ There's Soob and Doc!” During the conversation, they'd caught up with the tree-bearers.
Collette gave her emergency bag to Jacques and rushed forward to help.

With three people carrying the blackwood log, they were ableto arrive a Rim Cave wdll before sunset.
Excited by the new arrivd, they talked well into the night, comparing notes. Gabe told of hunting at night,
from blinds, and had observed alist of critters Jacques hadn't seen, including what he called a
“roachrunner,” ahairy beetldike thing that went after any mest |eft out for more than an hour.

"Y ou wouldn't believe how they fly,” he said. “No sound at dl. They just float up. | Swatted one once; it
kind of popped.”

For his part, Gabe was surprised that the legs of “ spinybals,” as he called the hirachnoids, were edible.
Jacques offered him one of the last remaining ones, but Gabe turned it down. “Got my own meet,” he
sad.



The next morning Jacques and Collette got up to watch the sunrise. It was even bigger and redder near
the horizon.

"] don't believethis character,” Collette said. “New Jerusdem?"

Jacques shook his head. “New Jerusdlem isa big Baptist space colony at the Earth-Sun L4 point. We
hed alot of old line Chrigtians among the volunteers. From our point of view, it may seem like afamily
fight, but nobody was more ready to go after this New Reformation fringe group than the Old
Reformetion.”

Collette nodded. “1 get the picture. Wll, he'sgoing to need to redize thisisn't New Jerusalem, and it isn't
going to be"

"Wereadl in thistogether now,” Jacques said.
"Watch,” Collette said. “ Just watch."

Thewak from the rim down to the beach only took an hour in the relaively cool morning. The water had
receded since the storm and the Resolution |1 waslaid out on the sand, itsfive logs bardly held
together—mogtly by the remaining lashings of its deck braces. The cargo basket was pretty much gone,
but they'd brought the makings of another. With five people working, the expanded raft was shipshape
again before sunset.

At daybreak the four men lifted the raft and carried it to the water. “1'm not much of aswimmer, soyou
threego on,” Gabe said. “I'll hold down the fort here.”

At that point, Collette carried a supply basket down to the raft and handed it up to Doc. She and
Jacques pushed the back end of the raft off the sand, jumped on, and waved goodbye to Gabe. Gabe
stood on the shore aone, dressed in his Robinson Crusoe costume, open-mouthed, then seemed to
recover himsdlf and returned their waves.

It was very hot on the lake and surprisingly till. Asthey rowed, they had timeto talk.
"It istoo bad we do not have any working electronics,” Doc said.

Jacques nodded. “ Given athousand years with no maintenance, it's not that surprising. Even my
photovoltaic unit didn't work."

"Y ou thought it might?” Collette said. “Maybe we should try mine.”

Focused on the rescue effort, they had been too busy during daylight hoursto perform any such
experiments. Collette got her emergency kit and they spread the array on the dightly rolling deck and
plugged it into the kit's wristcomp. Nothing happened. They tried Jacques. It stayed dark. Then they
tried Soob's. The comp screen glowed. Jacques felt asurge of relief. Maybe they wouldn't have to
reinvent everything.

"Time?’ Soob said. But the screen stayed blank. The device refused to recognize any commands.

"We have power,” Jacques said at last. “ And five wrist comps. When we get back, maybe | can makea
working one using pieces of dl five"

"People!” Doc shouted. “Below us, aCSU!™

Jacques scrambled over to Doc's side and looked down—it was deep, maybe as deep as his had been.



That was hopeful.

Collette donned her emergency suit. By consensus, she and Jacques were the best swimmers. Soob
tossed overboard green twine line weighted by anet full of rock to serve as an anchor and
communication line. After first sticking their headsin the water to look for parrot-beaked sharks, they
dove.

They came up with Edith Lu. She had spent aday trying to get her damaged CSU to rdeaseits
canopy—which Jacques managed in seconds from the controls under its access panel. Once on deck,
shethrew her arms around Jacques and sobbed.

By sunst, they had completed their circumnavigation of the lake and counted two new companions and
four nonsurvivors. Besides Edith Lu, they found socid engineer MariaLopes. Despite being in shdlow
water, Lopes CSU seemed to bein the best shape, and they took careful note of its location for
potentid future salvage.

The Resolution |1 rowed out the next two days, crisscrossing the lake, but no more CSUs were found.
Submahn, however, operating on the hunch that behaviora evolution may have had some pardlds, made
atrap and snared atwo-meter parrot-beaked shark. He also caught a previoudy unseen, flat, edl-like
critter and what looked to be alacustrine version of ahirachnoid. The shark proved delectable.

When they returned, they had three more mouthsto help edt it.

Leo Suretta, aweapons engineer, had left his CSU-based campsite in the forest and, like Gabe, had
followed Jacques cairnsto New Landing. A smal, dark man with straight black hair, he had little to say.
Evgenie Mdenkov, atal, blond biologist from Coriolis, Luna, an expert in artificia ecologies, had
wandered in from aCSU landfall the other side of the mountain with ArroyaMontez, adiminutive
cyberneticist of striking beauty, who stayed very closeto Evgenie and spoke very little.

Maria Lopes was another matter entirely. A takative forester from a Portuguese family, she dmost
immediately started atheological debate with Evgenie, who Jacques took to be Reformed Orthodox, or
something of the sort. Lopes was Roman Cathalic.

Edith Lu nodded her head to the theologica discussion. “ Ascendant would have loved that.”
"Y ou knew her?’ Jacques asked.

"Wewere physcd skillstraining partners. She was convinced the Anglican communion had found its way
to aworld view that was both Christian and consistent with ‘the book of nature,” as she called it. She
liked to quote Bacon."

"Areyou part of any bdief system?’ Jacques asked. HE been raised Buddhist, himsdlf, but had given it
up, unwilling to swallow the nation of rebirth, and unwilling to ignoreit.

Edith shook her head, “Asfar as| cantell, what you seeiswhat you get. My people have some
wonderful old ritualsthat are fun to reenact, aslong as you take them alegorically, and not too serioudy
at that. | suppose I'm Confucian, in away. | liketraditions and feel comfort in them, but | don't ascribe
magica powersto them.”

At dusk, they retreated to the cave, created more rooms, and then dept as people got tired. Sometimein
the night, Edith found her way to Jacques “room” and nestled in beside him.

"Areyou surethisiswise?’ he asked.



"Youretheonly onel know,” she said. “ Just hold me. Please don't send me away.”

Jacques didn't. They'd had one night together while at the academy, avery sweet but unexciting
experience for him. While he was fond of Edith in abrotherly way, he hadn't seen her asa partner; they
were both too reticent. In agood pairing, he thought, people's natures would be complementary, filling in
each other's weaknesses and abating each other's enthusiasms. He dreamed of a strong partner, to
compensate for his own hestation and diffidence.

On Day 37, the CSUs of Helen Gorgos and Dominic Oporto were found in deep water not far north of
New Landing. Helen, aphysicigt, struck Jacques as a gentle, thoughtful lady while Dominic was short,
bright, and bubbly.

After hedd recovered from his ascent from his CSU and been apprised of the Situation, Dominic
announced that he was not giving up the mission. “1 will return to 36 Ophiuchi!” he declared. “1 do not
careif athousand years have passed. If things have not changed there, | will try to changethem. That is
what | left everythingto do, soitismy life. Itismy god.”

Jacques smiled at that. “Mineaswell. If | haveto rebuild civilization from the stone age up to do o, | will
doit!"

* k x %

Finally, on Day 39, they declared the rescue effort over. Of 200 CSUs on the Resol ution, they hed
found atota of fifteen in thelake, sx with live occupants. If there were others, e sewhere on this plangt,
they were beyond reach for now.

Gabe, who had some experience asalay minister, led amemoria service at the lakeshore. “We give up
them up to God,” he concluded, “and pray for his guidance as we take up the task of our own surviva.”

That night, they sat around afire on the beach and talked about what they wanted to do. They might
explore nomadicaly asagroup or they might establish a settlement, then send out expeditions. Doc and
Gabe, respectively, were the proponents of these positions.

"We have much to learn about thisworld,” Doc argued. “ And what we learn will affect what we do. We
may find amuch better placeto start acity. It isvery hot here, and thisis an active volcano.”

"But we gotta get our feet on the ground,” Gabe countered, “ start acting like human beingsinstead of a
bunch of naked savages—not that | mind the scenery, but the Lord made other plansfor uslong ago.
Anyway, we need some place for explorersto come back to, if they runinto trouble. If wedl go
exploring, it'sasngle point failure. One disaster and boom, were all gone!”

"Smaller exploration partieswould be easier,” Soob said. “ The surplus from the labors of the larger
group can be concentrated to supply the exploration group and they can operate more efficiently,
pending lesstime on provisoning.”

"Yes, a some point,” Doc said. “But it should be Sited at a better place. There are four huge mountains
around us. There will be some place on their dopes where the air and the temperature are more
Eath-like"

"Maybe even above the dtitude where the dragons fly,” Collette added

Even she, Jacques thought, had started using Gabe's names for the life forms on this planet. He had,
amost pointedly, refused to adopt Jacques names, and it being ameatter of no particular importance to
anyone, others had begun to adopt Gabe's nomenclature to avoid confusion.



Thetrouble was, on theissue at hand, Jacques agreed with Gabe. Small exploration parties made more
sense. The dilemmawas that to support that position would be to accede leadership to Gabe, which, for
some reason, bothered him grestly. But he didn't want any kind of formal leadership position for himsdlf.
Hemight lead by example—not by argument or politics.

The discussion was winding down without hisinput, in favor of Gabe's. But many were waiting for him to
say something. Hewas, after all, the first settler and the one who had organized their rescues. That should
gl count for something. What could he say?

"l am,” hesaid, findly, “going to look for abetter place for acolony on thisworld, and, eventualy, away
to rgoin the rest of humanity. But | think it would be best to spend afew weeksin this areato recover
more technology and learn more about where we are. Will it be a permanent settlement? That isa
question for the future. If the volcano is active, it isnot very active. The cave hereat New Landingis
large enough to house usfor the foreseeable future. We can fish. We can try growing flute plant or even
bitterwood. We can forage over therim.”

Doc looked at him thoughtfully. “I would choose days instead of weeks. Each day grows hotter, and to
reach cooler high devation we must first descend into even warmer low elevations and cross an ocean.
Each day we wait will make that more difficult. But | must concede we are not ready to go today."

There were murmurs of assent around.

"Wl then, it's settled,” Gabe said. “Now let's start organizing who does what. Arroya, why don't you
get busy with the other women and come up with some clothes for us. Evgenie and Doc, we need some
more fish. I'll take Soob over the rim and get some more game for us. Jacques, why don't you go up to
the rim and try to figure out where we are. Okay, everyone?'

Most agreed immediately. Jacques felt something important had happened to which he should object, but
couldn't come up with aclear reason or argument against anything Gabe had proposed. Even spending
time on clothes—if they went up amountain to where it should be cool enough in the hot season, it might
be too cool when the weather turned. So he stayed silent.

But Collette did not. “I will go to the rim with Jacques.”
Gabe frowned momentarily, then said. “Let's go, everyone. God be with you."
Surettaand Arroya stood up, then stopped as everyone else sat till.

Jacques smply stood up and nodded. The others then rose and dispersed as well.

* * % %
Chapter 7
Finding a Placein the Universe

Jacques thought he would be glad for Collette's company, but what he got on the ascent to Rim Cave
was atongue-lashing.

"You areletting him walk al over you,” she concluded after rehashing the morning's events.

Shewasin thelead, and her flute plant staff sent shards of lavaflying to punctuate every point she made.
Therewas actudly akind of cadenceto it; she wasanatural orator, he decided. A pausein her
monol ogue perhaps meant he should say something to defend himsdif.



"Redlly, Gabe wasjust making common sense observations about what needs to be done. | would have
sad very smilar things"

"No, you would not have! Y ou would not have relegated al the women to making clothes. Y ou would
not haveignored everything | said because I'm awoman. Y ou would not dip in referencesto
mythologica deities every other time you open your mouth.”

Jacques had to admit she wasright. “ Okay, he betrays his origins. That's probably the way it ison New
Jerusalem. Well straighten that out when we get back. | think Doc and Soob can keep him in check.
Collette, he gave mejust what | wanted; a chance to get away from politics and worrying about who
does what and how everyone's going to eat. | have a couple of days now to stop and think about where
we are, what we've got and how we can get back."

She stopped, turned, and walked into hisarms. He held her for what seemed minutes.

Findly she said, softly, with her lips a his shoulder. “ Jacques, | just do not want any part of what Mr.
Gabeisdishing out. | amthinking | may just go away and start my own civilization. | would liketo bring
you aong. Also, | have amass murder and an individua murder to solve.”

Jacques was till focused on recovering their technology base and getting out of here. “ Perhgpsthat's a
bit premature.”

"Isit?'

"Collette, how can | tell?1'm an engineer. Give me an engineering problem and | fix it. | don't likefighting
with people.” He squeezed her alittletighter. “If therésa split, though, | think I'd rather be with you.”

She kissed him, then broke away. “We have to hurry up to Rim Cave before we become dragon mest.”
"Megabat meat, Collette. Megabat."

"Hey, that's the spirit,” she answered with abig grin, and seemed to fly away from him up thetrail inbig
joyful lesps.

In the cave, he and Collette spent much of the night with their multitools, a nonfunctional wrist comp, and
Ascendant's CSU control module. When he was done, he had the wrist comp's power jack twist-wired
into the CSU control module. That was asfar as he could go without sunlight. Morning would tell
whether hegot it right.

There was one more chore. Hetook alook outside. It was hazy, but he was pretty certain that he saw
distorted Orion and Antares setting in the west. It wasn't areal measurement; he didn't even know if the
time of night was comparable. But what he saw suggested that their little world had completed something
like haf an orbit in the intervening forty rotations or so.

He went back into the cave and lay down on the space blanket by Collette.
"Uh, hi.” Sheyawned.

"Hi. Collette, | think I've got our orbit worked out, roughly. The period should be about eighty of our
days here, which isabout ninety Earth days—that kind of fitswith red dwarf luminosity and our
atmosphere. The sunis getting larger, maybe half again the sizeit waswhen | got here, so the orbit is
fairly eccentric and we're probably getting closer—approaching periastron.”

"Tel meadl about it in the morning, okay?’ She turned away and went to deep.



* * % %

Hewas up for sunrise. He stood behind the cairn marking Rim Cave and noted where the sun rose
behind the smal hill to the east of him. He put another cairn there. By now, he was pretty surethisline
wouldn't change, but even with this primitive setup, he should be able to confirm that lack of changeto a
fraction of adegree.

Collette came out with some warm tanglegrass root mash for his breakfast. Thanks to Gabe's predations
on the kangasaur population, they had bone spoonsto et it with. He was scraping the bowl when
Collette called his name and pointed to the sky.

"Jacques, what's that? A supernova?'

A star had appeared in the daylight sky, well above what Jacques had decided was the projected plane
of their planet's orbit. It wasfar too bright to be a planet, he thought. Collette was probably right.

"If s0, it's not near enough to affect us, | think."
"That'sthefirst since 2148, and we're probably thefirst onesto seeit.”

Jacques laughed. “Too bad that we cannot file areport. Well, let us seeif I've succeeded in anything.
Thisisgoing to take sometime. While I'm at it, do you think you could draw a map from what you see
from the high point on the ridge south of us?'

"Onwhat?’ Collette laughed. “Wait, | have anidea.” She grabbed a shard of rock and scratched the
deep ebony skin of her arm. Theline stood out clearly, much lighter than the skin.

"Ouch,” Jacques sad. “Tha must hurt.”

"Not much. Okay, seeyou later.” She grinned and gave him a peck on the cheek, her |eft breast brushing
hisarm as she did so—but neither of them did anything to acknowledge this accidenta intimacy.

"Be sureto be back well before nightfall; remember the megabats,” Jacques said.

She nodded serioudy and was off. As sheleft, Jacques, to hiswonderment, found himsdlf following her
with hiseyes. She was not what he had grown up with thinking was beautiful, particularly in her wide
hips, curly hair and projecting face. Still, she moved with an easy, powerful grace. But it was her mind, he
thought—its quickness and spirit—that attracted him and made her body seem beautiful.

He sghed. Hewould haveto ded with thiscomplicationin hislife later.

He spread out the array and carefully plugged it into the various wrist comps. Two of them lit up. With
the multitool, he very carefully cut off the back of onethat didn't work at al and onethat lit. He worked
painstakingly on thisal day, and when he was done, he had aworking wristcomp, athough it could not
operate without the solar array.

With the sun setting, he hurried to the highest point of the rim and queried it for any other signds. It found
three. One was another wristcomp, about the right direction and distance for New Landing, another was
aCSU intheforest below, and the third was apparently midway between the northernmost mountain and
the easternmost mountain.

Thewrist comp identified the third asthe Fortitude, an atmospheric shuttle carried aboard the
Resolution.

One survived! Thewrist comp would never reach it at thisrange, but if he could get nearer...



It should be looking for them. Thejoy of seconds ago turned into acold cramp in his sscomach. Even if
damaged in reentry, it was self-repairing and nuclear powered. Its Al should know where the CSUs
went down and should be seeking them out, unlesstold not to.

Someone may be playing games with us, Jacques thought.

The wrist comp abruptly shut down as a shadow fell on Jacques and the array. His head spun away from
the digplay to show a huge megabat gliding down toward him, beak open. He quickly looked around for

his staff—in his excitement over getting awristcomp working, hed forgotten it. Nor had he thought to set
up near alavatube. The nearest treeswere too far to reach before the megabat arrived.

He would make the thing work for its meal, anyway, he resolved, and started scrambling toward the
trees, keeping hiseyes open for sticks, loose chunks of lava, anything.

The megabat deviated from its course to follow him. About a hundred meters awvay now, itswingsfilled
the sky.

Coming over aridge, Jacques leaned far over, gathered his legs beneath him, and |egped toward the
forest edge with as much strength as he could muster. Landing from his ersatz flight could be painful, he
thought, but his speed had increased gresatly. He couldn't spare alook back at the megabat, and resigned
himsdlf to the big crunch that would end it al. Ashelogt dtitude, he brought hislegs under him, and
seeing asmooth spot, kicked off of that, staying airborne. Hisbody, he realized, was acting as an airfoil
in the thick atmosphere.

Herisked alook back. The megabat had landed on its hind legs—the wing websjoined the legs far
enough up theleg to let it do so—and was swinging its head back and forth between where Jacques was
now and where he had been. Up close, the monster's sharp-edged beak was bigger than he was.

" Jocoes)”

It was Collette. He turned his head to see her waving from a hundred meters or so down dope, onthe
edge of thetrees, hurrying toward him.

"Jacques! Electric fields! Y ou, me, the solar array!”

Damn! Themonster must locate living prey by their eectric potentia, like ashark. If it thought his power
supply was something to est, the entire small community could be condemned to decades of struggle.
Putting hisfeet in front of him, he managed a not-too-painful halt on ahillock of smooth lava.

Collette charged toward the monster, waving her armsin the air. It turned its head away from the array,
toward her.

They could probably out-jump the thing, he redlized; their reactions and one-g muscles might be more
than amatch for it. He took a deep breath and strode toward it yelling “Here, herel”

It swept its head from Collette and lunged for him, incredibly quickly. Jacques eyesfound alarge,
somewhat dish-shaped fragment of lavaand picked it up. With more ingtinct than deliberation or aim, he
whipped the piece of lavatoward the megabat's head, using the reaction from histhrow to push him
down to the ground much faster than the low gravity would take him. The piece of lavamissed, but
whether the flying rock had distracted the monster, or Jacques had smply ducked too fast for it to
follow, the beak snapped shut on empty air just centimeters above him.

There was only one place to avoid the next bite. Jacques jumped up, grabbed the neck of the megabat,
and pulled himsdlf up behind its head, his hands gaining relaively easy purchaseinitshairy pet. The



cregture svung its head dowly sideto sidein confusion.

Whiletrying to figure out what to do next, he felt atap on his back.

"Fancy meeting you herel”

"Collettel” Jacques shouted. She'd jumped onto the creature aswell.

"Hang on, | think we're going for aride!” She grabbed handfuls of hair with both hands.

Behind them, vast wings rose and the creature gathered itself and uncoiled for astately stretch into the
air. The downstroke of the wings was hardly audible, but the whoosh of their backstroke was deafening.

They gained dtitude like an airliner and were soon soaring hundreds of meters above the lake and the
landscape.

"It'sasguare!l” Collette shouted.

Jacques looked around. Above the locd cloud cover now, he could see the layout of the land asawhole
for thefirg time. The four huge distant mountains, indeed, formed the corners of a huge square that
looked dmost geometrically perfect from their viewpoint. He shook his head; what thisimplied seemed

impossible
"It looks like asquare,” he shouted back to Collette.

Inturning back to her, held shifted his grip and his hand found afirm ridge of flesh, amogt hiddenin the
hairy pelt of the back of the megabat's head. As his hand grabbed it, the megabat screeched and turned
its head to theright, banking right in the process.

Jacques shifted his grip to aless sengtive place and their course straightened out.
"l think | found itsears” he said.
A sharp bank to the left in response to atug indicated that they must be very sensitive organs.

Whileit was till light up where they were, adeep shadow had quickly covered the world below them,
leaving the rim of the calderafor last.

"Let'sseeif you can makeit go down!” Collette shouted.

Jacques nodded, ingtinctively pushing the rim of the megabat's ear down. Its head also went down, and
they descended. By pushing, tugging, and pulling he was ableto get it to land in the fringe of the forest
just below the rim of the caldera.

Collette laughed. “ They're 0 big they don't have to be smart!”

With unspoken assent, both Jacques and Collette jumped for the branches of a passing blackwood tree.
Just aswell: on the ground, the megabat ducked its head to whereits huge claws could reach its ears.
Scratched, the megabat swung its head up, then, seeing them, moved quickly away, as a person might
avoid abumblebee. With ascreech, it fled into the sky.

Jacques and Collette dropped from the trees, made their way up to the Rim, collected Jacques
agpparatus, and made their way into the shelter of Rim Cave.

"Wow!” Collette said, “Just wow!"



Whether from the adrenaline coursing through their veins, or the mutua realization that they'd come very
closeto losing each other, and that suddenly mattered, they were quickly in each other'sarms. When
they let go, Collette had aslly grin on her face, and Jacques redlized hislife had changed forever.
However, from natural reticence, or prudence, he said nothing.

"It'saperfect square,” Collette said. “Ascloseas| could tell, this side of theworld is a perfect square
with a huge mountain on each corner, and it looksflat, too, except for thishump inthe middle”

"The flatness may be anilluson. Those mountainslook like they stick way up out of the atmosphere.”

"Uh huh, but the gravitationd field should gtill beradid, shouldn't it? Soif the Sde of theworld isflat, and
gravity isradial, and atmosphere conformsto gravity, the edgeswould stick out.” She made abdl of her
fist and put her other hand flat on top of it.

Jacquestried to visudizeit. If Collette's model was right, walking out to the edge of the square would fedl
like going increasingly uphill, even if the side was geometricdly flat. He shook hisheed. “Thisis
unbelievable. The compression under the corner mountains must be astronomica! | don't see how
anything in nature could do that."

Collette looked him in the eye. “We're part of nature. We could do this, someday.”

"Okay, it lookslike an artifact.”

"Where theré's architecture, there may be architectsl” Collette's eyes were bright with excitement.
"How old do you think this placeis?'

"Don't know. With al the vulcanism, the oldest parts of the surface are maybe on the order of 100,000
years? | don't see any craters, except maybe on the mountain tops.”

"Thelife forms have adapted to this gravity. Maybe evolved some. I'm thinking atime scale of &t least a
million years. Whoever iswatching over thishasalot of staying power."

Collette frowned. “ A century is<till along timeto me. | wonder what it's like to know so much time.
Maybe well get to ask them. Maybe well even get aride home!”

Jacques laughed, “ They're being pretty scarce.”

That night, they made love for the first time, and afterward, Jacques clung to Collette asif to the most
preciousthing in the universe to him. Then they went out and, cautioudy staying close to the opening of
Rim Cave, watched the Sars.

"What are you looking at?’ Collette asked.

"The bright yellow-white star over the North rim, about hafway up over the part of therim it by the
north lavaflow."

"Okay. It ssemsordinary enough.”

Jacques squeezed her hand. * Probably is. What's Significant isthat it hasn't moved from that position
snceforty daysago. | think it's our north pole sar.”

* k k %

Chapter 8



Testimony of a Ghost

As soon asthe sun cleared the rim of the caldera, Jacques plugged the solar array into Ascendant's CSU.
The maintenance screen lit up ingtantly.

"CSU, what happened aboard the Resolution?"

Thetiny speaker bel ow the maintenance screen produced atinny, minimaly inflected voice. “I have no
records of events before atmospheric entry. During aimospheric entry, there was structura failure of
Sphere 4 and this CSU was g ected at 48 km dtitude.”

"The samething aswith all the other CSUs,” Collette observed.

"| thought as much. Ascendant was adiarist. I'm hoping she did what | did. Do you have anything from
after Ascendant's revival?” Jacques asked.

"I have a command trace and redundant copies of recorded messages.”
Pay dirt! “Play therecording.”

Ascendant Chryse had been awake for the gpproach to the 36 Ophiuchi system. Shewaswell aware
that a starship was at its most vulnerable during the months it took to decelerate from amost 90 percent
of the speed of light, and as a passionate opponent of the New Reformation, if they were attacked, she
had wanted to know about it and die fighting back.

Grest precautions had been taken; for instance, laying out the deceleration trails on the far sde of 36
Ophiuchi from Sol, so that the reflection plume would be directed away from the star and shielded by the
garships bodies. Particles had been engineered to self-ionize at low temperatures. Additional rings had
been added to better collimate and cool the exhaust plume,

According to Ascendant, surprise had been preserved; there was no indication whatsoever that their
opponents had any ideathat an invasion force was establishing itself in the 36 Ophiuchi system. But when
it cametimefor the Resolution to decelerate, it had not done so.

Ascendant's voice was amelow, throaty warble that the CSU's minimally functiona speskersclearly did
not do justice. “'Why aren't we decelerating? | asked. It told me someone or something had removed
key components of the homing beacon system. The particles that were supposed to be dowing us down
were just blowing by us. | got out of the CSU to look.”

"That took guts,” Collette said.
Jacques nodded.

"Everyone €l se was suspended in CSU fluid,” Ascendant's voice continued. “1 couldn't find the beacon
parts—the ship couldn't either, and there wasn't time to make new ones. But | did find someone else up
and about. | kept hearing things. But whoever it was has blinded the ship to himself somehow. | told the
ship to wake the captain, and it said his CSU was off line. | went to hisroom and turned it back on—just
intime

"We woke a couple of the other crew, and they implemented the * Ghost Ship’ contingency plan, for if
decderation goes wrong. They've plotted a course that will pass near severa stars near our line of
flight—they'll look for habitable planets or moons asthey get closer, but at best welll be traveling for
centuries. The ship put out the emergency magsail to dow down alittle and change course alittle. When
it getsto the destination Star, it passes through the star's solar wind and ultimately its atmosphereto lose



most of itsvelocity, using the ship's magnetosphere asareentry shidd. If it survivesdl that and still needs
to dump velocity, it will crash into the target planet's atmosphere, break apart, and dump the CSUs.
Those are pretty tough. If anyoneislistening to this, | guessit must have worked. They think maybe 10
percent of uswill makeit.

"The captain risked a great deal by sending one low-power encrypted message back to the basein the
36 Ophiuchi Oort cloud explaining what happened and pleading for arescueif possible. But we aren't
expecting rescue—any such attempt would reved the base and endanger seventy-plus other inbound
garships. Againg that, werre expendable, may the bastard that did thisrot in hell! We dl said our
good-byes and went to deep.”

"Including the saboteur,” Collette said in a hushed when the record finished. “ Ascendant made it through
al that only to get murdered again! What sort of monster could do this?!

Jacques shrugged. “ A fanatic willing to make the sacrifice? Or maybe one who thinks that some
supernatura force would intervene.”

In the sllence that followed he heard something skitter down the dope above him. He turned hishead in
time to dodge a small stone heading for them, probably loosened by the warming day. A happenstance,
certainly. But he looked around anyway. We are programmed to suspect some agency in everything that
happens, he thought. Even when you know it's arandom event, you look. Intervening gods, or devils, are
easer to imagine than pointless chance.

Collette shook her head. “The saboteur probably wiped al the CSU records before going into cold deep
himsalf. He might have come across her camp while she was asleep or away, read her diary, then
destroyed the incriminating pages and silenced her, not suspecting she'd left another record.”

She looked at him, worry on her face. She clearly had devils of the nonsupernatural kind on her mind.
“Gabe. Does he know you have her CSU memory?”

Jacques went through the events of the past few daysin his head. “1've not told anyone but Soob about
Ascendant's CSU control module.”

"WEelIl need to hideit,” Collette said, “and bring Soob into our confidence.”
"What about the shuttle?’ Jacques asked.
"Assuming Gabe isthe saboteur, it would be under his control, wouldn't it?"

Jacques thought carefully about that. “1f the Al were intact, and convinced that Gabe, or whoever the
saboteur is, had been responsible for human degth, it might respond to another human authority. But
someone who redlly knew what they were doing might have been able to degrade the Al just enough so
that it wouldn't respond to higher function programming, but would gtill beflyable.”

"So we're screwed?” Collette threw asmall pebble a anearby rock, clearly angry and not willing to
submit to that fate.

"Maybe not. If the Al isintact, with Ascendant'srecord, | might gain control by argument. If not, it might
not be able to stop me from getting physica accessto the systems | would need to bring its higher
functioning back on line. But there's a problem. The shuttle would certainly be programmed to report any
attempt a accessimmediately. We'd have to be much closer to it—on Site, preferably.”

"Jacques, there's something else | think we should keep up our deeve.”
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"Our megabat ride—I'm not sure | want to do it again, but it's a transportation option maybe someone
€lse shouldn't know we have."

Jacques nodded. “ CSU, what's your power state?"

The display read 23 percent.

"That'sup!” Collette exclaimed.

Jacques smiled. “But yes! We have some energy storage. CSU, what isthe design width of your casing?’
It displayed 10.25 centimeters.

Jacques grinned. “We can now measure space and time accurately. We are about to leave the stone

agel

They plugged in the wrist comp and got temperature and humidity—about 35 C and 20 percent.
Atmospheric pressure was awhopping 3,123 millibars, and they were at least four kilometers above the
lake.

By evening, they had determined with a pendulum that local gravity was 14.38 percent of Earth's. By the
next morning, they had theloca day pegged at 28.25 hours—significantly longer than Jacques had
guessed. By the time they went to bed, they had aworking hypothesisthat their world was approximately
moon-si zed, though somehow managing more extreme elevation differences. The orbital period was
91.48 Earth days, give or take alittle—amost exactly 79 local days. It got substantialy lessinsolation
than Earth; it was hot where they were because of the deep, high-pressure atmosphere—it would
probably be well below freezing at the one bar leve.

* % % %
Chapter 9
Social I'ssues

They returned to the lakeshore about noon the next morning to find their small colony amost fully
clothed. All the men except Doc Y u were wearing parrot-beaked fish-skin kilts. Edith and Mariawere
wearing muumuu-like tents. Helen Gorgos, the fema e exception, wastalking to Doc, awvay from the
others.

As soon asthey came into camp, Edith ran up to Collette and handed her adress.
Collette Sghed and smiled at her. “ Edith, I'm really comfortable theway | am.”

Edith looked crestfallen and glanced back at Gabe and Leo, who were looking in their direction, then
back at Collette. “| madeit just for you,” she sad, plaintively. “Look, | even put your nameonit.” She
held it out wide, with ahand on each shoulder.

There, just under the neckline, Jacques saw “Collette” embroidered in cursive letters on the
parrot-beaked fish skin with green twine.

"Will you just try it on for me? Please?"

Collette laughed, took the garment, and pulled it on over her head. She gave Edith ahug. “ That must
have taken alot of work. I'm sure thiswill come in handy when we get in acolder place.”



Edith beamed.

Gabe came up to them and thrust apiece of cloth at Jacques. “Well, looks like at least some of usare
gettin’ avilized."

Jacques took the cloth with asmile, but smply held it. Then he ydlled, “Come on over, everyone, I've got
news."

"Hey..” Gebe said.

"Jacques,” Leo said. “We appreciate what you've done, rescuing people and getting things started, but
weve done some organizing while you've been away and—"

"Welcome back!” Doc said, holding out his hand.
"l wastaking,” Leo said, stepping between Doc and Jacques.
Jacques and Doc stepped around him to greet Evgenie and Helen.

Gabe put a hand on Jacquess shoulder. “What you being so impolite for? We got thingsto get clear
here, about whao's running things and how, and you need to listen up!”

"Stuff it, Gabe,” Helen said, standing with her feet spread and her arms folded.
Dominic Oporto trotted up behind Gabe. “ Something wrong?"

Jacques noted that they'd found themselvesin two groups. Gabe, Leo, and Dominic with Edith and
Maria cowering nervoudy behind them, facing Jacques, Doc, Evgenie, Helen, and Collette. Arroyaand
Soob were nowhere to be seen.

"Aw, nuts,” Gabe said. “Look, we had akind of election and | got myself elected mayor. I1t'sno big dedl
and if you want to have another dection, | guessthat'sdl right.”

"Areyou sure?’ Dominic asked.
"God will take care of it,” Gabe said.

"Okay, okay,” Leo said. “L ook, we had a discussion about where we're going, what were going to do,
and why. Maybe we should have waited for you two, but thereitis.”

"More of abunch of assartionsthan adiscussion,” Doc said. “With some of usalittle too busy to
participatefully.”

"If you let metdl you what we've found out,” Jacques said, “1 think it will give us a better idea of what to
do next. Now please give me alittle room. I'm going to draw in the sand.”

With some grumbling from Leo, they backed off and Jacques drew a square with his staff.

"All the land we can seeisin the form of what looksto be a pretty geometric square. Now the gravity
fiddisradialy symmetric, so the atmosphere and ocean surface are spherical. So the corners of the
sguare stick up out of the atmosphere and the oceans bulge out of the center abit.” He drew acircle
ingdethe square. “ The bresthable air would be limited to aradius of something like thisafew hundred
kilometers from the center, wherewe are.”

Hedrew atiny circlein the center. “We are on aroughly circular idand, maybe a hundred and twenty or



thirty kilometers across, with acrater lakeinthemiddle.”

He drew another pair of nested circles, leaving what looked like an archery target ingde the square. “It's
surrounded by forest and grasdand; more forest to the east, more grasdand to the west, down to the
ocean shore.

"The ocean is maybe three hundred and fifty kilometers wide. Therésforest on the other Side, thinning
out more and more asit moves out and the air getsthinner. There's snow or frogt just insde the
breathable atmosphere ring, then it gets pretty bare beyond that. The land looks pretty flat to the naked
eye, but | got some binoculars powered up, and it's actualy pretty rough—amost terraced asyou go
farther out."

"I don't see how this can be an accident,” Collette added. “I think it'sadesigned place.”
"Thewhole universeisadesigned place,” Gabe sad.

There was amoment of tense silence. “Wadll, thislooks likeit's alittle more designed than usud, Gabe,”
Doc said, to muffled laughter, “ by someone or something with abit of an artistic sense, or maybe a sense
of humor. Jacques, you don't suppose the whole world could be a cube, do you?'

"That'sridiculous” Dominic said. “Thisisdl just atrick of perspective. Out in space, it probably doesn't
even look square. Werejust in ahuge crater, like Hellas on Mars, and the rim just happensto look like
thisfrom the center.”

"Wdl, maybe,” Helen said. “In any event, we're on avolcanic pimple at the bottom of a bowl,
gravitationally speaking, summer is starting, and it's areaedy forty in the shade. We're better ableto stand
heat than our ancestors, but till we should be thinking of moving e sewhere.”

"Y ou seem to be comfortable enough with heat,” Gabe said, getting chuckles from Dominic and Leo and
abit of titter from Edith. “ Serioudy, we've put alot of work into this here new town, and if we credit
what Jacquess saying, in afew daysweéll be past periwhatever and it will start getting cooler.”

Helen shook her head. “No, it won't. Thermd lag, Gabe. Especidly with an atmosphere thisthick and
massve. Thisisthe sart of locad summer. Maria, | think you have something to say?"

Gabe frowned at Helen, but Maria hesitantly stepped forward. When she was rescued, she was chatty
and exuberant. What, Jacques wondered, had happened in three days?

"There are only two kinds of tall treesin theforest,” Mariasaid. “Both are well adapted to fire. It's been
dry for the last ten days or so. The brush plants, edenhemp, tanglegrass, ablecane, and others have gone
to seed and are drying out. The dinoroos have vanished and we haven't seen aspinybal for days. | ... |
think things are getting ready for afire. It's probably part of the naturd life cycle here.”

"Well, we canwait it out,” Gabe said. “Wegot dl we need right here with the lake."

"Not exactly,” Doc said. “1 can't do a proper andysis, but we're probably getting alot of what we need
from the plants we've been eating. Ascorbic acid definitely—nobody's getting scurvy, and weve been
here about long enough.”

"Aw, that's just a pointy-headed theory of yours,” Gabe said. “Y ou don't have an Al to ask."

"If thefire sartswhile we go through the forest,” Dominic said urgently, “then werein for ared disaster!
| think were safer here. Like Gabe says.” He smiled at Gabe.



Gabe smiled back.
"Thisisan active volcano,” Helen said. “And we're near a the point of maximum tidal stress.”

Jacques looked at the north side of the caldera. What he remembered as wisps of steam had become a
fairly congtant cloud.

Gabe groaned, “ Aw, bullfesthers! We could wait amillion yearsfor an eruption!”

"Or an hour,” Doc said.

"Has anyone seen Soob?’ Jacques asked.

"He's il hunting,” Gabe said. “1 had to come back and get things organized.”

And it just so happened he wasn't there to oppose you, Jacques thought. “Where were you?’ he asked.
Gabe waved a hand toward the north. “ Down by where my CSU crashed. Hunting's better."

"It'sgetting dark,” Leo said. “Let's say aprayer for him tonight and discuss what we're going to do. We
can send a search party at first light tomorrow.” He stared right at Jacques.

Do | chalenge him? Jacques asked himself. Not over something that he'sright about. “ Okay, let'stalk.”
"“Tel him, Gabe,” Leo sad.
"Yes, tdl him,” Dominic sad.

"We need to think about what kind of life we're going to make here,” Gabe said. “Now, I'm no New
Reformationist mysdif; 1'd been areal Chrigtian for seventy years before | joined this expedition. But if
you take away dl that nonsense about the face on Mars, they have some ideas about how to organize a
colonid agriculturd society that redly work."

"Like keegping women in their place?” Collette asked.

"Theresanaturd divison of [abor; it'sin our genetic makeup. Child-rearing, making clothes, domestic
suff and al that. Most women want it that way."

"Wel, | don't,” Collette said.

"Okay, well, so maybe we make afew exceptions to start with. Now there needs to be somefirm
secular authority. We can't be forever debating on what to do. And there needs to be some spiritual
authority, too, someone to remind us that were human beings made in God'simage.”

Doc cleared histhroat and said very softly and mildly, “1'm not going to practice or pay lip serviceto
your religion.”

Gabe waved his hands, “And | wouldn't want to make you do so. But now just think downstream alittle.
We get oursalves al sorts of kids, and kids can be unruly if they aren't afraid they're going to get caught.
Even adults; God knows what we'd do if we didn't know someone was watching us and judging us!"

"The golden rule gives me asufficient sandard,” Helen said. “Thelaws of the physical universe show us
the consequences of our actionsto others, and to ourselves.”

"But we don't dl have Ph.D.sin physics. What's going to keep everyone elsein line? We need, | say we



need, some kind of religion, something to scare people to do the right thing that can't think it through
themselves all thetime. | mean, what'sit going to be like when we have a thousand, ten thousand people
here? What's going to keep them dl in line?'

Jacques' patience was wearing thing. “We are not going to stay here and found acolony. We are going
to recover our technology, build astarship, and go home."

"But how are we going to do that?” Dominic asked. “It's not possible. We've got one wristcomp and
solar array that's just barely working. There are only adozen of us. We have to spend most of our time
just finding enough to eat and keep from being dragonoid mesat. Beredigtic. Maybein afew years, some
of uswill have some spare time to work on the problem. Meantime, we need to accept redity. | think
Gabe can give us some real common sense leadership, and we're going to need that to get through this.”

Thiswas the same man who, just days ago, had so emotionaly stated his commitment to finishing their
mission! Jacqueswanted to tell him about the shuttle, but redlized that would reved his knowledgeto the
saboteur.

"I think someone who doesn't have a religious agenda would be more appropriate,” Doc Yu said.
“Helen, for ingtance.”

Gabe shot him alook of pure contempt. “An atheist nudist! Y ou expect me to follow that!"

Helen laughed. “No, | don't suppose you would. Perhaps we can compromise. Gabe has the energy and
desire to organize things. So he can be our CEQ. But we can be the board and vote on policy matters,
and | would think Jacques should be our chairman. Can we make that work?!

"It seemsalot more complicated than we have timefor,” Dominic said.
"Do you want to split the community dready?’ Doc said.
"Doyou?’ Dominic retorted.

Leo touched Gabe's arm. Gabe nodded and opened his mouth, but before he could say anything, anew
voice echoed off the rocks.

"Hello, everyone, someone give me ahand!” It was Soob, from somewherein the dark.

Jacques ran into the shadows toward the voice and found the missing hunter dragging the better part of a
kangasaur carcass on atravois of blackwood branches.

"It seemed confused, running toward thefire,” he shrugged. “It was going to die anyway. So | speared it
and dragged it acrossthe river before the flames got to me.”

"What fire?’ Mariaasked.

"Don't you seeit?It'shuge! Look at the sky glow over the calderarim. The whole north dopeisgoing
up!"

* % % %
Chapter 10
Out of the Frying Pan

Jacques dared a the flames and tried to cal culate how long it would take them to spread around therim
of the caldera. If his guess about the ecology was right, the large trees themsel ves had evolved to tolerate



thefire it would be mainly the smaler brush that was burning. FHameswould be lesslikely to jump gullies
and creeksthan smilar fire back on Earth.

"Oh my God!” Gabe said and stared at the glowing sky. “Well, that settlesit. We haveto stay here
wherewere safe. It'sasign, | beieve"

"I don't recommend that,” Doc said. “Wed be trapped without an adequate food supply.”
"At therisk of repesting myself, we should get out of thiscadera,” Helen said.

"That, apparently iswhat the rest of the animal life in these parts has done,” Soob added.
"Wearen't animas and if Gabe sayswe stay, we stay,” Leo said. “He's our leader.”

There was amoment of silence, broken by Edith Lu. “1 don't think that has been decided,” she said, very
hesitantly. Leo shot alook at her.

It was then that the dow drift of air brought the first smell of fire. Jacqueslooked around. “Deliverance
Creek hasn't gone dry yet. We should be able to follow that down to the coast; there are anumber of
kangasaur trailspardlding it."

"You shut up!” Leo said, raising his saff. The smaler man's eyes bored into him.
"What?’ Jacques said, dumbfounded at the threst of violence.

"Now just hold on aminute here, both of you!” Gabe said. “We can't go anywheretonight. Let me deep
onit. Maybeit'll look different in the morning, after you two cool off."

"Jacques doesn't need to coal off,” Doc said quietly. “He didn't do anything. Leo staged that to give you
an opportunity to look like aleader.”

Everyone looked at Leo, who just stood there with his handstight around his staff. Jacques spoke into
the awkward pause. “We have plenty of light to seethetrail,” he said, waving ahand at the sky glow.
“Let'sgather things up and get going. We can spend the night & Rim Cave.”

"Toorisky,” Gabe said. “ Dragons up there."

Dominic Oporto shook his head. “1'm with Gabe. I'm not going out there to get fried just on the chance
the volcano might burp. We can et fish until the firés over.”

There was another long silence, with people staring at each other. Leo brought his staff down dowly and
Jacques took adeep breath. His own hands, he noted, had clenched into fistswith such force that his
fingernails had dug into his pams. Low gravity beside the point, weeks of unremitting physical labor had
hardened his body. Staff or not, he probably would havelittle trouble in aphysical confrontation with
Leo. Perhaps what wasin the other man's eyes was as much fear as anger.

"Y ou need morethan fish,” Doc said.

"Perhaps splitting up isnot such abad idea,” Helen said. “If thereisrisk in both directions, our overal
odds of surviva are better if we try both. Assuming even odds, that would give an overal probability of
success of 75 percent. The successful group can rescue the other, if need be.”

"The questioniswho'sin charge,” Leo said. 1 say it's Gabe, and if you walk out on him, you're gone and
don't look for any rescue.”



"| redly believe we're better off staying together here,” Oporto said. “I just know it."
Gabe nodded and waved an arm. “Okay. My decisonisto stay."

Jacques looked around. Collette and Soob had aready gone back into the cave to gather things. Helen
turned and walked in that direction aswell. That left him, Gabe, Leo, Dominic, Maria, Arroya, Doc, and
Edith. Marialooked down, not meeting his eyes. Edith looked to be on the verge of tears, but stayed
where shewas. Gabe and L eo, Jacques thought, had chosen their own fate, but he felt responsiblein
someway for therest.

"Arroya?"

Shewaslooking at Collette, almost in fear. She shook her head sharply.

Evgenie attempted to dissuade her, but she wouldn't move. “1 need to stay with her,” he said.
"Edith?’ he asked.

She glanced at Collette, then looked down at the ground. She'd had her heart set on him, and he, in her
mind, had deserted her for Collette. Jacquesfelt awful, but was unable to give Edith what she wanted.

Doc waked over to Jacques, put a hand on his back, and nodded to the cave. Jacques followed him.
The sooner gone the better, he decided.

When they emerged, st for their journey, the remaining group made no quarrel with the division of the
few common resources and pretty much ignored them. Except Gabe, who walked with them to the
trailheed.

"Areyou sure you won't reconsider?’ he said, motioning to the glowing red sky. “Looks pretty hot out
there”

Jacques hesitated. Was Gabe a saboteur and a murderer? Somehow Jacques didn't think so; the man
seemed too sure of himsalf and his beliefs to stoop to such tactics. Should he warn Gabe that among
those remaining was probably the author of their entire Stuation?

Y et Gabe might gill be that person himsdlf. Or Leo, hiding behind Gabe. Or someone hiding from the
group. Or anyone, Jacques thought. With a surreptitious power source, even the people they'd pulled
from the CSUs could have gone out and in again, he thought. His next thought was that he was getting
paranoid.

He shook his head and without another word turned and headed for the ridge. He did not look back,
even when he heard Edith sob.

* k x %

The scene when they reached the rim, about loca midnight, was surredlistic; the inferno from the North
sde of the calderahad extended fangs of fireinto the area between the rim and the sea—avast glowing
upper jaw. Underlit red and gold clouds laced with black and gray roiled into the sky above. Thear
smelled of soot and adull crackling roar, still distant, banished silence.

"We shouldn't stop to deep,” Helen said, clearly appalled at the scene to the north. “ The coast could be
aday or two away, even at adownhill lope."

"I think Jacques has something dseinmind,” Collette said.



Jacques shook his head. “Not unlesswe're very lucky. Therésariver valey to our south that we can
follow down. It hasn't gone dry; | think it'sfed by the lake in the caldera through an underground

passage. There are pools adong theway. If thefire catches us, we duck. The dope flattens out toward the
coast. I'm hoping for better foraging there."

"And what if we get lucky?’ Soob asked.
Should hetell them? What if one of them decided to go back to Gabe?

Y ou can't avoid al risk, he decided. “We get amegabat to give usalift.” Jacques recounted the flight he
and Collette had taken. “We're alot quicker than they are; they're basically carrion eaters, not hunters.
I'm hoping the misfortune of some kangasaurs dong the way will prove our fortune. It takes some nerve
but once you get on, you can steer them by pulling on their ears.”

"You're serious?’ Doc said.
"He certainly isl” Collette said.

"Okay, okay.” He shook his head. “We should take at least acouple of hoursrest here; welll get thetime
back by being more aert and making better decisonson thetrail below.”

There was genera assent to that and people headed for the cave. Insde, Jacques went to where he had
hidden his eectronics. Did he want to lug Ascendant's CSU control module dong with everything else?
He decided not to; he knew what was on it. But he did pull its memory chip. The shuttle computer might
be able to get more out of it than he could. With that done, he turned in, about an hour later than
everyoneelse.

* k% k %

Morning was like waking up in an oven. The smell of smoke was everywhere now, and the sky wasa
red blanket, lit from beneath by thefiresin the north and only somewnheat lighter in the direction of the sun.
Jacques assembled the small group for the dash to the sea. 1t was 48 C at 3600 plus millibars.
Fortunately, there was plenty of water, even if it was warm. Everyone was quiet and apprehensive; the
next two dayswould likely test them physicaly and mentaly as nothing in their life had ever done.

But before they |eft, Collette wanted to have aword with everyone.

"As some of you know, or havefigured out, Ascendant Chryse was murdered.”
"Wha?” Helen exclaimed.

Doc smply nodded, and Jacques had aready told Soob.

"Shewas camping in her CSU. Someone came by at night and cut the power from outside, locking her in
and suffocating her. Whoever it was | ft fingerprints on the control module and the sides of the CSU.”
Collette hed up asmal thick rectangular card, about half the size of the pam of her hand. “My micro
crimelab. It does fingerprints, voice recognition, DNA matching, and anumber of other things.”

Jacques stared at her. He knew she was a policewoman, but had just assumed that circumstances had
left that far behind. But if he looked back, there were clues. Thelong time she'd spent on the hunt before
they'd taken the ride on the megabat. The careful attention sheld paid to everything. He gulped, suddenly
redlizing hisown printswere al over Ascendant's campsite.

"It'snot an Al, Jacques. | wouldn't have held back on something useful. Anyway, the same person may
have been responsible for the sabotage of our mission and our present predicament. I'm 90 percent



certain it was nobody in thisgroup.”
"Weweredl under water!” Soob said.

"One can swim up and down from a submerged CSU, aslong asit has enough power. And our
perpetrator would have been able to plan in advance. What 1'd like everyone to do now isto come up
and touch the mini-lab. We dl need to trust each other, and be sure. Then I'll explain everything.

Jacques?"
"But my printsaredl| over her CSU!"

"Two days after she expired, and during the day."

"That can tell the difference?’ Soob asked, in wonderment.

"It can date fresh prints within about 12 percent. | aready have Jacques prints,” she smiled a him.
“Soob?"

He shrugged, walked up, and touched the device where Callette indicated. Helen and Doc followed.
There were no matches.

"Now | hopewe get to hear what thisisall about,” Helen said.
Collette nodded to Jacques.

"Okay. Therésan intact starship shuttle on this planet,” he said and pointed west. “ That way. Wethink
we can take control of it, if we canreach it physicaly.”

"Then we'd best get going,” Doc said.

* * * %

They jogged, rested at awaking pace, and jogged again. The high oxygen content and the downhill dope
hel ped; however, their lack of calories made them tire easily. Asthe day wore on they spent lesstime
jogging and more time waking. The kangasaur path that roughly paraleled Ddliverance Creek grew
wider asthey descended.

"It'sdmost like ariver itself,” Soob remarked during awater break at the creeks edge. “ Other pathsjoin
it

"A migration path, maybe,” Jacques noted. He wanted to degp. More than anything else, he wanted to
deep. The sun had probably set, but with the fire glow lighting the sky, it was hard to tell.

"Dry down here,” Helen said, snapping adesiccated flute plant stem. “Hot.” She ducked out of her bag,
pulled her boots off, and picked her way into the creek. It still ran vigoroudly, but it was easy for Jacques
to see where its normal boundaries were.

"I'd joinyou, but I'm too tired,” Collette said.
"Ligten,” Doc said. “That crackling noise. The fire must be getting near.”

Three hundred meters upstream, a stand of flute plant burst into flames, without any spark that anyone
cold see. Quickly, its neighbors caught fire,

"Let'sget in the creek.” Soob said.



But Helen, who was dready in, did the opposte. 1t will befilled with burning logsin minutes. | think we
haveto runfor it."

For the moment, fear banished fatigue, and soon they were jogging down thetrall again.

But in afew minutes, the adrenaline rush ran out. Fantasies of heroic leadership dying, it was Jacques,
himsalf, who hit thewall first. Perhaps because he was abit larger, or because held been subsisting on a
native diet longer, or perhaps because held had less deep. Or dl of that.

"I can't goon,” he said as he collgpsed. “Muscleswon't move."

Doc came back for him and pressed asmall patch on hisarm. “Only afew of these,” he said. “1've saved
them for emergencies. It should give you another couple hours, then you're out.”

Jacques felt asort of coolness flow through his body. He shivered, then found he could stand. Doc
looked at him and nodded. Two hours would not be enough, and they both knew it.

An hour and hdf later, Jacques started to dow down again. The world reeled around him. “ Collette,” he
tried to cdl out, but it was only awhisper.

Soob saw him stumble and came back to aid him and called for Doc to help.

"Eurekal” Helen yelled from somewherein front of them. “It'salake”

"Comeon, guy,” Doc said. “ Just another hundred yards or so."

Later, Jacques would swear that Doc said that at |east five times before he fdll into the water.

Wil of flame rose around him as he was towed to a hillock of pahoehoe lavain the lake. It was free of
vegetation—probably underwater most of the year. The smooth rock felt cool on hisback ashelost
CONSCiOUSNESS.

* * * %

Chapter 11
Flight

Jacques woke to devastation. In place of trees, skeletons of white ash stood like ghostly Ents beyond the
shores of their refuge. The forest floor was aswhite asif covered by snow. The sky above was gray
now, though red-tinged toward the west horizon. The air smelled and even tasted burnt.

"Good morning,” Soob said, from somewhere behind him. * Doc caught something!™

It looked vaguely like a catfish with three sets of lobed fins and a horizontd tail.

"I hopeyou like sashimi,” Collette added.

Therewas, Jacques redized, nothing combustible [eft within many kilometersto cook with.

The med was woefully inadequate, but too much better than nothing to complain. They ateit sllently,
packed up, forded the lake, and headed west. With no point in hurrying any longer, they tried to move as
efficiently aspossble.

"Anocther day,” Helen said, then asked, camly, “ Arewe going to last another day?'



The ground crunched beneath their boots and staffs as clouds of ash flew up to coat their bodies. They
passed a scorched Kangasaur. Someone | knew? Jacques asked himsdlf, but he didn't have the energy
to examineit closer.

"Think about |asting another five minutes. Then do that again,” Doc whispered.
Jacques' vision focused on the ground ahead of him. Not five minutes, but one more step.

No! He shook himsalf. He could not give up; he was supposed to be their leader. He had to think ahead,
see ahead. Angry with himsdlf, he straightened up and looked around and up. Then he saw the shadow
coming down at them.

"Megabat,” he croaked. “ Overhead."

"Another one, to our right!” Soob pointed. “ Two. Three."

All over the sky, huge black crescents emerged from the haze, gliding downward.
"Appearsthey've just been invited to abarbie,” Soob said.

There was nowhere to hide or take cover, absolutely nowhere. The megabat Jacques saw got lower and
lower, headed directly for them. Too exhausted to run, they huddled together, with Collette, who seemed
strongest, in front. The great beak on its thick neck opened wide and Collette waved her staff at it—a

disparity inforce so incredible that it would have been humorous but for the desperation of their Situation.

Then, with adownbest of itswingsthat sent ash flying up al around them, the monster sailed over them
for the dead kangasaur upstream.

"t's about ten times our combined mass and no resistance,” Helen observed.
Jacquesfound hisvoice. “ Collette, if we can get on that thing..."

Doc and Helen looked a him asif he were crazy, but Soob, the hunter, smiled.
"It'sbusy with the kangasaur,” he said. 1t would hardly notice usif wejump up oniit."
"l can barely lift my arms, let donejump,” Helen said.

Doc reached into his pack for acouple of boost patches. “I don't think any of us are in shape to do much
jumping. But if two of ustake these, well be able to help the otherson.”

"We can rope oursalves together,” Helen suggested. “ Callette, you've done this before. Jacques shouldn't
have another dose, Doc has to monitor us, and Soob, you're stronger than | am. It should be Soob and
Collette, | think."

Everyone murmured an assent. Collette was aready into her kit. “We should put our suits on, too. Hard
to believe now, but it can get cool up there.”

Moving as quickly asthey could, they washed off in theriver. Lack of towelswas no problem—in the
desiccated air, they were dry by the time they climbed back up to the trail. Once in the suits, except for
the long beards on the men, they looked civilized again. Along with that, having their fill of water to drink
and the anticipation of the upcoming adventure raised spirits. Doc administered the drug to Collette and
Soob. Then they dl approached the feeding monster from behind. It had been diligent; the kangasaur was
haf gone.



The megabat shivered dightly as Collette clambered up its stubby tail and onto its hindquarters, but didn't
pause fromits gridy meal. One by one the rest of the party followed, stepping into Soob's handsto be
boosted—essentiadly to be thrown—onto the megabat back. Then there was nothing to do but wait.

Helen and Soob were aready adeep in the soft fur between the megabat's shoulders, safely secured
between Doc and Helen, when it decided it was satiated and took flight. Jacques grabbed the fur and
stuck his head up. Collette was on the beast's neck, ready to try to guideit toward the ocean.

But that proved unnecessary. Riding on a powerful updraft from the fire, the megabat gained a
tremendous dtitude, then headed for the far shoreline on its own. Amazingly, except for the smoke and
haze over the idand, the entire sky seemed devoid of clouds. The land below was a perfect square, the
ocean ahugecircleinsde of it, and theidand atarget in its center. M egabats—Jacques estimated
perhaps as many as a hundred—circled over it, not unlike buzzards over a corpse in adesert, though the
scae was a hundred times larger. On the shoreline, still green and moist, he saw kangasaursin the surf,
fishing like bears with great swipes of their forearms. Then the shore passed beneath him, and soon they
were over avast ocean.

Collette released her hold on the monster's ear, worked her way back, settled beside him, and roped
hersdf to him. They kissed briefly and shefell adeep. Too far out to think about swimming back, they
were going wherever this megabat was going.

* k x %

Two hours out over the ocean, when Collette and Soob revived enough to listen, Helen held forth. She
had rigged acircle of lines on the megabat's back by braiding patches of megabat hair into short ropes
that could be knotted to their lines. With this, everyone felt more secure, though the megabat had hardly
tilted a dl during theflight.

"So | think Doc's cube world ideais correct,” she concluded.
"Onthissde, anyway,” Soob said, “the biogphereisafluid bulge on asquare face.

"Indeed,” Helen responded. “ The ocean and the atmosphere respond to gravity and intersect the cubein
circles. See how the snow line curves up toward the mountain peaks? If there were only four mountains,
the thing would be unbalanced, | think. It works better as a sphere with eight huge mountains the shape
of triangular pyramids, arranged symmetricaly.”

"Why don't the mountains collgpse?’ Soob asked. “My memory isalittle hazy, but | thought planetsthis
sgzewould inevitably assume amore or less spherica form.”

Helen shook her head. “ They should. I can only guess that the mountains are made of something very
strong and lightweight. Made is the operative word. | think thisis a manufactured world."

"But why would anyone do this?’ Collette asked.
"The mountains and the ridges connecting their peaks extend beyond the atmosphere,” Soob observed.

Helen nodded. “All but the last traces. Each face of the cube would be isolated from the other faces, for
things not able to travel through vacuum. It could harbor six separate biomes, but each with the same
insolation and resources.”

"A zo0?" Jacques speculated. “With life forms from different worlds?’

"Y ou wouldn't need a perfect cube for that,” Soob said. “I suspect some esthetic motivation as
well—form and function. It's architecture on a scale we've only begun to think about. I'd like to meet



whoever came up with this"

Everyonefdl slent at that point, gazing a the incredible sight below them. Jacques felt an unjudtified,
giddy relief. Saboteurs, murderers, and firelay behind them. In the dien forests and cliffs ahead of them,
somewhere, wasalink to the civilization they had log. If they could find it. If they could feed themsealves.
If they could avoid being eaten.

Copyright © 2009 G. David Nordley
TO BE CONCLUDED.
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Science Fact: ROCK! BYE-BYE, BABY by Edward M. Lerner
What can we do about the remote but potentialy catastrophic danger of Earth-asteroid collisons? Some
people are beginning to take the question serioudly....

In the early morning of December 14, 1807, something streaked across the sky above Weston,
Connecticut and exploded. At least six rocky fragments reached Earth, the largest (now on display at the
Y de Peabody Museum) weighing twenty-eight pounds. Y de University professors Benjamin Silliman
and James L. Kingdey collected fragments and published a detailed report in the Connecticut Herald.

Upon first learning of theincident, President Jefferson said, “I would more easily believe that two Y ankee
professors would lie than that stoneswould fal from heaven."[1]

Timeschange.
That objectsfal to Earth from the sky is now common knowledge.

Thisis(as| write) the hundredth anniversary year of the Tunguska Event, in which an aeria explosion
(the site did not show an impact crater) from an asteroid or comet flattened and burned forest acrossa
broad expanse of Siberia. Atmospheric disturbances extended to Western Europe, with Londoners able
to read newspapers by the night sky's sudden eerie luminescence.[2] And an asteroid or comet strikeisa
leading explanation for the sudden disappearance of the dinosaurs—the so-caled Cretaceous-Tertiary
extinction event.

Atlantic Magazine recently ran an article, “The Sky IsFaling."[3] That article was headlined with the
provocetive teaser: “The odds that a potentially devastating space rock will hit Earth this century may be
ashigh asonein 10. So why isn't NASA trying harder to prevent catastrophe?”

Is Earth wearing abull's eye? WEll ook at that, relying on more primary sources, and at realistic
approaches toward handling space-rock hazards. We'l also consder obstaclesto preparing—and
motivations beyond fear for developing—a planetary-defense capability.

Fird, let's get some definitions out of the way.

* k% k %

Meteor oids and Aster oids and Comets (Oh, My)
What might smack into Earth?

Many more things than planets (however defined—I won't go there) whiz about the solar system. We call
these sub-planetary objects:

* meteoroids, if boulder-sized or smaler (and meteoritesif they survive reentry and reach the Earth's
surface), or

* asteroids, or,
* comets, if they exhibit acoma (gaseous envelope).

Meteoroids, by definition, aretoo small to endanger many people or any significant area. Only size
digtinguishes agteroids from meteoroids.

Agteroids orbit mostly between Mars and Jupiter, in the too inclusively named Agteroid Belt, a a
distance from the Sun of between about two and four astronomical unitg4]. Of course, if all asteroids



orbited in that belt, thiswould be a short article. And maybe dinosaurswould till rule the Earth.

The threat to Earth comes from Near Earth Objects (NEO). How near? The current standard is
gpproaching within 1.3 AU of the Sun. Stated another way, aNEO is anything that comes within 28
million miles of Earth'sorbit.

Astronomers distinguish severa populations of near-Earth asteroids. Generdly speaking:
* The Aten asteroids orbit within Earth's orbit.

* The Amor agteroids approach from the outside, but do not cross, Earth's orbit.

* The Apollo asteroids have orbits that cross Earth's own orbit.

NEO can be cometsrather than asteroids. Short-period comets originate in the Kuiper Belt, a
disk-shaped region that begins beyond Neptune, about thirty AU from the Sun, and extends (depending
on whose guess you favor) to fifty or fifty-five AU from the Sun. Long-period comets, it is hypothesized,
originate in aspherica region even larger and more remote (and whaose existence remains speculative):
the Oort Cloud.

Ageroids and comets generdly differ in compaosition. Theice line marksthe distance from agtar at which
water can condense asice. For our sun, theicelineisat about 2.7 AU—within the Asteroid Belt. Water
evaporates from objectsthat orbit within theice line, and is driven outward by the solar wind, possibly to
condense in the outer solar system. Other volatile materids (like ammonia and methane) behavein smilar
ways and havetheir ownicelines.

Objects originating in the inner solar system generally consist of rock or metal. Objects originating in the
outer solar system add ices of various kinds. We cal the latter comets. If acomet has an eccentric[5]
orbit that crossestheiceling(s), sunlight startsturning the volatile materiad s to gas. Gases escaping the
object's usualy minuscule gravitationd attraction, and any dust carried away by the gases, are pushed
and shaped by the solar wind to form the comet'stail.

Most space-rock discussions focus on asteroids. Comets certainly can be dangerous, but their long, dow
orbits are much harder to characterize. Known and suspected asteroids with Earth-approaching orbits
far outnumber known and suspected comets with Earth-approaching orbits.

Not al objects represent the same threat. Size isafactor, obvioudy, but it's not the only factor. Speed of
encounter (the net velocity difference between Earth and space rock) matters, naturally. Composition
aso matters. Metdlic objectswill better survive an atmospheric passage than stone. Solid objects survive
better than loosaly-packed rubble piles. And the angle of impact matters. Objects entering the
atmosphere at a shalow angle undergo more friction from entry than rocks entering at a steep angle.

Solar-system objects do not have fixed orbits. True, many objects have stable orbits. They mugt,
because the solar system has an age on the order of 4.5 billion years. The familiar planets have avoided a
plungeinto the Sun or being hurled into the interstellar darkness. Still, forces are constantly at work on
orbiting objects, including the gravitationa perturbations from other orbiting bodies, tidal drag[6], the
propulsive effects of gas eruptions, and light pressure.

When orbits change, things can callide....

* % * %
Expert Opinions
The Agteroid Deflection Research Symposium (ADRS), held October 23-24, 2008, in Arlington, VA,



drew invited attendees from concerned U.S. government agencies:

* the Nationa Aeronautics and Space Administration,

* the Nationa Research Council,

* the National Science Foundation,

* the Air Force,

* the Defense Threat Reduction Agency (part of the Department of Defense)
* the Department of Energy, and

* the Department of Homeland Security.

A smal number of attendees came from academia (especidly from the aerospace department of lowa
State Univergity, organizer of the event), the aerospace industry, and science-oriented media outlets. A
few were science-fiction authorslike me[7]

ADRS was hardly the first symposium on the topic of planetary defense, but it was my first. It appearsto
have been agood place to start. The organizers kept the conference small to facilitate candid
discussion—and succeeded. Most attendees stressed that their presentations and participation reflected
persona opinions and not the official viewpoints of their organizations. For that reason, | have not
attributed information to individua participants.

ADRS provided the origind impetus and much of the source materid for thisarticle.

* * * %

How SeriousIsthe Threat?

The conference opened with an overview of the problem. Congress has tasked NASA to survey the
threat from NEOs. NASA's Near Earth Objects Program maintains a running count of the findings at
neo.jpl.nasa.gov/stats/. New NEOs are found more or less daily; discovery trends suggest the cumulative
number of such objectswill reach 6000 in 2009. The count of large objects, akilometer or more across,
will likely reach 800 during 2009.[8]

A kilometer—besides being anice, round number—is about the size at which arock'simpact would
have globa repercussions. (One kilometer isn't yet dinosaur-killer sized: that impactor, whether an
asteroid or acomet head—a question still in dispute—is estimated at about ten kilometers)) Initid effects
would include fireball, air and ground shock waves, and (with awater impact) tsunami. Dust and debris
would add acid rain, diminished sunlight, and secondary impacts.

How precise are the statistics? That's open to debate.
* The search has used tel escopes neither designed for asteroid hunting nor dedicated to the task.[9]

* An object must be observed severa timesto deriveitsorbit. A “new” discovery may proveto bea
repest sighting of an object whose orbit had not yet been characterized or has shifted. Thelessmassive
an object, dl othersthings being equd, the more likely it isthat the object's orbit will change with time.

* Objectsthissmdl aren't round, being too smal for gravity to have collgpsed them into agenerdly
spherical shape. Glimpses of arock from different sides differ, complicating the recognition, Sizing, and
orbital-determination problems.



* Size estimates often derive from apinpoint of reflected light. A dark rock is harder to spot than alight
rock. Size estimates derive from estimates of both average asteroid albedo—we don't have up-close
data about very many asteroids—and distance. The sizing mode will mistakenly conclude that adark
rock issmdler thanittruly is.

* k k %

Herée'sthe good news: adecreasing rate of discovery for large NEO. This suggests that we've found
most of them.

The not-so-good news: It doesn't take a kilometer-sized rock to do alot of damage. Impact of arock as
“smdl” as 140 meterswould cause aregiona disagter. In 2005, Congress tasked NASA to find 90% of
such medium-sized objects by 2020. Congress did not provide funding for this mandate; NASA's current
forecast showsit missing the deadline by afew years.

The most worrisome NEO are dubbed Potentialy Hazardous Objects (PHO). These arelarge
objects—about 500 feet or greater—whose orbits approach too close to Earth. “Too close’ is defined
asa0.05 AU: about 4.65 million miles. In comparison, the mean Earth-moon distance is about 240
thousand miles.

NASA's NEO Program hasidentified about 1,000 PHO.[10]

Sky surveys probably won't give much warning of potentialy dangerous comets (mostly Kuiper Belt
Objectswith highly eccentric orbits). Until acomet beginsto show asignificant comaor tall—i.e, asit
gets closer to the Sun—it isvery difficult to spot and track. Even short-period comets have orbits of
decades (the famous Halley's Comet has an orbital period of seventy-six years), so modern surveys have
likely characterized very few of them.

The bigger the rock, the rarer, of course. Table 1, adapted from NASA's 2006 Near-Earth Object
Survey and Deflection Study[11] and several ADRS presentations, gives one view (based on avariety of
estimates, uncertainties, and assumptions) of the probabilities. The bigger therock (all othersthings
equd), the more dangerous. Estimates vary, but impact by an object as small as 50 meters might deliver
fiveto nine megatons of energy.

And that darming forecast in Atlantic? Sky surveys do not back it up. Nor doesthe historical record.
Nor, infact, doesthe articleitsdlf. Its only substantiation is an expert's statement citing—uwithout context,
definition, or explanation—"a one-in-10 chance per century of a dangerous space-object strike.” For
some leve of danger, that is certainly true.

* % % %
A Casein Point

When first discovered in 2004, the asteroid now named Apophis 99942 was given a 2.7% probability of
hitting Earth in 2029. Initslongest dimension, Apophisis believed to measure about 220 meters—which,
as Table 1 suggests, would make itsimpact unpleasant. Refined orbita estimates for 2029 now predict
Apophiswon't come any closer than 18,300 miles—from the Earth's center . That is, Apophis might pass
ingde the orbits of the geosynchronous communication satdllites. (Because of the angle of approach, the
satdlitesaren't at risk.)

* * * %

Table 1. Risksof, and from, asteroid/comet encounters.

* * % %

Asfor Apophis return visitin 2036, there remains an estimated 1-in-45,000 chance of a collison with



Earth.

Why date collison risks as probabilities? First, orbit determinations are Satistically derived from NEO
sghtings whose estimates of position and vel ocity unavoidably include ameasure of uncertainty. Second,
orbits can and do change over time, influenced by rarely known details like mass, spin, absorption and
reemission of sunlight, and the gravitationa influence of other asteroids. Even the influences of mgjor
planets areinexact Snce planetary orbits themsaves are known only through estimates. The uncertainty in
Apophis nearest gpproach in 2036 ismillions of miles. The most likely separation that year isa
comfortable 0.32 AU.[14]

* * * %

A Small Success

NASA's rock-tracking prowess recently had its fifteen minutes of fame. On October 6, 2008, the
NASA-funded Catalina Sky Survey identified asmall (few meters across) NEO dubbed 2008 TC 3 and
predicted its atmospheric entry over Sudan the next day. The object did, infact, burn upin the
atmosphere over Sudan exactly as predicted, releasing an estimated one kiloton of energy.[15]

* k k %

When Push Comesto Shove

If an asteroid or comet is headed our way, thereisreally only onething to do: Shoveit into adightly
different orbit. The difficulty, of course, isthat an object large enough to be dangerous carries a ot of
momentum.

Let'scondder the massfirst. Asoneidedlized asteroid, well assume a sphere[16] fifty metersin
diameter, with the dengity of atypica stony meteoroid: about 3.5 grams/cc. This sphere masses about
229 million kilograms (or about 500 million pounds). As asecond example, consider a
150-meter-diameter sphere—barely meeting the size standard for aPHO. Thistime well assume a
composition like an iron meteoroid: 8 gm/cc. This sphere masses about 14.1 billion kilograms (or a bit
over 31 billion pounds).

* * * %

Table 1. Representative collisons.

* * * %

Next, well consider velocity. Meteoroidstypicaly reach Earth with velocities in the range of 10—70
kilometers/second (or about 6—43 miles/second). Earth's atmosphere dows most meteoroids down to
termina velocity, but would hardly affect anything as massive as our example asteroids.

Consder amass M traveling a velocity V. (For smplicity well assume the object isn't spinning. Spin
would contribute angular momentum and rotationa kinetic energy.) Elementary mechanics givesus:

* * * %

Momentum =MV

Kinetic energy = /2 MV2

* k% k %

The squared term in the kinetic-energy formulameansthetota energy goes up rapidly as veocity
increases. Twicethe velocity means four times the kinetic energy. When the asteroid comesto a
halt—stopped in itstracks by the far more massive Earth—that kinetic energy turnsto heat and shock
waves.



Table 2 shows the momentum and kinetic energy involved if our sample asteroids strike with
representative velocities. For comparison, theré'sarow for afully loaded tractor-trailer traveling 65
miles/hour. The vaues for momentum and kinetic energy are shown in scientific notation—millionsand
billions hardly suffice. The kinetic energy of impact is aso shown in equivaent megatons of explosves.

For reference, the largest atomic weapon ever tested had ayield of 50 megatons.

* k k %
When the Sky Really IsFalling

To deflect an imminently dangerous (per Table 2, read: massive and fast gpproaching) asteroid requiresa
large push. Conclusions at ADRS differed on many topics, but on one there was near unanimity: Nuclear
explosives are the technically superior—and in many cases, the only currently practica—defense against
animminent PHO dtrike. Intuitively, that's reasonable. Shifting the orbit of megatons of rock or metal will
take megatons of energy.

In principle, nuclear deflection is sraightforward. A nuclear detonation near (or within) an asteroid
releases aflood of gammarays (very energetic photons) and neutrons. The radiation vaporizes part of the
agteroid; the spewing gases create thrust. The radiation itself also deliversa push.

Alas, we know so little about asteroids, and that ignorance creates uncertainties about the effects of an
explosion. The radiation absorption depends on the elemental composition of the asteroid. The asteroid's
composition a so influences what fraction of neutronsis blocked—absorbed by materia adready boiled
off by the faster-moving photons. A blast might breek an asteroid into pieces still headed our way, many
gtill large enough to be dangerous. Or the fragments might coalesce over time, drawn together by their
mutud gravitationd attraction.

Délivering anuclear device adds complication. The asteroid isafast-moving target. Putting a spacecraft
at precisaly the correct spot and detonating the device at exactly the right instant as the spacecraft speeds
past stretchesthelimits of navigationa practicdity.

Theided detonation pogition isfar from obvious. While ADRS presentations considered optimum
detonation postions for idedlized asteroids (and results varied), red asteroidswon't beided.
Optimization should take into account the target's shape and composition. Anill-timed detonation near an
asymmetric object will waste energy by usdesdy dtering the object's spin.

Split-second timing for aflyby detonation is not the only approach. Another option isarendezvous
mission, whether to take up a position near the object, make alanding, or (with amulti-part payload)
both. On the plus side, arendezvous alows close-up study before making the targeting decision (or
decisions, because the spacecraft might bring multiple devices). On the negative Sde, decelerating to
orbit or land on the PHO expends more fuel and time. Carrying more fuel meansbringing asmaller
payload—hence, al other things equal, less ability to deflect the PHO. If the target is a comet, the coma
is both a barrier to observation and a source of debris potentialy hazardous to the spacecraft. Loitering
near acomet might reduce the odds for mission success.

If aPHO on athreatening trgectory alows us more lead-time (i.e., if we discover the PHO and
characterizeits orbit early enough), the mission congtraints are eased. A smadll orbita change made well
ahead of time may suffice. In this case, the payload might smply be ahigh-energy impact device. Like
bullet-hitting-a-bullet missile defense—and ABM programs deal with aclosing rate of “only” about 8
km/sec—direct impact isatough problem. A near misswith anuke has some effect; anear missby a
kinetic impactor does nothing. Like anuke, any major explosion or impact risks fragmenting the object.

* k k %



Nudge, Nudge

What if aPHO alows us|lots of lead-time? Then more subtle methods may suffice to change the object's
orbit. Even sunlight, given enough time, might do the trick—just paint the object white.[17]

Slightly faster-acting would be a structure that dters the sunlight pressure on the NEO. A huge solar sall,
perhaps configured as a parabolic reflector (to concentrate the sunlight), is one approach. A solar sall
kept between the object and the Sun becomes a solar shade; it reduces the incident light. Such structures
must be huge to have much effect, even over long time spans. Huge here means hundreds of metersin
diameter. The structure will be tricky to deploy and, however thin the materid, massive. And whilethe
science of solar sailsiswell established, solar-sail propulson remains—after severd atempts—an
undemonstrated technology.

One could ingtal a propulsion device on an asteroid. It'sunlikely we could deliver enough fud to
appreciably change an asteroid's orbit, but perhaps fuel could be produced in situ. Or perhaps solar cells
can power an electromagnetic rail gun, using parts of the asteroid itself as reaction mass. Or a
solar-powered laser on a standoff spacecraft could boil off asteroid material.

The gravity tractor isaparticularly elegant concept. Place asmall payload, the tractor, near the PHO.
Gravity drawstractor and asteroid toward each other. Now, dooowly—so as not to overcome the weak
attraction—move the tractor. The asteroid follows. The gravity tractor operates over along period of
time, so low-thrust, solar-powered propulsion is needed.

Thetractor's propulsion could come from asolar sail or ion thrusters powered by an array of solar
cdls[18] Using solar-sail propulsion, thereisonly one position for the gravity tractor: where
light-pressure thrust on the sail balances the gravitationa drag between asteroid and tractor. That
positiond redtriction makesthis sort of gravity tractor asingle point of falure. If anything should go
wrong, we lose our defense against the object that was being towed. A singleion-thruster-propelled
gravity tractor isalso asingle point of faillure. A congtellation of solar-cell-equipped, ion-propelled gravity
tractors, however, would have redundancy if single unitsfailed.

So adramétic intervention or (time permitting) something subtle? On the one hand, non-contact methods
work very dowly. The mechanism must work flawlesdy—or be deployed with sufficient redundancy to
cope with failures—for many years. On the other hand, non-contact methods avoid therisk and
uncertainties of fragmenting the PHO. Given how little we know about specific asteroids and comets, that
isamgor plus.

With so much relevant technology yet to be proven, and so few asteroids and comets yet explored, it's
premature to commit to one or two defensive measures. We cannot yet know in detail how space
objects would respond to nuclear detonations or kinetic impacts, or whether in Situ resources can be
used to change space objects orbitsgradualy.

* % * %
Progress

Enough dwelling on what we don't know. Weve learned agreat ded about asteroids and cometsin the
past few years ago, thanksto:

* NEAR-Shoemaker: rendezvous and landing mission to asteroid Eros.
* Deep Impact: rendezvous and collison with Comet Tempd 1.

* Stardust: sample return mission to Comet Wild 2.



And well learn even more about asteroids and cometsin the next few years.

* Dawn: mission to asteroid Vestaand (now promoted to dwarf planet) Ceres, arriving at the former in
2011 and the latter in 2015.

* Rosetta: orbiter/lander mission to Comet 67P/Churyumov-Gerasmenko, arriving in 2014, after two
agteroid flybys (European Space Agency).

* * % %
Getting TherelsHalf the Fun

All the mitigation options make acommon assumption: that we can deliver asignificant payload to the
PHO. For an object closing on Earth at 70 km/sec, that's no easy task. Almost certainly, chemical
rockets a one won't suffice for missionsto such fast-moving rocks. For reference, the Saturn'V rockets
used in the Apollo program cut off at 11.2 km/sec.

Over time, spacecraft with ion thrusters can build up enormous velocities. In principle, so can solar salls.
The catchiis, time permitting.

Gravitationd dingshots are another way to gain velocity. The Rosettamission, for example, will have
swung around Earth three times before it reachesits destination comet. Exploiting Earth's (or another
body's) gravitationa energy in thisway costs maneuvering time, and requires that some planet bein the
right place a theright time.

* * * %

TheReal World Intrudes

It'sworth remembering: For lead times of years (or perhaps even afew decades), standoff nuclear
devices may offer our only chance of deflecting kilometer-scale objects.

The Outer Space Treaty[19], in force since 1967, prohibits the stationing of nuclear weapons in space or
on any celestid object. Thetreaty has no loophole to permit use againgt aPHO. (One ADRS attendee
argued unpersuasively that deflecting a space object was “propulsion,” not awegpon, and thus does not
comewithin the purview of thetreaty.)

Even moreredtrictive for planetary defense, the treaty expressly forbids “the testing of any type of
weapon” in space. I'm no space lawyer, but kinetic impactors—guided projectiles with closing speeds of
kilometers/second—seem like weaponsto me. If they are to become a part of our planetary defenses, |
would hope we test them before needing one to work.

Could the treaty be amended? Clarified? Surely countries would rather update (or ignore) the treaty than
face amagjor asteroid or comet strike. Whether the Outer Space Treaty should be amended in
anticipation—say, to alow ademongtration test againgt a harmless asteroi d—seems more contentious.

Aswith most international treaties, sgnatories can withdraw upon one year's notice.

Judging from ADRS discussion of planetary-defense policy—and here we debated as citizens, not
technica experts—only the questions are clear. Would countries agree to subcontract Earth's defense to
aparticular space-capable nation(s)? What isto stop a country from acting unilateraly? While an
internationa planetary-defense organization might be preferred by some nations, other countrieswould
be loath to see an internationd organization controlling missiles and nukes. Will the public trust an
internationa entity to maintain control over its nukes, or not to preempt its nukesfor other purposes?If a
NEO intervention isonly partialy successful—the asteroid, or afragment thereof, smacks Country B



ingtead of Country A—who isresponsible? What if adefensive launch fails and spreads radioactive
materias? Groups have taken NASA to court (so far, without success) to stop launches of spacecraft
using radioisotope power generation. Might someone sue an internationa planetary-defense group,
perhapsin the World Court, to prohibit launches of nuclear devices?

Some simulations suggest that several small nuclear detonations would deflect an object better than one
big blast. The organization(s) entrusted with Earth's defense might therefore want to develop or stockpile
miniature nuclear devices. “ suitcase nukes.” The associated proliferation risk isnot inggnificant, and one
terrorigt attack using a stolen suitcase nuke would produce a casuaty count comparableto afairly hefty
agteroid.

Maybe we won't serioudly prepare for an asteroid strike. The basic dataarein Table 1. While fatdities
could be cataclyamic, the expected fatalities in a century—fatdities weighted by the likelihood of an
impact—are quite small. Other chalenges, like diseases and climate change and the current recession,
have more severe expected short-term consequences and are apt to consume mindshare and scarce
threat-mitigation resources. Like not buying insurance againgt a* once-in-a-century” flood risk, skimping
on planetary defense may look prudent—until it doesn't.

If we knew abig rock would hit Earth, our attention would likely increase. We could chose to wait until
we spot such arock and hope the world will then respond wisely—but to wait guarantees well haveto
respond to the emergency from astate of ignorance and unpreparedness.

* * * %

What Now?

Let'sthink proactively. What preparations might we take for planetary defense? At ahigh level, there are
three tasks to undertake:

* Study—and tag with aradio beacon, for more accurate tracking—a few asteroids chosen for their
threat potentid. (If they are of scientific interest, so much the better.) Without detailed knowledge of the
meass, shape, and compasition of an object, any deflection plan will necessarily be subject to mgor
erors.

* Test—on non-threatening asteroi ds—candidate deflection technologies.

* Decide who haswhat planetary-defense authority, and amend the Outer Space Treaty to alow for
planetary defense.

We amost certainly have decades before aNEO endangers us, but most mitigation strategieswill dso
need along time to deploy and operate. It'srisky to ignore the NEO hazard until acollisonis
near-certain.

If you consider planetary defense worthy of investment, what can you do? Option 1. Lobby NASA and
Congress. It may help to point out that PHO-related missonswill also advance the main areas of NASA
focus: technology demongtration and science. Option 2: Convince abillionaire. Wedlthy citizensare
massively underwriting such worthy research projects as the Large Synoptic Survey Telescope Project
(which has many uses, including asteroid surveys) and the Allen Telescope Array (for SETI purposes).

For years, NASA has had afairly stable budget (well below that of its Apollo heyday), and existing
programs have their congtituencies. Synergizing with current NASA initiatives may be more aredigic
god than competing for funds. Crewed spaceflight programs are anong NASA's biggest efforts, and can
contribute.



A near-Earth-asteroid mission isin some ways—notably the fuel payload needed for target rendezvous
and return to Earth—easier than amoon mission. Announcing a NEO destination for the Congtellation
program (NASA's latest human-spaceflight initiative)[20] rather than alunar return misson might spare
the U.S. from an embarrassing space-race lossto China. A mission to Phobos or Deimos, both likely
asteroids captured by Mars, would be easier than amission to Marsitsaf. From abase on either Martian
moon astronauts could prove most of the technology necessary for aMars base. They could dso
teleoperate robot explorerg 21] without contaminating the pre-biotic conditions—or perhaps, even, dien
life—on Marsitsdf.

And trying to be positive, in 2008 Congress tasked NASA to recommend “the optimal approach to
developing a deflection capability.” Now if Congresswould only increase the $4 million NASA spends
annualy on asteroid surveys and deflection studies ... [22]

* % * %
Catch a Falling Star
Asteroids are potential resources, too.

A few near-Earth objects of suitable composition, nudged into safe and convenient orbits, could

revol utionize the economics of spaceflight and space colonization. Water, of course, from comets.
Oxygen from the water. Metasrefined in space using plentiful solar power. Silicon processed in spaceto
build mass quantities of solar cdlls.

Chegper spaceflight and in-gpace resources could a so revol utionize our terrestrial energy infrastructure.
Earth's atmosphere blocks most sunlight but is almost transparent to microwaves. Solar-power satellites
beaming microwaves to antennafarms on the ground will be much more efficient than surface-based
solar-power generation.

To study, reach, and change the orbit of a NEO will take asignificant investment. Perhaps the fortunesto
be made will make amore compelling case for that investment than fear of an unlikely—but devagtating if
it happens—callison. Of course, NEO exploitation, like NEO deflection, raisesissues of trust. Whom do
you trust to aim an asteroid toward Earth?

Fear and greed are great motivators. Here's hoping at least one of them motivates humanity enough to
avoid thedinosaurs fate. n Copyright © 2009 Edward M. Lerner

ToRead Further:
* NASA FAQ page on asteroid and comet impact hazards, impact.arc.nasa.gov/ introfag.cfm
* NASA's Near Earth Object Program, neo.jpl.nasa.gov/

* Minor Planet Center (the clearinghouse of record for asteroids and comets, including their designations
and orbits), www.cfaharvard.eduw/iau/mpc.html

* B612 Foundation (dedicated to “significantly dter the orbit of an asteroid, in a controlled manner, by
2015"), www.b612foundation.org/

* 1¢t IAA Planetary Defense Conference: Protecting Earth from Agteroids, www.
aero.org/conferences/planetarydefense/ index.html

* Lifeboat Foundation (dedicated to “encouraging scientific advancements while heping humanity survive
exigentia risks') Agteroid Shield white paper, lifeboat.com/ ex/asteroid.shiddwhite



* * % %

About the Author:

A physcigt and computer scientist, Edward M. Lerner toiled in the vineyards of high tech for thirty years.
Then, suitably intoxicated, he began writing SF full time. His most recent novelsare Fools' Experiments,
Small Miracles (October), and (with Larry Niven) Destroyer of Worlds (November). Ed's short fiction
and fact articles gppear most frequently in Analog. His website is www.sfwa.org/members/lerner/
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Footnotes:

1: Thisisn't acriticism of Jefferson, who was perhgps the most scientificaly inclined of al American
presidents. He not only chartered the Lewis and Clark expedition, he personally instructed Lewis on the
information to be gathered and trained Lewisin surveying techniques. Long after (1962), while
entertaining forty-nine Nobe Prize winners at the White House, President Kennedy said, “1 think thisis
the mogst extraordinary collection of talent and of human knowledge that has ever been gathered together
at the White House—with the possible exception of when Thomas Jefferson dined done.”

2. “The Tunguska Mystery,” L uca Gasperini, Enrico Bonatti, and Giuseppe Longo, Scientific American,
June 2008. The event may have been more than an air burst. In the article, the authors assert that pieces
of that exploding object survived to reach the ground, and that Lake Cheko was carved by such a
fragment.

3. www.theatl antic.com/doc/200806/asteroids

4: One astronomica unit (AU) = the mean distance between the Earth and the Sun, about 93 million
miles or 150 million kilometers.

5: An orbit's eccentricity expressesits deviation from circularity.

6: Energy dissipated in ocean tides dows the Earth's rotation. To conserve the Earth-moon system's total
angular momentum, the moon's orbita radius grows at about 4 cm/year. Similar effectsdowly dter the
orbits of other planet/moon systems.

7: We SF types attended as members of SIGMA, apro bono group of authors (and the occasional
editor)—many with namesfamiliar to Analog readers—that offers the government our outs de-the-box
perspectives on a spectrum of issues. For more about SIGMA, see the group's website at
www.sigmaforum.org/home.php.

8: Thisisasgood a spot as any to stressthat practicaly every number inthisarticleisan estimate. I'll
mention some mgjor sources of uncertainty as| go, but adisclaimer before every number would get
tedious. Different references (and the same reference at different times) may give different estimates.
L egitimate scientific uncertainties do not detract from the overal message: lots of big rocksin the
neighborhood that could do Earth (and us) harm.

9: Current surveysinvolve narrow fie d-of-view astronomica instruments and mostly visble-light
frequencies. The soon-to-come Panoramic Survey Telescope And Rapid Response System
(Pan-STARRS) survey will take adifferent gpproach. The instrument nearing completion will have a 3o
field of vision (wide for alarge telescope), dlowing full-sky surveys (of the sky visible from the Hawaii
observatory) four times amonth. The instrument will so observein theinfrared band. Dark, faint
objectsthat are difficult to spot by reflected visble-wave ength sunlight are expected to reved themselves
through the contrast between their sun-heated surface and the cold background of space.



10: neo.jpl.nasa.gov/neo/groups.html
11: www.spaceref.com/news/viewpr.html 2pid=22583

12: In atopic rife with assumptions, the prospective fatdities/impact is among the most subjective. The
Tunguska event of 1908 had no known human casuaties—because it happened in aremote part of
Siberia. The areadevadtated by the event islarger than metropolitan Washington or New Y ork. Location
matters.

13: The“Fatdities (in 100 Years)” entriesreflect a Poisson distribution of collison probabilities around
the mean estimated arrivd rate givenin the“Typica Rate (Y ears Between Events)” column.

14: neo.jpl.nasa.gov/apophis/
15: www.planetary.org/blog/article/00001684/.

16: Spheres make for easy caculations. The term often used to describe actua asteroidsis
“potato-shaped.”

17: The Y arkovsky effect describes the force on arotating body from differential emission of thermal
photons. The sunlit side of an asteroid is hotter than the dark side, making the emission of heat—thermal
photons—asymmetric. See en.wikipedia.org/wiki/Y arkovskyeffect.

18: lon thrusters use dectrical fieldsto expel ahigh-speed stream of charged particles, typicaly xenon
ions. lon thrusters produce low accel eration but can maintain thrust for much longer than chemica
rockets. See en.wikipedia.org/wiki/lonthruster

19: Formally known as Treaty on Principles Governing the Activities of Statesin the Exploration and Use
of Outer Space, Including the Moon and Other Celestial Bodies. See

20: www.nasa.gov/miss onpages/cong lation/main/index.html

21: Phobos orbitswithin 10 thousand kilometers of the center of Mars. Light-speed communication delay
between Phobos and a robot on the Martian surface would be negligible. The current Marsrovers are
terrific, but thereis areason—Earth/Mars comm delays—why their explorations are measured in months
per mile. With red-time control, robots could explore much farther and faster.

22: The 1998 disaster movie Armageddon, about an asteroid threatening Earth, had a reported budget
of $140 million. Deep Impact, same year, same subject, had areported budget of $75 million. Our
priorities seem wrong.

[Back to Table of Contents)
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Novdettee AMABIT SAPIENS by Craig Delancey
Taking along view iscommendable, but easier in planning than in foreseeing or obtaining actua results....

A key turned in the heavy lock. The sound echoed in the concrete and stedl of the hall. | lifted my head,
listening, tense like somefragile, frightened animd. Which isexactly what | was.

A great stedl door creaked open. A gust of warm air touched my chest. It felt, for amoment, amost
pleasant. Footsteps clacked across the threshold. The door swung closed, the latch snapped into place
with aclang that ricocheted tightly in my bare cdll, and the freeze of the heat-thieving concrete bit into me

again.

"Ms. Sumaran.” Thiswasanew voice. | could see only adim silhouette of the man through the course
nylon weave of the black bag over my head. He seemed my height, or smaller, with broad shoulders.
American, with avoice of middle age. Or maybe younger.

"Let medown,” | croaked. My chest and shoulders shifted as | spoke, and agonizing pain shot through
my arms. | thought | had grown adjusted to the dull agony, but discovered now rather that my stillness
had merdly rendered me numb. A crushing, consuming ache overwhelmed each muscle with the dightest
movement.

One, two days before—I could not judge how long—I had worked past sunset in thefield office at the
oil well test head. As| waked to my car in the sweltering Argentine night, someone came behind me and
pulled abag over my head. | screamed, tires screeched, and car doors clattered open, and | was
packaged away in avan within seconds. The prick of aneedlein the arm put meto deep. | awoke here,
shivering and naked but for my underwear and bra, surrounded by a cacophony of voices astwo men
dragged me through long hdlls.

They chained my hands behind me at my waist, then ratcheted them up to ahook on anicy stedl pole.
My bare feet just touched the coarse, cold cement floor. | don't care how other people fight over
definitions. anyone who has been hung up like that knowsit istorture. That'swhy they did it, after dl.

Y our tendons and musclesfirst burn fiercely, and you become convinced they are being torn apart from
the shoulders. Then that pain seemsdmogt indgnificant asdl of your muscles sart to twist into burning
knots. Findly, after endless hours, this pain dulls—though it never ends—but the dightest movement,
even aflinch, sendsit roaring back with even gregter force.

They werent criminals then. Kidnappers seeking ransom would not begin with torture. And rapistswould
not have waited.

"What do you want? Let me down."
"No, Ms. Sumaran, not yet. Before we let you down, you're going to answer dl of my questions.”

"Thishurts. It hurtsl” He gave no response. | added, “I haven't done anything. | have nothing to hide. I'll
answer any questions. Just let me down."

"Yourelying.” Meta scraped aong concrete as he pulled a chair out of the corner and to the center of
theroom. It creaked ashe sat in it, too close, carrying ahint of cloying cologne. “Y ou have done
something. Y ou did something to the oil well. Y ou are working with other people.”

A shuffling of paper. He opened afolder, turned pages. “ These other people include Allen Reed.”
| lifted my head. Had they snatched Allen? Were they torturing him too, now?



"l seethat interests you, Ms. Sumaran. We know far more than you think we know. For that reason, |
will know when you arelying. And | will punish you. So if you want thingsto get better, not worse, you
will haveto tell methe truth. Do you understand?'

"es"
"Good. Let's start with your relationship with Allen Reed.”

"Our fathers knew each other,” | whispered. “We both became geologigts. That'sdl."
"And you went to the same private school. The Marrion Schooal.”

"Our fathers both supported it."

"And then you went to the same graduate school. | know these are not coincidences.”

"Harvard isthe best school for geology,” | whispered. | took along pause to get my breath, dowly,
evenly, with the minimum of motion. “No coincidence.”

"So how did you both end up geologists? Who told you to become a geologist?*
"l wanted to be ageologist.”

"I want to be amathematician,” | told my father. He had come on my fourteenth birthday to the Marrion
Schoal, to bring me presents. He offered me abox and an envelope: from my “uncle’ David agold
bracelet, and from my parents, two spring-break plane tickets to Barcelonafor my mom and me.

| put on the gold bracelet and showed it to my father. It was avery heavy chain of irregular, organic
kernels of gold. It sparkled but otherwise seemed like something you might discover lying on aforest
floor.

"Youlikeit?" my father asked.
"I loveit. Thank uncle David for me!"
"Hell be very pleased.”

We settled in one of the libraries, pulling two seets close to the crackling fireplace. We were alone among
thelong oak shelves stuffed with worn books.

| had come to Marrion, a private boarding school, when | turned eight. | cried when | went and Mom
and Dad cried, but they said this was the best school in the world for people with my specid talents. |
didn't know what my specid talents were, but al the teachers at Marrion School acted asif | had one
and they knew what it was, so | didn't much worry about it.

My father now leaned back.

"Math, honey?'

"Yep.

"I'm impressed. And proud. | still don't know what | want to do."
| laughed at him. | bet it wastrue.

"What about biology?’ he asked. “You said biology last time | visited you.”



"Biology, too, but | like math more. Everything is math—I mean, you need math to describe anything, to
do ascience of it. Right? Wdll, | can do math and biology, right? Or be of useto biologists.”

Hefurrowed his brow in thought.

Allen came into the room then. Allen aso sudied and boarded at Marrion, sameyear asme. Allen's
father had named him after my father, as everyone knew. Our dads were redly tight friends. Sometimes|
teased Allen because his dad was gay, but mostly we were close even if we didn't hang much. Allen was
thin and kept his hair long enough to hide his eyes and seemed adways alittle embarrassed about
something.

"Hey Uncle Allen,” he said. He pushed the door closed carefully, moving dowly, methodicdly. “Hey,
Lyta” My nameisHippolyta, but | ingsted upon Lyta

"| asked Allentojoin us,” my father said softly. Then he caled to Allen, “What do you want to be when
you grow up?'

"A pdeontologig.”
"Conggtency! You said that last time | asked.”
Allen nodded. He dragged one of the heavy armchairs over.

"How arethingsin New York? Allen asked. He sat squarely down and crossed his hands formally on
hislap asif unsure of where e seto put them.

Wetaked about family and friends awhile. Then my father said, “I want to ask the two of you for a
favor."

"Sure,” Allen said. | nodded. But | felt afraid. My father seemed worried, suddenly. He frowned, and his
eyestook on asad look. It was confusing.

"Last time| visited, you remember how you both told me you wanted to do something about ... some of
the problemsin the world?'

"Of course” | said. | blushed alittle. We must have sounded like such kids. Who didn't want to make the
world abetter place? All people planned their life around that—that went without saying. Right?

"We—Allen's parents and Lytals mother and |—we believe we know of away that both of you can help.
But you'll need to do two things. Y ou'll need to study geology. We have found atutor, avery good
geologist willing to come here saverd timesaweek to tutor you two. And you would need to tell
everyone that you are studying geology because you want to study geology. That it was your ideato have
thetutor.”

Wewere silent along time. The fire popped. | looked at Allen, but he stared at the flames. Always
serious.

"Why, Dad?’ | whispered findly. “ That'sweird.”

Helooked redlly pained. It shocked meto seethat he even looked about to cry. “It will take along time
to explain. And | will explain, | promise. What | can tell you now isthat if you are good at it, you would
have a chance to do something extraordinary, something to redly ... force changes that would make the
world abetter place. But it would be best if first you just try thisfor awhile. If you dont likeit, if you are
not good &t it, we can stop the sessons. How would that be?!



The fire popped again. Allen nodded. “Of course. But for meitisnot ... much to ask. Paleontology,
geology. Mostly the same. Many of the great paleontologists were geologists.” He looked & me. The
inference was obvious: of me more was being asked.

"Thisisweird,” | repested. But | trusted my father. He had never lied to me. He had never spoken a
word that he had not weighed. “But I'll try it. Geology sounds fun.”

* k x %

"Geology isboring. It'sjust hard, boring facts,” the American said. “Likerocks. Y e, explain thisto me.
What do Irag, Saudi Arabia, Indonesia, the North Pole and North Seg, the Gulf of Mexico, Nigeria,
Canadastar fidds, Texas havein common?’

He poked me with acold metd rod. | didn't expect that, | didn't know he had such arod, and | gasped
involuntarily in surprise, causing pain to shoot through my limbsas| jerked away.

"What do these places have in common?’ he repested.
"Accelerated biodegradation. Every geologist knowsthat.”
"Yes. And thisisasuspicioudy interesting fact. Why, why isthere accelerated biodegradation?”

"The new strains of hydrogenes, of hydrogen-generating bacteria, have spread there. They are edting the
oil quickly."

"That isnot my question.” He prodded me again. | gritted my teeth in anger. | suddenly wanted to scream
a him, totel him | would kill him or that my Uncle David would break his neck or that my father would
turn the world upside down until he found me and then we would expose them dl.

"That isnot my question,” he repegted. “My question is, why? Why dl of them, nearly smultaneoudy?"
"No one knows."

Thistime he hit me. Hard, in the thigh. The whipping motion of the rod sent sharp, bitter pain through my
legs

"No oneknowd!” | shouted. “The oil fidds must be connected!”

"Perhaps, perhaps.” He jabbed the chill end of therod against my ribs. “ But the oil-eating bugs could
never travel that fast. Around the world nearly smultaneoudy? No. Y ou will tell me. How?"

"Chrigt, I'm ageologist and even | don't know."
He hit me acrossthe thigh again.
"Oh,” | cried patheticdly, starting to weep.

The chair scraped. Herose and his steps circled behind me. The hairs on the back of my neck pricked.
He pulled the hood off with asnap. | started in surprise, then blinked at the lights. Tearswelled asthe
freezing, dry air hit my eyes. | saw my cdll, findly. It was clean, perfectly cubic, with agreen stedl door.
Glaring diode lights were arranged in aring near the concrete celling and amed a me. Theair on my face
was shockingly cold. It reeked of urine. My urine.

Before me stood not only achair but aso asmal table on which alaptop sat, turned so that | could see
the screen. A grainy, low-pixel movie of me played onit: | crouched in the field station, connecting a
amal ten-liter duminum barrdl to a high-pressure water line feeding the test drill.



| visudized the room, to picture where the camerahad sat. On ashelf of equipment, | decided. | could
have looked right at the camerathere on the shelf and not have noticed it, or if | had noticed it | would
have assumed it was some surplus hardware and surely not on, surely not transmitting.

"We havefootage of you doing it.” He whispered. “Look at that. Look."

* * % %

"Look at that,” my father said. “Look."

It was my fifteenth birthday, and my father took meto asmal bistro in Manhattan that served Tuscan
food. | ordered tortellini and after the waiter left, menusin hand, my father pointed out the windows.

"There. Do you seethat guy?'

Acrossthe street aheavy man in awrinkled pinstriped suit stood alittle to the | eft of the entrance of a
shining glassfinancid building, smoking acigarette.

"Yes"
"Why do you think he smokes? Why doesn't he quit?’
| shrugged. “He doesn't redly believe that itll kill him."

"Oh, come now. That building houses derivative traders. That man's probably a quant jock there. A
mathematician. No, he understands gtatistics.”

"But he doesn't keep it in mind. He doesn't worry about it."

"Good.” My father rapped the marble-topped table with his knuckles, punctuating his approvd. “Now
we're getting closer to the truth of the matter. But why? Why doesn't he worry about it?"

"It'sinconvenient to do s0?"

My father shook his head. “Okay. Try this. A thought experiment. Imagine | walked over there and
handed him arevolver, and convinced him that Russian roul ette was as pleasurable as smoking. Would

heplay?”

| looked back at the man. He eyed the traffic and scuffed hisfeet self-conscioudy as he dragged hard on
hiscigarette.

"No,” | said. “Of course not.”

"Hewould fear the roul ette?"

"es"

"What's the difference? The odds are the same. Or we could make them the same.”
"Thetime"

"The time. To that man, the future is an abstraction. He can't bring himsdlf to care about it because deep
down, in hisgut, in thelimbic core of hisbrain, it'snot red to him. What happensin the futureistoo far
away to matter. Economists even have aname for this phenomenon: exponentid discounting.”

| looked back a my father. He was staring a me intensaly. He leaned forward dightly, and his voice



dropped.

"That's the difference between us and them.” He waved his hand at al the passing traffic, at dl of
Manhattan, to make it clear that ‘them’ referred to everyone out there. “To usthefutureisared place. A
real world. We care about it."

| took these wordsto refer to our family—to mean, you and | are especialy thoughtful folks. | cultivated
abit of ignorancein this. For awhile.

"Y ou think we're better people?’ | asked, with teenage pique.

"Oh, no. Not better. Not kinder, not smarter, not more selfless, not more empathetic. Nothing like that.
Nothing so noble. Just this: we care about the future—what they would cal the distant future. And they
don't care about it. They can't.” Heleaned back. “ And so, what we see as a clear and immediate danger,
like playing Russian roulette, they see as agossamer shadow of athrest, like smoke."

Across the street, the man threw his butt on the ground, stepped on it, and went back through the glass
doors. My father snorted, “Of course he'sa polluter, too. The futureis also a place where his garbage
will disappear.”

"What isthat garbage you're putting in there?"

The video played of me attaching the cables, again and again. With my arms hoisted behind me, | could
not turn to look at my tormenter. My own shoulderswerein the way. | turned my head thelittle | could.

"What?'
The stick dammed across my lower back. Crystal sheets of sharp pain broke through me.
"Oh, god, don't do that,” | wept. “Please. Please.”

He came up close behind me. | smelled his heavy cologne and felt his body heet and the warmth of his
breath on my shoulder ashe said, “Y ou instructed your crew to pump cool water into the test well for
two days. Thenthis."

"| wastesting for potentia infection. Everyoneistesting now. Before this, we were pumping down boiling
water.” | swallowed. “The water we useto drive the tarry oil out—that would kill any bacteriain the
area.... You havetoinject cold water. That—" | pushed my face toward the screen, trying to point with
my chin. “ That's aformulameant to feed hydrogen-generating bacteria. To increase thelocal population,
o we can testit.”

There was along pause in which | waited for the stick to hit me. Nothing happened. | heard afaint,
distant buzzing. | realized, suddenly, that the man was listening to another voice. Over an earpiece or
headset.

Findly, he said, “No one e se uses such a procedure.”

"It'smy own,” | said in arush. “My own. No one has been able to test for the bacteria before. Asyou
said, it seemed to come out of nowhere. | had atheory that maybe the usua test procedureskilled the
bacteriain the area of the drill. So when we tested we missed the infection—the samples came up serile
because we sterilized them. Maybe the bacteriawasn't new—we had just failed to test correctly before.”

Another long pause. | watched the looping video of me: | attach theline. | check it. Attach theline.



Check it. Attach theline. Check it....

Two hands came forward quickly, into my view. Tan skin, rough-edged nails, short fingers. And, ina
flash: the smdll finger on the right hand ended at the second joint. Thetip of it wasmissing. But | saw this
only for amoment, fast enough that | could not be certain, as the hands pulled the black bag over my
head.

"Yourelying again,” he sad.
And then he shouted out, “Bring the board!"

* * * %

"Should | bring my board?’
My uncle hesitated. “If you like."

| pulled my surfboard out of the sand and started down the beach. Tall waves broke on the Bga coast,
and asharp, warm wind pelted us with fine golden sand. My uncle took off his shoes, stuffed his socksin
them, and tossed them back toward the beach house. Then he jogged to catch up.

Uncle David wastall and had hard arms and moved like a cat. When he used to visit me at the Marrion
home, | had loved it that other studentslooked at him sideways, dightly frightened. But | wasn't scared of
him: hewas Uncle David.

But that wasthen. Now | was a college student, out on my own, trying to enjoy abreak. | had split the
weeklong rental of the beach house with Steve, anice boy from the math department. Steve stood where
the surf just touched hisfeet. He watched us walk away, holding his own surfboard but frowning

thoughtfully.

"He doesn't understand,” | said petulantly, making it clear to my unclethat | blamed him for the discord.
“Y ou know, other college kids don't have their uncles arrive for a private meeting during their spring
bresk."

"Y ou are not other college kids."
| hissed disgpprova through my teeth.

"When | wasyour age,” he said, pointing down the beach, “there was alot more sand. The seawater rise
has stolen much of the beach. Looks like Floridanow."

"It get worse,” | told him.

He nodded. We trudged through the hot sand awhile longer before he said, “Y ou will graduate cum
laude, | understand. That's an accomplishment for Stanford, and for adouble major.”

"Everybody getsan A a Stanford.”

"Not in math and geology.."

"Evenin math and geology."

He smiled. “Y ou're sdlf-deprecating like your father. He could never take a compliment.”

"I'm more like my mother.”



"Y ou have Janet's painfully acute sense of fair play. That | grant.” Helooked over his shoulder with a
smirk. “And she would approve of asengtive-looking kid like that Steve there.... But someday you'll
agree with methat you're more like your father."

Helooked around. Wewereadone. “Lef'sst.”

| planted my board and we sat side by side, staring at the waves breaking on the sand. The sdlt seaair
amel was gill new and fresh to me. | twisted my heavy gold bracelet around my wrist, waiting.

"You dill havethat.” He smiled.

| nodded. “Why are you here, Uncle?!

"l wish | could say it was only to seeyou.”
"But your virtueis honesty.”

Helaughed.

"I'm heading to the VValey for some business.”
"Businessfor my father?'

"I don't do any other kind. But | came here because | wanted to see you aone, without others knowing. |
can be seen at Stanford.”

"Why?
"Let'ssay, | want you to tell me about the oil ecosystem.”
mWhat?"

He brushed sand off his pants. “Humor me amoment.”

| stared into his eyes, trying to understand why he would ask me something so odd, trying to judgeif he
wasjoking in someway.

| had cometo redlize, after | left the strangely sheltered world of the Marrion School and was studying at
Stanford, that this uncle of mine was an enigma. | had Googled him many times and found that he had
long ago been afamous activist and even once apoet. But in the last twenty years, he had evaporated:
there was not areference to him that didn't reach back in time. There were dead stay-at-home moms
with a more dynamic web presence. | had no ideawhat he did, no ideawhy he flew about in suits
looking ominous, no ideawhy | called him uncle.

"Humor me,” he repeeted. “ Tell me about these methosomething bacteria and the hydrowhatevers.”

| grabbed ahandful of sand and threw it on my feet. “ There isawhole ecosystemn of microorganisms
deep underground. In the oil deposits. Many different kinds of bacteria, which live on ail or on other
organismsthat liveon ail.”

"And they ruinit?'

| shrugged. “ That's how an oil company would put it. The bacteriatend to make the oil more dense and
viscous, less suitable for extracting and refining.”



"And there are two kinds of bacteria"

"Many kinds. But two important groups. The methanogenics eat oil and excrete methane. The most
successful of these are hydrogenotrophics. They eat oil but they aso use hydrogen to make methane.
This hydrogen comes from bacteria that eat the oil and excrete hydrogen—hydrogenes or
hydrogen-generating bacteria.”

Uncle David reached into his coat pocket and pulled out along duminum cylinder. It shined in the
sunlight, announcing clearly avery high-tech manufacturing. Only the thinnest line near one end reveded
the presence of akind of cap.

"Suppose,” my uncle said, “that this cylinder contained severd strains of bacteriophages, of virusesthat
attack specific bacteria—extremely virulent—that would kill the methanogenic bacteria, including the
hydrogenotrophic methanogenes. Suppose someone injected it into an oil well. What would happen?’

| shook my head. “I'm not sure. If it really worked, and if it could survive down there, then you would
sgnificantly reduce the methane generation. Sow the biodegradation of the oil. But the oil companiesare
trying that. No one has succeeded.”

"They have not succeeded.” He pulled another cylinder out of hisjacket. “ Suppose instead that this
cylinder contained anew strain of hydrogen-generating bacteria. Very aggressive, very successful at
egting dl different qudities of oil. What would happen if you inserted thisinto the same well after?”

The cylinder flashed, blinding, as heturned it over. | reached out and took both cylinders, onein each
fist. They were warm from resting by his heart. They fet dmost like something alive. And they were light:
empty. Only herefor illugtrative purposes. Or here because he came to see me before, not after, he made
his more important stops on the West coast.

"If you injected this after you killed the methanogens? Wiped out the competition?”
He nodded.

"And if this stuff were resistant to the bacteriophages you put in earlier?"
"Assuming it were completely resstant to those bacteriophages.”

"They'd eat the ail. Quickly. Turnit to dudge.”

N

"And excrete hydrogren. A lot of hydrogen.”

"Which could be tapped.”

"Y es. But this has been discussed, and the oil companies and the governments of the world have made it
clear they condder the gpproach impractical, and they would never alow such athing. It'stoo
dangerous.”

"M ore dangerous than burning the oil ?*
| shook my head. “No. Probably not.”

"The problem,” my uncle said, “isthat they don't see how to make as much money off it. They are
invested in their gasolineinfrastructure. Their profits—I| mean, their short-term profits—are larger if they
don't haveto build anew hydrogen infrastructure.”



| nodded. “ Sure. That's probably the real reason they've resisted experimenting with such approaches. It
just doesn't make good sense for next quarter's profits. Never will."

"What, then, if someone ese put both of these srainsinto the wells?"

"The oil economy would crash and we'd have to make a blitz switch to a hydrogen economy. It would
cause terrible immediate economic turmoil "

"And what will waiting do? What will inaction cause?'

| had to grant the point. “Worse turmoil—the same eventua collgpse of the oil economy but with greetly
worse globa warming. But farther in the future. Twenty, thirty yearsout.”

He nodded. “ So, if we don't discount future costsradically, then this” he pointed at the cylinders, “would
be the best course of action.”

"No, apeaceful, gradua switch to dternatives would be the best course of action.”
He sighed impatiently. “ Don't waste our time. That is not going to happen.”

"Youtdk asif thiswas something other than academic.” 1'd done an internship with an oil conglomerate,
at my father'srequest. | knew how these things worked. “But it can't happen. How would this someone
ever get close? And maybe you could get it in onewell, but you'd never get it into al the mgjor reserves.”

"Agreed. One person could not. Y ou'd need someone inside of each mgjor ail project in theworld. And
these people would have to put the bacteriaand virusesinto many different wells smultaneoudy.”

| looked & him, unwilling to follow the stepsto their conclusion. “ Enough riddles. What are you saying?”'

"I'm asking you to go to Harvard for the geology Ph.D. I'm asking you to get afield research position in
South Americawith amgjor oil company.”

Thewind gusted and | squinted against the sand that blew against my face. And then it dawned on me.

"Even the Spanish,” | whispered. “ Even the Spanish classes—the paid tripsto Argenting, my time asan
exchange student, even that was planned.”

He pressed hislipstogether. After along moment, he said, “I ... | hope you il believe those were
vauablethingsfor you to have done. The summersin Argentina. Y ou wouldn't change that, would you?"'

The truth was those summers had been the most painful part of my youth. | had never seen red poverty
before, never hidden from crime, never eaten amed with afamily whilein the distance police Srens
screamed the congtant death cry of a shantytown. The sun had been shrouded for months as thousands
of squatting arsonists burned the last of the rainforest away, its cremation smoke rising up to clot the sky;
and below those black clouds, fumes choked the long boulevards as aflood of cars and motorcycles
belched oily blue smog. The hopel essness of it had overwhelmed me. There was no order, no planning,
no vision for the future. And | aone seemed to recognize that we were trapped in anakedly desperate,
al-consuming now—in which everything was burned, devoured as quickly and asviolently as

possi ble—and after which we were obvioudy going to choke and Sarve.

"Thisisnt normd,” | whispered. “ Everything planned likethis. It's not norma."

"| admit that we are planners, your father and |. But so are you.” He reached over and took the cylinders
from me and dipped them into his coat, their brilliance disappearing within his dark pocket.



| stood. “Thisiscrazy. Look at other people, they'd never put up with this, they'd get on with their lives
and say the hdll with this. | see how other peoplelive. We're like a—a cult or something. Y ou, my dad
and mom, your friends—asking people to keep secrets, to plan, to change their whole lives. Half our kids
going to that secretive little school together, the other haf spirited away to other private schools. That's
not normal. | know that now, I've seen how other peoplelive. How can you ask this of me? How, after
I've seen how other peoplelive?!

"Because you see how other peoplelive.”

That was part of the air of danger, part of the fierceness of Uncle David. Histhreat was not just thet, at
an age near fifty, he ftill looked like alithe killer and cast a cold eye on everyone who passed him. It was
also that hiswords could surprise like ablow. They were often painful, sharp, too correct, too true.

| ran my handsthrough my hair.

"Butwhy?"

"Y ou know why. To savetheworld."

"That's not enough. Forcing a hydrogen economy.”

"No, it'd take alot more than that. Hundreds of people, doing hundreds of different things, for hundreds
of years."

"If there were such a conspiracy, you wouldn't tell me."
"If I didn't tel you, you wouldn't help. Y ou'll keep the secret because you'll see that you should.”

"Thisiscrazy,” | repeated. “How can you ask this of me? Other people would tell me I'm crazy if they
knew thethings| did just because you ask."

"Lyta, you're not like other people.”
"Why do you dways say that?'
He stood. “Becauseit'strue.”

"All my lifeyou've said that. My dad too. That'swhy | went to the Marrion School, they told me. But I'm
not specid. I'm not smarter than other kids. Not faster. Not more creative. There's nothing specia about
me. Y ou think I'm being humble about Stanford, but I'm not. Everyone getsan A, but you can tell who
the smart ones are, and I'm not one of them. Why say I'm different?"

| stood too. Hetook my handsin his. My fingers disappeared in the folds of hisrough pams.
“Hippolyta.” It was one of the rare times he called me by my full name. “Do you redly want to know?
Right now?"

| didn't answer. | told myself the question wasrhetorical. | knew it wasn't.

| pulled away, grabbed my surfboard, and stormed off down the beach, to the thin comfort of following
Steve from the math department as the waves swept him out into the surf.

* * % %

The door swept open again. Two other men camein, then athird. | could hear something big but light
banging awkwardly first on the doorframe, then against the door and the floor. They spoke in hushed
VOiCes.



"Over there"
"Likethis?'
"Right. But grab that.”

"Where should | put this?” someone asked in avoice that reveded obvious strain. | heard water doshing
insomekind of barrdl.

"There"

Footsteps circled behind me. Someone jerked my arms up and | screamed. The pain wasimpossible. |
was certain my shoulders both didocated. But then my handsfell to my waist. They had lifted my chain
off the spike.

"What's happening?’ | asked, asthe white blaze of pain subsided. Self-loathing coursed through me
when | heard the fearful pleading of my tone. No one answered.

Each of my armswas seized. Keys jangled, and my chainswere unlocked and fell away. They put their
hands under my armpits and hauled me across the room, too quickly for meto try to walk, so that the
soft tops of my feet dragged aong the cold concrete. They turned me over, pushed me down onto
something hard—awood board. Velcro hissed. My arms were pressed down and wide straps were
Velcroed closed over my wrists, then my ankles.

"Wheat are you doing?'
My feet tilted up inthe air. They had strapped meto aboard, | realized.
"What are you—"

Water poured onto my face. For asecond | thought the spray was meant to shock me. But it continued.
Water filled my open mouth. | bit down, but the black bag over my head caught in my teeth. Water ran
into my nose and filled my sinuses, burning. | choked, gasped, but could not find away to breath. A
horrible, wracking gag clawed at the tops of my lungs and bruised my throat. | was drowning, | was
being destroyed by the water. | would have to breathe, | had to breathe, | had to breathe, | had to—

The water stopped. | coughed bitterly. Then my harsh, explosive inhale scraped at my throat and lungs.
"Youwill tell me now everything.” The man again.

"Wha—" | choked. “What do you—" The water fell into the sentence, into my open mouth, into my
gasping for breath.

It wasimpossible. | was going to die now. Not even die. | was dead aready: there was nothing |eft of me
but the burning, the pain in my throat and lungs and stomach and nose. | was lost—all of methat was
human was |ost—and only aspind, mindless, uncontrollable terror remained, awill without future that

gasped for air, grasped to escape drowning.
The water stopped again.
| coughed and vomited water. It fell back into my nose, tasting of hot bile, and | had to vomit it again.

"Everything,” | managed to croak, to cling to the life my body demanded that | seize. “I'll do anything you
tell meto."

* * * %



"l did everything Uncle David told meto do. | followed the protocols perfectly.”

| sat on the edge of the bed in my father's hotel room, ageneric suitein amid-list hotel in Buenos Aires.
It reeked of smoke; people still smoked in hotels here. He stood by the window, shoulder pushing aside
dingy yellow drapes, and looked out at the night lights of the city.

"| took the starter cultures,” | continued. “ And tried to breed a viable vector population, but neither
would take."

He nodded. “We knew you would do everything perfectly. That's why you were scheduled to perform
the last injection. The seeds must have been contaminated.”

"But why did you start the other injections? And weeks early! Now theré's panic at the office. Everyone
knows something is happening. The whole world knows. Hydrogen blooming through desert sandd™

"There were difficulties a the other Sites. We had to act or it would have been too late.” He turned away
from thewindow. “I'm sorry, Lyta Well pull you out now. Tonight."

"Noway inhel,” I told him. | stood up. “Noway in hell.”

He looked exhausted. He was jet-lagged, but aso clearly overwhemed with worry. Hisred eyes made
me suspect that he had been weeping before | arrived. He locked his bloodshot gaze on me now.

"It's not safe. Even David agrees. We need to—"
"Fourteen years."

"l...” But he could not finish his sentence. His handsfell a his sides, hopeesdy. His gaze turned to
recognition, his expression to sorrow.

"Fourteen years,” | repeated. “ Since you asked me to start this mad project. College, graduate school,
summers here, aworthless job with men | hate, years climbing the ladder to become lead research
scientist. No lovers, no friends. | was here, working, the night my mother died. Fourteen years. For this.”

"I know, Lyta,” hewhispered, barely audible. “I know. I'm sorry.” He hesitated. “Y our mother never
doubted—I mean, she dways knew how much you loved her."

"Why did | doit?’ | asked him.

| knew what hewould say. Tonight | wanted him to say it.
"Because you're specid.”

"Why am | specid?'

He sighed and sat on the edge of the bed. Our situations were reversed now. | went to the window and
waited, holding my purse asif about to leave, while he kneaded his hands together between his knees,
twiging themintofids.

"Why am | specid?’ | asked again.
"l ...youruncleand ]l ... we ... we were—we are...” Helooked up at me. “GMOs."

| thought about that aminute. “Y ou mean gene-manipulated? Like those kids whose parents paid to
make them blue-eyed and blond?"



He grunted. “I never thought of it as something so ... mundane. | should have redlized that it would be
less of ashock—maybe no shock—to you. But yes. Likethosekids."

"But you're—that was years ago. They didn't have reliable technology before your birth, did they?”
"It was done secretly. By William Marrion.”

"Oh my god. The founder of the orphanage. The man who raised you al.”

He nodded.

"All of you are...? All the kids of the orphanage?’

He nodded again.

"Andwhat...?'

Heamiled a me sadly. “Yes, ‘what'? That's the question. We're not dl blue-eyed. Were not al blond.
What was done? Just this: we were made to care more. About the future.”

"To caremore? That's absurd."

"No. No, it'snot. It's basic neuropsychology. Jack has explained it to me many times. Y ou can teach a
dog to see the consequences of its actions afew minutes out, perhaps an hour out. Chew the chair and if
the master seesyou, you'll be punished. But you can't teach adog to care about aday away. Y ou can't
teach adog to plan for next week. Why? Because the advanced portion of adog'sfrontal lobeisathin
wafer compared to ours.”

He pressed arigid index finger againgt hisforehead. “ Thisiswhere the mamma brain representsthe
future, and aso whereit enables usto care about the future. And this ability isameatter of degree, not of
kind. And we were ... designed to care far more about the future.”

| shook my head in wonder. “Who e se?'

"All the orphans of the former Marrion Home, the people you know as your aunts and uncles. And their
children.”

"Uncle Reed and Aunt Trend and Aunt Joy and Aunt Marr and...?"
"Yes. All of them. Eighty-eight in thefirst generation.”

"And mom?'

"Including your mother."

"And me?'

"The genetic traits are dominant.”

| turned and looked out the window again. “ So everyone out there...?"

"To them, tomorrow isreal. Next year isavagueimage. And five years away isasunred, as unmoving
asafarytde”

He watched mefor amoment, as | gazed at the city buildings and wondered about the futures behind
each lit window.



"You know it'strue,” hesaid. “1 have stood where you stand now, while Marrion told me this by
recording. It seemed incredible, but | knew it wastrue, and | realized then that 1'd dways known it was
true. That becomes clear now, doesn't it?"

"Yes” | admitted. My handswere shaking. | felt distant, asif | werewatching mysdlf from another time
and place. These reve ations weighed too much, stood too tall, for me to grasp them. My voice seemed
to comeof itsown will.

"And s0,” | asked softly, “you think you're supermen? And you can just try to run the world, take things
over, in order to make it asyou seefit?'

"Oh, no, Lyta. No. We arejust the only people who care enough about the future to try to saveit. That's
al. Werrethe only peoplewho care.”

Weweresdlent along time. Then | said, “It may make things much worse, you know. All the cities might
go dark, the planes grounded, the cars hegped up in junkyards. Chaos could follow."

"Chaosis guaranteed, now or later. The question iswhich will beworse. It'samatter of comparing
calculated risks"

"Caculated risks,” | hissed bitterly. He shrugged. | stared a him along time before | said, “I'm going to
finishit"

My father shook his head. “Please, hon. They'll watch the well heads now. They'll watch you. A
gringa.”

"No. They'll turn to meto help protect them. They have no one else. They'll ask meto test the wells. It
be even better cover than before.” | held out my hand. “I'm going to finish it. | can inject during the tests.
Givethemto me"

Helooked at my outstretched palm.
"Dad, you would not have come without them. | know this. Give them to me.”

Hedid not move for such along timethat | started to fed sure he would say no—that he would take my
arm then and direct me out the door, to acar, to the airport, amost carry melike he did when | wasa
little girl. But then he reached very dowly into his breast pocket, and pulled out two shining cylinders. He
laid them on my hand, one at atime. They clinked softly against my bracelet. | closed my fingers around
thewarm metd.

"I wish | waslikethem,” he whispered. “Like dl the others. | wish | didn't care about the future. | wish |
didn't care about the world. | wish | only cared about you."

| put the cylindersinmy purse. “Sodo|."

* k% k %

"I don't care!” Thiswasanew voice. Out inthe hall. Not loud but penetrating. Also American, and older,
perhaps sixties. “ Y ou've broken dl the rules here.”

Thekey turned in the lock. | listened to the footsteps of two men enter the room.

After the confessions| was given awet towel and adry towe, and alowed to clean mysdf doneinthe
room, aslly pretense of privacy sncel knew they watched me. An orange jumpsuit lay limp by the door
and | dressed in that. | had to roll the deeves and legs of it, but was glad for the thin addition of warmth it



yielded.

A lot of time passed. Three meals were dipped through a pand at the bottom of the door, and then later
taken away.

Finaly, two men in masks came with two additiona chairs and another table. They chained meto the
metd chair with my back to the door, hooded me again, and left me to wait. Until now.

Two chairs scraped, they sat, and the chairs scraped again as they scooted up to the table.

"Ms. Hippolyta Sumaran,” the one | knew, the torturer, the younger man, started. Though | did not
believe hewould strike me again, | felt the shiver of fear to have them behind me, addressing me, whilel
sat there helpless. “With meisan important colleague. Y ou will tell him what you told me.”

"Yes” | said. My voice was awhisper.
"How did the oil plague get into the Argentine reserves?’

"I put it there.” 1 wasruined. Not because of fear of the waterboarding. The waterboard did not even
seem o fearful now. But because | knew, clearly and without doubt, that | would break again if they put
me on it. That knowledge, not the torture itself, crushed meinto docility.

"How?"
"Through the test well. Where we do experiments.”

"And how did it get into the other reserves? In other countries?’

"Other people. Likeme."

"A conspiracy?’ the other voice, the older man asked.

"es"

"Including Allen Reed,” the younger interjected.

"es"

Papers shuffled. The older man said, “you went to school with Allen Reed.”

"Yes. At the Marrion Schoal."

"The dite private school 7'

"es"

"And when were you recruited into this conspiracy?'

"At the Marrion School."

"At the school ? Together?” A tone of incredulity seeped into the older man'svoice,
"es"

"Y ou both were told to become geologists?!



"Wes"
More shuffling of papers. “How old were you?'

"Fourteen.”

Thismuch | had confessed, but no more. | had not told him what we were.
Therewas along pause. Findly the older one sighed heavily.

"Do you redlize, Ms. Sumaran—do you redlize how absurd that is?"
"Sir...” the younger man started.

"Shut up,” the older one demanded. “ Shut up.” Then, in asofter tone, to me he said again, “do you
redlize how absurd that is?*

Y es. Of courseit was absurd. No fourteen-year-old girl could commit to agoa more than a dozen years
inthe future, not agod that required her to push aside her dreams and to bend dl her lifeto such a
purpose. She might say yes, but she couldn't keep a secret for years, she couldn't follow through with the
education, thelong toil of climbing the corporate ranks. And if she could, if there were such agirl, there
could not be adozen other such boys and girls, also raised to this purpose. Such a conspiracy was
impossible. Human beings smply did not have that kind of foresight and focus. They did not have that
kind of commitment to the future. Especialy not upper-class American kids, with aworld of instant
indulgences and possibilitieslaid before them, tempting them every second of every day with immediate
pleasures.

Asif an open door stood before me, | saw clearly my way out of thiscell: | had only to confess part of
the truth and to yield to some of my fears.

"Don't put me back on the waterboard,” | whispered. | started crying as| pleaded. “1 did my best to say
what he wanted meto say.... | could tell he wanted me to say something. Just tell me what you want me

tosay."

"Y ou bitch,” the younger man hissed.

"Out,” the older man commanded. “Now."

"Sir, can't you see she's playing games with—"

"Stop. Shut up. Go to your office and wait for me."

A chair scraped backwards. Footsteps retreated. The door opened and closed.
The older man sighed.

"Y our father hasinfluentia friends,” he said. “He has made alot of noise. He has convinced many
people—including some people to whom | must answer—that a mistake has been made. | am now
inclined to agree with him."

"Peaselet mego,” | whispered.

"Of course, Ms. Sumaran. Of course” Therewasalong pause. Hischair did back. “May | just say
something?!



| did not answer.

"Yes?Wedll. You will never find us, Ms. Sumaran. We don't exigt. It would be best if you went home and
forgot dl about this. Raising trouble, making complaints, looking for revenge—dare | say, looking for
justice—well, that will only makeit harder to forget this mistake. It will be better for you if you just forget
and moveon.”

"I would liketo moveon,” | replied meekly.

"I'm glad to hear that. Wewill bring your clothes. Y ou may dress and then we will put the hood back on
you. We will take you to your embassy and drop you there."

"Now?"'
"Soon, yes."

He shuffled papers. A pen scraped briskly across paper, Sgning. Then there was a pause, followed by
the sound of a piece of paper—or perhaps alarge photograph—~being lifted and then snapped into
danding.

"What isthisthat it says over the doors, over the doors of the Marrion School ? Ambit sap—"
"Amabit sapiens cupient caeteri.”

"Meaning?'

"Thewiselove, others merdly covet.”

"Ah. A nice sentiment. | would like to think that some of thewise do love."

"Itislove” | told him, “that makesthemwise"

* * % %

They pulled ahood over my head, banded my hands together behind my back, and then put meinto the
back of acar. We drove around for awhile, making lots of turns, and then they stopped, pulled me out,
and shoved me stumbling forward.

"Go draight ahead,” someone grunted. Doors thumped closed, and the car's engine gunned and
retreated.

| walked a short distance, until 1 bumped into awall. | heard footsteps approach, hard soles dapping on
pavement. The hood was pulled off.

"Sefiora,” aMarine asked, looking around, one hand on hisbelted pistal. " Sefiora, estas bien? Estas
herida?"

"I'man American citizen,” | said. “Takemeindade."

After hours of questions and phone calls and stale cups of coffee, and after the ambassador alowed me
to wash up in his private bathroom in histop floor office, they let me go. | walked, wobbly and shaking,
to the elevator and rode it down. The sted doors opened silently on asmall lobby. A man sat against one
wall, reading a newspaper. Beyond him, two sets of glass doors, with alittle armored Marine station
between them, |et out onto stone steps and then awakway to an iron gate by the road. A black car
waited by the curb, sunlight gleaming off thelong hood. Its windows were opague. Uncle David paced,
like afuriouslion, back and forth besideit.



When | had taken two steps toward the door, | glanced at the man reading the paper. His face was
hidden behind the opened pages, his hands holding them out between us. Then | saw it: the pinky of his
right hand lacked onejoint.

| froze, staring. | began to tremble. | wanted to flee, but fear paralyzed me. The paper came down. A
bland, small man looked at me with bloodshot eyes. He had short brown hair and athick neck. | smelled
it then: hisfamiliar cologne.

We dtared. Findly, he said softly, “I'll be watching you."

| opened my mouth but nothing came out. | wanted to say, “Y ou're going to be disappointed.” | meant to
go back hometo New Y ork, start school again, finish my studiesin math. Nothing there worth watching.

| moved toward him, half agtep. It took me along moment to find my voice. But findly | said, “1 forgive
you.” My wordswere barely audible. My hands shook. | said it again, louder. “1 forgive you."

"| don't need—"

| cut him off. “Maybe you're just abad man. But maybe instead you thought something had to be doneto
help the world. Something that might not work, something that might be bad, something that might even
make things worse—that would, in the near term, surely make things much worse. But you couldn't think
of anything elseto do, and you hoped it might, just might, force an answer.” | nodded. “1 understand that.
| understand desperation. | understand the terrible things we sometimes do on the thin hope of a
caculated risk."

I moved on before he could respond, pushed through the heavy doors, and walked out into the blinding
sunlight of anew and uncertain day.

Copyright © 2009 Craig Del_ancey
(EDITORSNOTE: Marrion's kids appeared earlier in“ Amor Vincit Omnia [April 2008].)
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Plan ahead can only take you sofar....

* k x %

The return vehicle touched down in aswirl of red dust. The engine continued to burn until the sensorsin
all three footpads reported contact, then it throttled down and let the entire weight of the craft settle onto
the Martian surface.

A few minuteslater the protective shroud split open from nose to waist, four solar panelstilted out like
flower petds, and a pump began pulling air through a chemica fractionating unit. Insde, catalysts stripped
the oxygen from atmospheric CO2, and further pumps liquefied it and stored it in fuel tanks dongside the
aready-filled liquid hydrogen tanks. It was along, dow process, restricted by the low wattage available
in Martian sunlight, but it was steady. Molecule by molecule the tanks would fill, and by thetime the
manned landing party arrived they would have afully fuded return vehicle waiting for them.

Misson controllers on Earth directed the nose camerato swive around for afull panorama, mapping the
rocky floodplain at the mouth of the Vales Marineris so the astronauts could study their base camp site
before they arrived. There were no facilities for soil samples or life-detection tests, that would be the
explorers job.

Off in the distance—a distance everyone hoped was far enough to keep the astronauts' ride home safe
from danger—they could see the fresh scar of the recent outflow event that had made them choose this
landing site. Water had flowed out of the canyon wall and carved agully just last year. “ Follow the
water” had been the dictum of Martian exploration since the 1990s, and this was about as close asyou
could get to asure thing.

Thereturn vehicle kept making fuel. NASA, perpetually strapped for money and downlink time,
switched off the cameraand reduced the polling interva of the vehicle's status to once every two weeks.
They I€eft it aloneto do its job while the second spacecraft was assembled and tested in Earth orbit, and
after sx months, when the return vehicle reported that its tanks were full, humanity'sfirst manned
expedition to Mars set out on its historic journey.

There were only two astronauts. The ship couldn't carry enough supplies for more. Some people
doubted that even two people could survive the trip, but Melissa Nelson and Will Randal were willing to
risk it. They had faith in the engineering and faith in themsdaves and faith in each other. Therewere
hundreds of unknown factors that could complicate the mission, but facing the unknown was what
exploration was dl about.

Thetrouble with the unknown isthat you can plan ahead al you want, but you can't plan for everything.
Méelissaand Will were only hafway to Mars when the return vehicle launched itsdf from the surface and
headed for Earth.

They cursed like sailors from a previous century when they heard the news, even though they were on an
open mic. Thiswastheir ride home that had apparently, through some software glitch or stray command
signal, grown impatient and come back too soon. They couldn't just turn around in space and come home
themsealves, aither; they were committed to going al the way to Mars. They could useits gravity to swing
around toward Earth again, like Apollo 13 had done around the Moon when its oxygen tanks had blown;



but if they landed, they couldn't come back.

Headsrolled throughout NASA. A Senate investigating committee convened to assign blame to anyone
the new adminigtrator had missed. Every company who provided so much asabolt for the return vehicle
was investigated, fined, and just for good measure, audited.

The astronauts flew onward. The lander flew the other way. Minimum-fud transfer orbits aren't sraight
lines; the two spacecraft were millions of miles apart at their closest gpproach, and moving at thousands
of miles per hour relative to one another.

The news reports went on to other topics. It would be months before the astronauts returned, and
nobody but the scientists were interested in the malfunctioning lander. They ran it through its pacesal the
same, guiding it home and separating the crew capsule for asplashdown in the Pacific. Might aswell test
asmany of itsfunctionsas possble.

So they were unprepared for the sight that greeted them when they hauled the capsule on board the
pickup ship and popped open the hatch. They hadn't taken any decontamination precautions, after dl, the
outside of the lander had been burned clean by reentry, and the inside had never been opened to Martian
air. There wasn't anybody official on hand to give a gpeech or any of that. Just adozen curious sailors
and acomputer tech named Carl Chapman, who carried a notebook computer and a patch cord that he
intended to hook into the onboard control system and find out just what had happened.

But someone in a spacesuit blocked hisway.
"What the hell?" asked Carl.
If the Martian said anything, its voice was muffled by its spacesuit hemet.

The smell that came out of the capsule nearly knocked Carl over. He backed up a couple of steps,
sneezed, and looked over his shoulder at the sailorswho stood in aragged semicircle around the hatch.
“Get the captain up here,” he said, and one of the sailors broke away and ran across the deck toward the
bridge.

The Martian put one foot out onto the deck. Its other two feet stayed just insgde the airlock. All three
hands held onto the frame. Its face wasn't clearly visible through the red-tinted bubble helmet, but Carl
could see awide mouth with lots of pointed teeth set below two bulging eyes.

"Uh ... welcometo Earth,” he said belatedly.
The Martian stared a him with itsimprobably large eyes.
"Something tells me you don't spesk English.”

The creature's spacesuit looked like it had seen alot of action. It was patched in half adozen places, a
couple of them with silver duct tape that had no doubt come from the lander'stool locker. Carl couldn't
imagine anyone trusting hislife to such a patchwork job.

Helooked around again for support, but the sailors were just as bewildered as he was. He turned back
to the Martian. “What were you thinking?’ he asked. But that was obvious when he thought about it. An
empty spaceship lands, refudsitsdlf, and just Ststhere waiting for someoneto fly it home; it probably
looked like an invitation. The Martian apparently had his own pressure suit—jprobably because he lived
underground in a sedled environment and needed it when he went out onto the surface. So he had
evidently grown curious enough to climb inside, close the hatch, and push the“go” button, trusting
whoever had sent it to take care of himin transit.



"Ohman,” said Carl. “Yourein degp trouble.”
The Martian grinned tocthily.

Fortunately the captain showed up just then, and he was allittle more used to making snap decisionsthan
Carl was. “Héllo, welcome to Earth, and get back in the capsule,” he said. “We don't have any ideawhat
kind of microorganismsyou might be carrying.”

The Martian showed no sign of comprehension, but when the captain ordered the sailors to rush toward
it, the creature ducked back insde and dammed the hatch.

"Get acable around that to hold it shut,” the captain ordered. “ And prepare a storeroom for emergency
biohazard containment.”

While sailors hurried off to take care of it, the captain looked over a Carl and said, “Wdll, | guesswe
found out why it launched early.”

* * * %

On the ship to Mars, nearing the point where they either had to start decelerating to go into orbit or
commit to adingshot return to Earth, Mdissaand Will were arguing about what to do. “Look,” she said
for maybe the third time, “The Martians obvioudy have enough intelligence to recognize a spaceship
when they see one. They've got to have some kind of civilization. | say we land and see what's down
there. We can get them to help usrefuel our ship for the trip home."

"And what if they've got the intelligence of chimpanzees?’ asked Will. “What if they're asintelligent as
us—and a hundred years behind us technologically? | mean, if they've got acivilization capable of
producing liquid oxygen, why haven't we heard of them before this?!

"Maybe they live underground,” said Mdissa. “Maybethey don't useradio.”
"And don't build roads and don't till fields and don't herd animals and don't—"
"| get the picture.”

Will shook his head. “If you did you wouldn't want to risk going down there and depending on their
abilitiesto get ushome.”

"Look,” said Mdissa “Wererisking our lives dready on thismission, but now we know without a doubt
that there are Martians down there. Isn't that worth alittle more risk to be the first people to talk to
them?'

"A computer tech named Carl Chapman was the first person to talk to one. By now a couple dozen
others probably have. More likely wed be the first people to be stuffed and mounted in aMartian
museum.”

She snorted in disgust &t his paranoia. “We have no indication that they're hogtile.”
"They don't have to be hogtile. They can stuff us after we die of starvation.”

"Where's your sense of adventure?’ she asked. “We're explorersl We should be jumping at the chance
to meet the Martians.”

"I'd loveto meet Martians,” Will said. “I just want to make sure | survive the experience.”

"Mission Control saysthe one who took our return ship rebuilt the air recycler to provideitsown



atmosphere instead of ours. That arguesfor a pretty good understanding of technology. Anybody who
can do that can make liquid oxygen."

Will scowled. “I don't know. That's apretty dim piece of evidence to stake your life on."

"What do you want to go down in history as?” Meissaasked him. “Thefirst guy to land on Marsand
meet the Martians, or the guy who gave it amiss and went back home because it was too dangerous?”’

"I don't know,” he said again, and Melissa suppressed a smile. Sheld spent enough timewith him to
know what he redly meant when he said that. To him, “I don't know” meant “ Convince me."

"The Martian had freeze-dried ration packets,” she reminded him. “He had his own pressure suit.
They've got technology.”

"Hmmm,” hesaid. Thistime Mdissadid amile.

* k k %

Tnaxis knew he wasin trouble the moment he saw the quarters they had prepared for him. He hadn't
been thrilled with being cooped up in atiny space capsule during the long trip between planets, but he
had at least hoped for afriendly welcome when he reached his destination. 1t was probably unfair to
judge these two-legged crestures by his own standards, yet awindowless room furnished with only a cot
and abucket hardly seemed generous trestment.

And the air was actualy worse than on board the spacecraft. They had apparently taken their cue from
the modifications he had made to its recycling equipment, not knowing that he'd never succeeded in
getting the mix right. Oxygen was like bresthing acid vapor, so he was glad they redlized he didn't need
that, but they apparently thought he needed carbon dioxide. He didn't, and the stuff smelled awful. How
could hetell them that dl he redlly needed was methane?

He had nearly run out of food, too. He'd brought enough for months, assuming that he might have to
spend quite abit of time on the blue-and-white planet before they sent him home, but their spaceship was
dower than he had guessed and he had been forced to est nearly dl hisrations on theway here. The
two-legs had let him bring the lagt of it with himinto his cdll, but unless there was something he could eat
on thisheavy, smdly, unfriendly mistake of a planet, he would starve before he could get home.

He cursed the rotten luck that had led him to crash-land on the red planet in thefirst place. HEd been
about to land next to the fresh outflow gully at the mouth of Fnash's Gash, the enormous canyon that
crossed nearly athird of the planet, and everything had been going wonderfully until the last few seconds,
when one of the ship's footpads had struck arock and the whole vehicle had tipped sdeways. The crash
hadn't breached the hull, but there was no way he could set the ship upright again and fix the damage. He
had sent an amplified telepathic burst message for help, but his receiver had been damaged in the crash,
30 he couldn't tell if anyone had heard him. Nor did he know if they could send arescue vehicle for him
before his supplies ran out. Hed thought he was dead until held discovered the mysterious spaceship out
in the ancient flood plain. Therewas nobody in it and no tracks around it, yet it was fully fueled and ready
to launch. It didn't look like anything his people would build, but he hadn't had much choice. Hed
transferred the last of his suppliesinto it and pushed what he hoped was the launch button, and now here
hewas.

Y et from the looks of it, thiswhole thing had been a colossad misunderstanding. The two-legs hadn't
expected him. He wondered what they had expected, sending an empty spaceship to adead world to
walit o enticingly for passengers. He would probably never know. They gpparently communicated
through mouth noise, and their language sounded like afrooxie with abad case of the jibs. Hewould run
out of food long before helearned it.



The onewho had met him on deck now stood outside his new quarters, peering in through the tiny
sguare window in the door.

"l want to go home,” Tnaxissaid to him, thinking clearly and pointing the multifingered tips of dl three
tentacles upward. He had taken off his spacesuit, glad at least that he could scratch his back again.

The dien made a coughing sound and pointed at his head. Apparently two-legs caled their heads
“Carls” Tnaxis pointed at his own head and repeated the same noise as best he could. The language
lesson had begun.

* * * %

Mission Control was not happy with Will and Mdissasdecison. “It'stoo risky,” they argued. “ Therell
be other flights."

"But not for us,” Melissareplied. There were dozens of other astronauts waiting for aflight, and she and
Will had aready received enough radiation en route to Marsto disqudify them for anything beyond low
Earth orbit ever again.

Fortunatdly there was atwe ve-minute lightspeed lag in communications, so Misson Control couldn't
harangue them during the crucid orbital insertion burn, nor could they try to remotely control the
gpacecraft. All they could do was watch angrily whiletheir crew put their ship into orbit and took the
lander down to the surface.

That, a least, went according to the origina mission plan. They set the lander down within a hundred
yards of the spot where the return vehicle had come down, figuring that was the one place on the planet
that had proven beyond a doubt to beinhabited. Their engine kicked up alot of dust, announcing their
presence to anyone who might be watching.

"Okay,” Will said. “Now wewait for rescue. Y ou'd better be right about this."
Méelissalaughed.

What?"

"Y ou redlize those are humanity'sfirst words spoken from the surface of another planet?!
He blushed. “Oh crap, they are, aren't they?"

Shelaughed again. “ At least you didn't say anything pretentious.”

* * * %

Larry, the linguist who took over the attempt to communicate with the Martian, had findly gotten it to
understand that “ Carl” was aname, not ageneric word for “head.” The Martian was gpparently named
Tnaxis, though that might have meant, “ Oh, forget it,” instead. It was hard to tell. They weren't making
much progress communicating through the tiny window in the door.

Just when Larry thought they were getting somewhere, Tnaxiswould ask for something beyond his
comprehension. Asnear asLarry could tdll, it wanted something that would either make its head explode
or squirt itsbrains out its ear. Larry was sure he was missing some key concept, but whatever it was, the
Martian was certainly emphatic about it. They had andyzed some of its food and had found that dry cat
food was remarkably close to the stuff it had brought with it, but it wanted something else now and Larry
just couldn't guess what that was.

They would puzzleit out eventually, he was sure of it. Now that they knew they could keep the Martian



dive, therewastimeto learn each other's language. If they could just figure out afew more common
terms, things would no doubt pick up from there. And Will and Medlissawould undoubtedly be learning
things from this cregture's people on Mars. Between them, they would eventually develop red
communication.

Tnaxiswas making that expanding head gesture again, holding its multifingered fists clenched neer its
head, then flinging them open over and over again. “ Static dectricity?’ Larry guessed. “Bad hair day?’

* * * %

Tnaxis could hardly believeit. These Larrys, ashe had learned to call them, were telepathicaly deaf. He
could shout at the top of hisbrain and thisoneright in front of him couldn't tell. And when he closed his
ear and listened, he heard not even awhisper of activity on the entire planet. The crestures here
obvioudy had no ideathat the ability even existed, and without an amplifier there would be no way to
contact his own people. Mission Control probably thought he was till in Fnash's Gash, and would send
the rescue ship to the wrong planet, if they sent oneat all.

He sank down on his cot and dug into the sack of food they had given him. At least the crunchy brown
pelletswere edible. If he had to live the rest of hisdays asazoologica curiosty, he could take comfort in
the knowledge that he wouldn't starve to desth.

* * % %

Melissaand Will waited by their landing craft for two days before they grew tired of doing nothing and
ventured out in search of the Martians.

"They must bewaiting for usto cometo them,” said Melissaasthey trudged over the ridge to the south
of the ship.

Will snorted. “ Unless they're cowering in caves somewhere, waiting for the thunder godsto go away and
leavethem done.”

"They'reintdligent,” Mdissasaid. “They haveto be"
"They'd better be, or we're screwed.”

They topped the rise and immediately spotted the silver glint of meta against the red landscape. “ Therel”
Mdissasad. “What did | tell you? It's somekind of vehicle."

Will squinted. “Looks likearocket onitssde.
"No it doesn't.”

Sheled the way down the hillsde. Asthey drew closer she said, “ Okay, so it'sarocket on itsside. But
it'sarocket! They've got space technology. Well get our ride back home."

They came up to the engines first. Will saw an open access panel and peeked insde, then said, “This
doesn't look like aliquid-fueled engine. That meanswe can't scavenge fuel from here.”

"Wewon't need to,” she said confidently. “Where there's arocket, there's bound to be support facilities.”

They found the airlock and climbed insde. The cabin was egrily familiar, even onitssde. Control chair,
tool cabinets, food storage lockers—Iots of food storage lockers, mostly empty—and air tanksthe size
of small cars. When Will ran some of the air tanks' contents through their chromatograph, it registered
nearly pure methane with just atrace of argon. And no carbon dioxide.



"Why would aMartian need methane?’ he asked. “And why this much of it? And this much food, too?
Thislooks like an interplanetary ship, not something for local trave.”

Mdlissafrowned. “ Maybe there was methane in the atmosphere before the planet dried up, and they ill
breatheit in their underground cities. We've spotted transient methane plumes here before. Maybe those
were from leaks or something.”

"Maybe this ship'snot from Mars,” said Will.

* * * %

Larry wondered what Tnaxiswas doing now. He'd spread cat food out on the floor, abig pile of it in the
middle of hisbunkroom, then he had set Six pieces carefully in arow toward the door. The first three
werefairly closeto the big pile, then the spacing grew farther and farther gpart out to the sixth one. Then
Tnaxis broke a piece of cat food into pieces and set one of them next to the third whole piece, two more
next to the fourth piece, four of them in aline next to the fifth piece, and five piecesin aline next to the
gxth one. Some kind of mathematical series?

Then Tnaxis crunched a piece of food into powder and spread it in aring around the sixth piece. Was he
disolaying pi in some dien numeric system?

Tnaxislooked up a him, then back at hisdisplay. “Larry,” hesaid in hisgravelly voice, and he pointed at
the third piece from the big pile. Then he said “Tnaxis’ and pointed at one of the small pieces next to the
farthest one away. The one with thering around it.

"Oh, holy mother,” Larry said. “Y ou're from one of Saturn's moons.”

* k x %

"Titan?" Mdissasaid when Mission Control radioed them with the breskthrough. They were ill insde
the alien spaceship, trying to learn whatever they could about it. “ Okay, that would explain the methane,
but why did it come here instead of Earth?” It was arhetorical question; Mission Control would be
twelve minutes with an answer even if they had one handy.

"Why did we come hereinstead of Titan?" Will asked.

"Becauseit'scloser,” shereplied. “And we didn't know anybody lived there.”
"Marsiscloser to Titan than Earthis” Will pointed ot.

"But Eathisobvioudy dive."

"Maybe they weren't looking for life. Or maybe oxygen is poisonous to them, so Mars|ooked more
hospitable. The gravity iscertainly morelike their own.”

"Maybe,” Mdissasad. “Or maybe were missing something obvious."

They kept poking around in the ship, finding plenty of odd and interesting dien artifacts but nothing that
would help them refue their own ship and get back home. Will had another look in the engine
compartment and decided it had to be afusion drive, which would be very cool for the people back on
Earth when somebody figured out how it worked, but not much use for Will and Mdissa.

"I'd give anything to meet these guys,” Melissasaid. “We were so0 close. If wed gotten here acouple of
months earlier, wed be exploring Sde-by-sde with agenuine Titanian.”

"We'd be wondering how to get him to Earth iswhat we'd be doing,” Will said. “Asitis, he'sat least



safe. And now that we know thereslife on Titan, well be sending amission there asfast as we can build
the ship. He's the lucky one; he's got a decent chance of getting home alive."

"Point taken,” Mdissasad. “I'm ... I'm sorry | talked you into this."

He snorted. “Water under the bridge. We're on Mars with ayear'sworth of food and we've got a
genuine aien spaceship to examine aswdll. A lot can happen in ayear. Maybe well figure out how to—"

There came aloud roar from outside, which, given the thin Martian air, meant something really loud was
happening. They rushed outsde, expecting to see alanddide or aflash flood or ameteor strike, but
stopped dead in their tracks to watch another rocket just like the one beside them descend from the sky
and land in aswirl of red dust. They waited breathlesdy for someone to emerge, but when nothing more
happened they stepped closer, climbed the ladder that led up one of the landing legs, and banged on the
hatch.

Nobody answered, so they opened it and stuck their heads inside. There was an empty chair facing a
window and asmdl control panel on which haf adozen lights blinked. The switches and lightswere
labeled in ascript neither of them recognized.

"What do you think, isthisthe Titanian's rescue vehicle?” Will asked.

Melissa pointed at the single large button in the middle of the control pandl, the one that blinked most
ingsgtently. “1 don't know,” shesaid, “but I'll bet if we push that, well find out.”

Will looked out through the window at the barren Martian landscape. There would be no rescue from out
there. Earth had enough resources to fund amission to Titan or to Mars, but not both. With alive
Titanian waiting for aride home and an entire civilization to explore once they took him home, he knew
which way they would choose. He and Mdissa had sedled their fate when they'd decided to land.

Or had they?* Can wefly thisthing back to Earth?’ he asked.

They looked at the controls. There were maybe a dozen buttons on the entire pandl. “ Thisthing's as
automatic as atoaster,” she said. “We have one choice: Go whereit takes us and hope the people on the
other end can keep us dive until NASA getstheir ship out there.”

* * % %

Mission Control didn't like the idea, but the only dternative they could suggest was for Meissaand Will
to wait on Marsuntil their food and air ran out. The dien rations would probably extend their livesa
while, but they looked and tasted like cat food.

"Theway | seeit,” Mdissasad, “we can either wait to starve or suffocate on Mars, or we can take this
thing to Titan and beat the rest of humanity there by at least ayear. Well not only bethefirst peopleto
land on Mars, but thefirst oneson Titan aswell."

When she put it that way, Will couldn't think of asingle reason to say nay. Besidestherisk of dying
horribly along the way, or of being vivisected once they got there, of course, but to a person facing
certain death in alittle over ayear anyway, that risk didn't seem so bad.

So they emptied the dien ship'sfood lockers and filled them with their own supplies, brought in asecond
acceleration couch and their persona gear, and patched in their own air recycling system from their
backup habitat module so they could regenerate oxygen on the way. The system wasn't 100 percent
efficient, but they were able to transfer enough of their portable oxygen suppliesto replenish what they
needed.



They spent a couple of weeks exploring the floodplain at the mouth of the Valles Marineris—it was, after
al, what they had origindly set out to do—but when they found no sign of life other than the dien

gpaceships, they climbed insde the functiona one, closed the airlock behind them, and pushed the * go”
button.

The ship roared off the planet and headed for deep space. They had no idea how long it would teke to
get to Titan, nor what they would find when they got there, but that was okay. After dl, facing the
unknown was what exploration was all about.
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Reader's Department: THE ALTERNATE VIEW: LESSONSFROM THE LAB by Jfery D.
Kooistra

The most important thing for a successful businessislocation, location, location. The most important thing
for as successful experiment is calibration, cdibration, calibration. That having been said, location can
aso be criticd in an experiment.

For instance, at our house, we know that if we set the thermostat, which islocated in the living room, at
71 degrees, that the room temperature in the family room, where we spend most of our time, will bea
comfortable 70 degrees. However, if oneday | decideto do my reading in the living room, and start
using thelamp next to my favorite chair, then we'd soon find that the house was routindly staying too
cold. Why? Because said lamp iswithin afoot of the thermostat, and the increase in average temperature
at the pogition of the thermostat renders the previous caibration useless.

When you work in experimental physics, you haveit drilled into you that without proper cdibration, at
the end of the experiment you will have, as my professor one time screamed at me, no data. (I'll get to
that story inaminute.)

When | wasworking with Dr. Van Zytveld to measure the thermopower of liquid rare earth eements,
recalibration of our instruments had to be done dl the time. One reason for thiswasthat the
thermocouples we used to measure temperatures were essentially consumed after each experimenta run.
Evenif not visibly damaged, after one use where they were called upon to measure temperatures above a
thousand degrees C for many hours, they were unlikely to survive a second run, let doneremain

accurate. Also, we frequently rebuilt the ovens we used to achieve those high temperatures. After each
experimenta run, | would haveto experiment with my rebuilt rig and make sureit would track along
the same curve asthe previousruns had. That is, | had to calibrate it with the previous work.

When doing experimental physics, thetest rig used to make measurements is a separate experiment in its
own right. If you haven't experimented with your test rig enough to know exactly how it works, you will
never be satisfied that the measurements you make with it are valid, or at least you shouldn't be.

For my junior year |aboratory requirement, | measured the speed of light in gases. The methodology for
this experiment was quite clever. | had tofill asmall cylindrica chamber with various gases, then passa
laser beam through it, the chamber being in one arm of an interferometer. When the split laser beam was
recombined, it formed an interference pattern. As the gas was dowly pumped out of the chamber, |
could see fringe shiftsin the interference pattern, and the number of shifts allowed meto calculate the

speed of light inthe gas.

The experiment was an interesting mix of high tech with low. Theinterferometer has been around since
the 1800s, the laser since the 1960s, and to count the fringe shifts | used a very modern (for the 1980s)
trace storage oscilloscope attached to alight sensor. To measure the pressure, | used a U-tube mercury
manometer, which goes back to the Middle Ages.

The way you read amanometer isto measure the difference in height of the mercury column between the
right and left Sdes. What | did was to measure the height on one side from the unpressurized position and
then doubleit. | thought | was saving time. Unfortunately, this method would only be vaid if theright and
|eft Sdeswere volumetricdly uniform, and they were not.

| was abit dow in accepting that al my labor might be worthless, at which point Professor VVan Baak
screamed at me, “Y ou have NO datal” (Fortunately, there was asmple, abeit tedious, way to recover
my dataand so save my experiment.)



Asembarrassing asit was a the time, now, 25 yearslater I'm glad | made that mistake and learned that
lesson. It greetly sensitized meto the need to examine dl the assumptions that go into a measurement,
and helped me notice when others were less than punctilious abot it.

Speaking of less-than-punctilious measuring, 1'd like to call your attention to areport available at
SurfaceStations.org entitled “ Isthe U.S. Surface Temperature Record Reliable?” The short answer is
NO. And dong with the unreliable data goes much of the casefor globa warming.

The report iswritten by Anthony Watts, who has been doing broadcast meteorology for 25 years, both
on TV and radio. Heis currently chief meteorologist for KPAY-AM radio and aso runsthe website
wattsupwiththat.com. The Site provides awe come dissenting side in the global warming debate and |
encourage you to check it out. Watts founded SurfaceStations.org in 2007, “aWeb site devoted to
photographing and documenting the quality of weather sations acrossthe U.S."

Why do this? The answer to that is stated in the executive summary:

Therdiability of data used to document temperature trendsiis of great importancein this debate. We
can't know for sureif globa warming isaproblem if we can't trust the data.

The officid record of temperaturesin the continental United States comes from a network of 1,221
climate-monitoring stations overseen by the National Wesather Service, a department of the Nationa
Oceanic and Atmospheric Adminigtration (NOAA). Until now, no one had ever conducted a
comprehensive review of the quality of the measurement environment of those stations. (Pg. 1)

The story of what prompted Waitts to begin this study isinteresting initsown right. As Watt says, “It
began when | set out to study the effect of paint changes on the thermometer shelters, known as
Stevenson Screens, used by the Nationa Oceanic and Atmospheric Administration’'s Wegther Service
(NOAA/NWS) to track changesin the climate of the U.S.” (Pg. 4)

From 1890 until 1979, Stevenson Screens, which are just wood-d atted boxes, were specified to be
coated with whitewash. In 1979, thiswas changed to semiglosslatex paint. In 2007, with sometimeon
his hands, Waitts decided to find out if this change in coating affected the temperature readingsinside the
Stevenson Screens.

He went about it thisway (although I can't show the picture of Figure 2, it looks as described):

| purchased three new Stevenson Screen thermometer shelters, shown in Figure 2. Oneis bare wood,
unpainted, as a control; the middle one is painted with latex, as sent by the supplier; and thethird is
painted with ahistorically accurate (for early twentieth century) whitewash mixture that | obtained (both
materials and formula) from the head chemist at the Nationa Lime Company. Whitewash was mixed
after conferring with chemist Richard Godbey of the Chemical Lime Company in Henderson, Nevada,
and after reading a paper he authored on the history and home cregtion of whitewash. (Pg. 4)

| must point out that this account represents aleve of attention to detail, particularly with respect to the
whitewash formula, that should be emulated in any kind of experimenta replication, but ssdomis.

Thisiswhat Watts found:

Thistest showed that changes to the surface coatings did make adifference in the temperatures recorded
in these standard thermometer shelters, shown in Figure 3. | found a 0.3 degrees F differencein
maximum temperature and a 0.8 degrees F difference in minimum temperature between the whitewash
and latex-painted screens. Thisisabig difference, especidly when we consider that the concern over
anthropogenic globa warming was triggered by what these stations reported was an increase of about



1.2 degrees F over the entire twentieth century. (Pg. 5)

* k% k %

Having discovered that the switch did significantly affect temperature readings, Watts * set out to
determineif the Stevenson Screens of the U.S. network of temperature-monitoring stations had been
updated to latex paint as required by NWS specification changesin 1979.” There were three stations
relatively closeto hishome base of Chico, Cdifornia Hereiswhat hefound. “Thefirst Sation, at the
Chico University Experiment Farm, had been converted to latex, but it also contained a surprise. It had
two screens, one of which was converted to automated radio reporting. | was surprised to find NWS
had installed the radio eectronics just inches from the temperature sensor, inside the screen.” (Pg. 5)

The second gtation, in Orland, Cdlifornia, was well maintained and properly painted with latex.
Unfortunately, thisiswhat hefound a the third Ste: “ The third station, however, in Marysville, Cdifornia,
revedled the Chico Univergity station was not afluke. As| stood next to the temperature sensor, | could
fed warm exhaust air from the nearby cell phone tower equipment sheds blowing past me! | redlized this
officia thermometer was recording the temperature of ahot zone near alarge parking lot and other
biasing influencesincluding buildings, air conditioner vents, and masonry.” (Pg. 5)

Therest ishistory. Two of the three stations Watts visited were not measuring what they were supposed
to be measuring. As he putsit for the Marysville station, “Y et here we had an officia climate-monitoring
station, dubbed part of the * high-qudity’ USHCN (U.S. Higtorica Climatology Network) network that
provides datafor usein scientific sudies, actualy measuring the temperature of aparking lot with air
conditioners blowing exhaugt air on it, and missing more than hdf of its datafor the month of July!” (Pg.
6) So it was obvious there was a need to survey the rest of the stationsin the USHCN, and the Surface
Stations project was set up to “ create a network of volunteersto visit USHCN climate-monitoring
stations and document, with photographs and site surveys, their qudity.” (Pg. 8)

Wheat the Surface Stations Project found is deplorable. The report details, with lots of color photos of
actual stationsin the network, just how haphazard and inept our attempts to accurately measure the
surface temperature record in the U.S. have been. For instance, there are guiddlines for how closea
mesasuring station can be to aparking lot or other “artificia heating or radiating/reflecting heat source.”
The Surface Stations Project surveyed 70% of the stationsin the U.S. Thisiswhat they found: “(W)e
found that 89 percent of the stations—nearly 9 of every 10—fail to meet the National Wesather Service's
own Siting requirements that stations must be 30 meters (about 100 feet) or more away from an artificia
heeting or radiating/reflecting heat source. In other words, 9 of every 10 gations are likely reporting
higher or risng temperatures because they are badly sited.” (Pg. 1) The report concludes, “the raw
temperature data produced by the USHCN gations are not sufficiently accurate to usein scientific
studies or asabasis for public policy decisons.” (Pg. 17)

Obtain the report, read it, dissect it, and refute it if you can, or accept it if you can't. That's the honest
thing to do. | have long wondered why most of my fellow physicists haven't been as skeptica of global
warming darmism as | have been. | think one reason, perhaps even more important than their politics
affecting their judgment, isthat they naturally assume other scientists are as careful in how they obtain
dataas physicists are. 1've been agloba warming skeptic for some time now, and it didn't even occur to
me that most of the time the thermometers would be “ sited next to alamp.”

What'sredlly ironic isthat, if someone clamsto see aflying saucer, which hurts no one and costs nothing,
debunkers come out in force. But et aformer vice-president claim environmenta apocalypseis upon us,
and suddenly we're appropriating billions and changing our lifestyles.

Cripes.
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Short Story: THANK SGIVING DAY by Jay Werkheiser
Peoplein an unprecedented situation will have to deal with problems both old and new....

Kev's ssomach curled around emptiness, embracing it as a constant reminder that the colony's Earth food
was amost gone. Another three months, four at the outside. Then what? How will we die?

He bent down to look into the nearest cage. “Maybe youll tdl uswhy the food hereis poisonous,” he
sadtooneof theratsingde. It rolled itsdull eyeslistlessdy toward him. Rust-brown clumps matted its
fur, and the metallic odor of dried blood hung inthe air.

Isthat how I'll go, clutching helplessly at alien dirt, coughing up blood? Hisgut clenched tighter.
"They arenot going to tell you anything,” Ahmet said from across the toxicology |ab.

Kev looked up from the cage at the short, dark-skinned man walking toward him. His circular glasses,
perched atop anarrow nose, reminded Kev of an owl. “I thought I'd stop by on the way home from the
andytical chemlab,” Kev said. “ One of the grunts said you were looking for me earlier.”

Ahmet nodded. “I was hoping you could run some samples for me. Give me aclue what'sin them."

Kev frowned. “The biochem team has me running Bradford assays day and night, looking for dien
proteins. Did you come up with anew lead?’ Hopeflared in his chest, then died with Ahmet'sreply.

"I'm afraid I'm just grasping at straws. My subchronic rats keep developing the same
symptoms—nosebleed, bloody stools, and ultimately internal hemorrhaging.”

"Subchronic?’ said Kev quizzicaly. “My field's spectroscopy.”

"The subjectsreceive daily doses of an aien food source over 10 percent of their life span, about three
monthsfor rats.

"Three months?” Kev said. “ The hydroponicstanks are dying, Ahmet."

"Yes, | understand that. Y ou're not the only oneliving on short rations.” Anger flashed behind Ahmet's
glasses, but quickly disspated. “Toxicology isadow business. | don't think we're going to have resultsin
time.” Ahmet seemed to deflate with hisanger. “We came dl thisway, spent al those years on the ship,
to fall before we even get sarted.”

Kev put hishand on Ahmet's shoulder. “Weére not going down without afight.”

Ahmet nodded, his eyes downcast. “I have learned that mycowood produced the most severe symptoms
intheras

"Mycowood? They're those mushroom-shaped tree things, right? Smell minty.”

"Y es. The organic team tells me the smell comes from sdlicylate esters. All theloca plants produce
them.”

Kev connected the dots. Sdlicylates. Aspirin. “Blood thinners?’ he asked.

Ahmet's head bobbled up and down. “But only dangerousin quantities much larger than we find here.
Still, I think it could be important.”

"All right, send some of your mycowood samples over to the andyt lab. I'll squeezethemin first thingin



themorning.”

"Thank you. Thank you!” Ahmet's Turkish accent was normally muted, but it thickened when hewas
excited. “That will be most helpful.”

"Save your enthusiasm for tomorrow.” A thin smile curled Kev'slips, hisfirst inalong time. “It'snearly
fourteen o'clock, time to head home for afew hours deep.”

The short walk across the colony compound felt longer because Epsilon Indi, settling low on the horizon
at thislate hour, cast bright sunbeamsinto his eyes. Two long shadows moved through the glare ahead of
him. Kev shielded his eyeswith his hand to see who it was—two grunts working late in the reactor
building.

He hated the way the word grunt had become a part of the colony's lexicon. He cringed inwardly,
remembering that held used it himsdlf in thetox lab. It's hard to fight human nature.

But he could try. He waited until he could see the nearest worker. “Hi, Logan.”

Logan lifted hisform straight upright, elevating his square jaw o that it was level with thetop of Kev's
head. He looked down at Kev with disdain in hiseyes.

Kev shook his head and continued walking.

The corrugated duminum hut that Kev called home doubled as Mandy's office. Her attention didn't
waver from her spreadsheet when he entered. Tension lineswere clear in the screen'sreflection of her
gaunt face. Kev tried to remember her during the good times back on the ship, the carefree ecological
engineer held fdlen for before the dieback of nitrogen-fixing bacteriain the hydroponicstanks. The
memories of those days, only two years distant, flt like another life.

Did he dare say anything? Interrupting her carried serious risk. He settled on something noncommitta.
“Why don't you take a break, hon? Maybe get some deep.”

She shook her head without turning to face him. “No time. Bad news from the soil tests.”
Hismood deflated further. “1t's not going to be able to support Earth crops anytime soon?”
"Maybe not ever.” Kev caught the dightest quiver in her voice.

"Working yoursdlf to death isn't going to help,” he said.

"Seep isn't going to save the colony.”

"Y ou were e ected mayor, not miracle worker."

"They elected asavior."

And that was the problem.

* * * %

The next morning shewas il at her desk, dumped over the keyboard. Kev gazed at her, longing for the
life they had planned, for the bright new world they were going to build together. The dieback changed
everything. Through sheer will, Mandy had held the hydroponics tanks together long enough for the ship
to reach New Hope. When the colony's mayor became thefirst to die on the new world, Mandy had
been swept into office on awave of adulation. Her dreams were on indefinite hold.



All Kev could offer her was sympathy. It wasn't enough.

He dipped out without waking her. He squinted in the early morning sunlight as he made hisway to the
analyt lab. Ahmet's samples sat on hisworkbench next to the UV-vis spectrophotometer. Kev shook his
head and started extracting organics from the mash.

By noon hisworkbench was crowded with protein samples marked urgent. He ignored them. Ahmet's
mycowood had hisfull attention. There was no need to stop for lunch; that meal had vanished with the
food reserves.

Better to focus on work than on hunger. The infrared spectrographs of the mycowood samples showed
strong ester peaks as expected, but there was also asignificant peak showing carboxylic acids that
weren't involved in ester bonds. And it looked like there was a sulfate pesak in there. The problem was
that Ahmet's mycowood had been mashed up and dried to make rat food. Everything was jumbled
together.

What Kev redly needed was afresh set of samples. But that meant leaving the colony compound. He
blew out along breath, purposdly avoiding the protein samples with his eyes. There would be hell to pay.

He headed next door to the biology lab, looking for atravel partner. He found histarget's scrawny frame
hunched over amicroscope, his clean and pressed white [ab coat contrasting sharply with his mahogany
skin. A haf week's unruly growth lined hisjaw.

"How about atrip into thewild, Ben?'

Ben jerked his head up from the microscope, astartled look on hisface. *'Y ou know those flying bug
thingsthat occasiondly buzz around the compound? | think they're actualy seed packets from one of the
forest plants.”

"Why would you say that?'

"| got one under the scope,” Ben said. “Looksliketheir skin cellshave cdl walls.”
"Humph. They surelook like bugs,” Kev said. “ So are you coming?"

"What? Oh. Y ou couldn't drag me out of here. Y ou'll have to go without me.”

"Y ou know the rule. No one goes out done.”

"Tekeagrunt."

Kev gghed. “All right. But you owe me."

It was a bad idea anyway, he thought. He had too much work to do. He took a quick stroll to the mess
hall first. No food would be available this early; he hoped to fill his somach with some water.

Logan and hiswife, Marta, were the only other people in the hall.

Take a grunt. He found himself standing beside their table before he was aware he had made the
decison.

"I'm going off compound, and | need someone to go with me. Interested?”

Martalooked up at him. “I've got awork detail in an hour or so, but Logan's off today."



"Waan't planning on going anywhere,” Logan said.
"Oh, go with him. Y ou're aways complaining about being cooped up.”
Logan shot hiswife asharp look. “ Sure. Anything for the mayor's fiancée.” He snorted.

The jab connected. Kev and Mandy were supposed to have married at planetfall, but by then she had
taken the weight of the colony on her shoulders. Single-handedly holding adying ecology together left no
timefor marriage.

Without aword, Kev waked away with what-ifs swirling around hismind. If only they had brought more
soil bacteria If the old mayor hadn't botched hisfirst shuttle landing. He was surprised when Logan took
up aposition a hisside. Hislong strides forced Kev to pick up his pace.

Once away from the cluster of corrugated auminum structures of the colony compound, the hard-packed
soil became spongy and loose. The planet's dightly above-Earth-normal gravity pressed Kev's boots
deep into the soft |oam. The ever-present noises of construction gave way to the sounds of alien wildlife,

A metalic click caught Kev's attention. His eyes snapped to Logan, who had just dapped aclipinto his
9mm pigal.

"Y ouwon't need that,” Kev said. “Nothing on New Hope wantsto eat us."
"Saysyou.” He waved the gun. “If the Army taught me anything, it'sto trust this more than you techs.”

Kev tried to put Logan out of hismind. Tendril-leaf sprouts were aready encroaching on the bare ol
surrounding the colony. Their whiplike tendrilswaved in the breeze, luring unsuspecting prey. Humans
had been on New Hope for three months, not enough time to learn much beyond the bas cs about the
native ecosystems. The tendril-leaves seemed to be carnivorous plants that turned the tables on the small
crawling animalsthat came to feed on them. A few mycowoods dotted the area, outliers of the forest that
covered the hillsa couple of kilometers ahead. Squat fernlike structures and low prickly bushes,
members of severa yet-unnamed species, surrounded the mycowoods.

Walking into an dien ecosystem filled Kev with a sense of discovery. Hefdt thetensonin hisgut
dissipate, and soon he was absorbing the sghts, sounds, and smells that mankind had never before
experienced. The soft wintergreen aromaof mycowood bark hung in the air, mingling with the earthy
amell of decaying tendril-leaves. A light wind carried clicking sounds from the distant forest, a
scuttlebeast calling for amate. The exobiologists had been hoping to get acloselook at one of them since
planetfal, but so far no one had found the time to set up a decent trap.

Kev reached out and touched the first mycowood he came upon, alowing hisfingersto sink into the
rubbery bark. The squat, barrel-shaped trunk recoiled from his touch, sending ripples through the
trand ucent umbrella-shaped frond that formed its cap. Thigmotropism, Ben had cdled it, a plant
responding to touch. On Earth the term more commonly applied to Venus flytraps and ferns whose
leaves curl when touched. Here, just about everything responded to touch in some way.

A handful of smal spongy fruits hung under the mycowood's frond. He was lucky; most had nothing
more than unfertilized seedpods. The ship had arrived early in the mycowood's reproductive cycle, or so
the exobiologists speculated. He plucked one of the green fruits as hisfirst sample. He busied himsdlf
with collecting samples, bagging them, and labdling.

Logan radiated tenson like asmall sun. Kev worked in silence, absorbing stress through his skin. He
couldn't wait to get back to the lab. Facing angry biochemistswould be arelief.



* * % %

"Whew! Did you bathe in mouthwash thismorning?’ Kev spun around in time to see Mandy hurry past,
her nose wrinkled. No time to stop and chat, just a quick one-liner and off she goes.

"Ethyl salicylate,” he said just before she reached the door.

She stopped and snapped her head back to face him. Her auburn hair whipped around her neck with the
vigor of the action, coming to rest atop her shoulder. “HmmMmM?"

"Itsan ester.” Anything to get her attention, if only for amoment. “It'ssmilar to methyl sdicylate, which
isused for mint flavoring of foods back on Earth. | extracted it from mycowood.”

She walked back to hisworkbench, sat on a corner, and gave him aweak smile. It was the closest
gpproximation to intimacy he had gotten from her since planetfdl. The hint of the old Mandy awoke his
desirefor the giddy young woman she had once been. “Isthat the toxin Ahmet's been looking for?” she
asked.

"Well, anything'stoxic in large enough quantities,” he said, “ but no, this can't be our culprit. It's actudly
lesstoxic than most of the esters used as food additives on Earth.”

Shewrinkled her nosein displeasure, deflating his hopes. “ So you found that mycowood tastes minty.
Lovey. Do you have anything he pful?'

Two years earlier her scorn would have cut him deeply. Not anymore. He tapped his keyboard and
brought up the infrared spectrograph he had been working on. “Thisis one of the water-soluble extracts |
got from mycowood while trying to identify the salicylate ester,” he said. Keep your voice professional,
he thought. Cold. “These peaks are fairly standard carbon and oxygen bond vibrations. Hereisan amine
absorption peak. That broad peak around eeven-micrometer wavelength is produced by a carboxylic
acid group, but it generdly only shows up therein polymers. If | had to guess, I'd say you were looking
at amucopolysaccharide.” Hefolded hisarms over his chest and gave her asmug grin. Get snippy with
me, will you?

"Um, okay. | know that apolysaccharideisachain of sugar molecules, like starch,” she sad. “What'sthe
muco-part?'

"A long strand of amino sugars dternating with acidic sugars. Normaly | wouldn't have thought anything
of it; amilar compounds are found in plant call wallsand pectin,” Kev said. “But thistiny sharp pesk a
nine micrometersredly got my attention. It meansthat the thing is sulfated, but that usualy occursin
animdl tissues”

"That'sodd, dl right,” she said, eyebrows pressed together in concentration. “I'll seeif | can schedule you
for some time on the electron microscope. Maybe agood look at its structure will help you out.”

It waswhat he needed, at least professiondly.

A shout cut off the thought. His head twisted around to the window cut into the corrugated aluminum
shell of the lab. The dusk outside brought the startling realization that he had been immersed in Ahmet's
mycowood mystery for the better part of New Hope's seventeen-hour day.

His back stiffened when aterrified shriek followed the shout. He legpt from his seat and followed Mandy
outside into the crisp evening air. His breath came in ragged gasps. Not yet adjusted to the lack of light,
his eyes caught mere glimpses of running figures. A string of rgpid clicks amid the shoutstold the
story—a scuttlebeast had wandered into the colony compound.



A small crowd had the thing cornered againgt the doping shell of the mess hdl. 1ts spongy, hairlessflesh
was pressed againg the duminum wall. Itsflat front teeth chattered together so rapidly that the clicks
nearly merged into asingle buzzing noise. The glassy black compound eye atop its head glistened in the
sudden brightness of aflashlight beam. Kev snapped his head around and traced the beam back to its
source. He found Logan aiming aflashlight—and his 9mm—in the direction of the cornered scuttlebesst.

Ben stumbled out of the biology building, most of his dight frame hidden behind the trap cage he carried.
No one &l se seemed to see him as he staggered forward under the weight of the cage. Kev watched,
transfixed by the impending conflict. By the time he opened his mouth to call out to Logan, it wastoo
late. Pop, pop. Pop. The beast collapsed to the ground as the echoing reports from the gun faded. Ben
dropped the cage and charged past Kev. As he passed, Kev could barely make out the grimace hidden
benesth the stubble on hisface.

A growing crowd pressed in around the two men, a skinny science geek facing down ahulking grunt.
Kev pushed through to get acloser look.

"What the hell did you do that for?” Ben shouted.
Logan stood firm, shrugging his massive shoulders. “ Better safe than sorry.”

Ben stepped forward and thrust hisfinger into Logan's face. “ Safe?’ he shouted. “ Safe? We could starve
while wetry to figure out what's safe and what's not. We had an opportunity—"

Logan ground histeeth and dapped Ben's hand away. Kev worried he was about to witness New
Hope'sfirst case of assault and battery. He turned to Mandy, waiting for her to step in. Lead, damn it!
She stood transfixed, her eyes darting back and forth.

Do something. Now.

Before he could change hismind, Kev stepped between the two men. He wrapped an arm around each
man's shoulder. “Youll learn plenty by dissecting it, Ben.” His pulse was racing, but he spoke as calmly
ashecould. “And | wouldn't mind passing afew samplesthrough IR. It may turn out that Logan did usa
favor.” Turning to give Logan ahard look, he added, “Now that we know they're not dangerous, welll
make sure to take the next specimen dive.”

He hdld hisbreath. Ben glared a him for amoment, then hissed, “When did you start gpologizing for
grunts?’ He twisted from Kev's touch and stalked away into the darkening evening.

Logan pushed Kev'sarm away. Kev looked up at piercing brown eyes set into aface that could have
graced the cover of acereal box back on Earth. “Nice going, hero,” Logan said.

Kev shook his head and turned away. He waked toward the analyt lab, mumbling, “ Theres no pleasing
him."

He hadn't intended L ogan to hear, hadn't intended even to say it out loud. He felt Logan's meaty hand
close on his shoulder and his knees turned to rubber.

"Y ou'reright, nothing's gonna please me until we get afair shake,” Logan sad.

Kev turned to face him, acutely aware of the hushed colonists huddled around. Jeez, how did | get
myself into this? “Okay, Logan, tell me. How are the gr—the workers treated unfairly?"

Logan stared down at Kev for along moment before the fire in his eyes burned down to glowing embers.
“Us second-class types don't like being short changed in the chow department.”



"What are you talking about? We dl get equal rations.”

"Y eah, well how many caories do you burn sitting in your lab? Us gruntswork for aliving. Equal aint
necessxily fair."

Shouts of agreement erupted from the crowd. Mandy stood in place as though stunned. Asif Kev didn't
have enough to worry about.

* k% k %

Kev got histurn on the eectron microscope the next morning. He drifted toward the analyt lab, squinting
to read the micrographsin the glare of the morning sun. The molecule was indeed a mucopolysaccharide,
but the amino sugars were linked at the sixth carbon. In Earth life, carbon-four bonds were the norm for
saccharide chains. The odd linkages coiled the polymer into atight helix.

"Eh!l Watch where you're going, tech.”

Kev looked up from the paper to see that he had nearly walked into agrunt. Worker, he corrected.
Three months ago the man had been the heftiest human to walk New Hope; now his denim work clothes
hung limp across hisframe. “ Sorry."

"Hey, ain't you the hero from last night, gave us some bull about fair rations?” His eyes narrowed,
gppraising Kev.

"Maybe he should try swinging ahammer for awhile, seeif he thinks hisrations are enough then."

The new voice came from behind Kev, and he whedled around to see that the speaker did indeed have a
dedgein hand. Two more men sauntered toward him. His empty scomach gurgled in fear.

"We can resolve your complaint at the town hall meeting tomorrow.” Kev backed away and stepped
right into the grasp of the first man.

The man with the hammer pressed the tool into Kev's hand. “I'd like to see you do somered work,
tech,” he snarled.

Kev's eyes darted back and forth, anxioudy seeking away out. He caught motion off to the left—L ogan
gpproaching. That'sall | need. Martaclung to him, her arm draped weakly over his shoulder, her head
hanging limp. He staggered forward under her weight.

"What the hell?” Kev said. The surrounding workers' heads turned as one.
"Gimme ahand over here, will you?" Logan shouted.

Kev ran toward them, burning valuable caories, leaving the bewildered gruntsto follow in hiswake. He
grabbed Marta under the shoulder and hel ped Logan ease her down onto the packed earth. “What
happened to her?'

"Wdll, I, uh, shedidnt..."

Kev noticed alarge purple blotch on her upper arm where Logan had gripped her. He bent closer,
running his hand over the red markings that dotted her skin. Subdermal bleeding. His mind snapped back
to the hemorrhaging ratsin Ahmet'slab. “Did she eat anything unusua? Damn it, Logan, tell me!™

Marta's hand closed on Kev'swrist in afeeble grasp. “I ... I've been adding tendril-leaf shootsto my
rations.” Kev could barely hear her voice. He waved the men around him to silence and leaned closer to



her. “Just alittlewith each med,” she said, “enough to stretch my rations further.”
"Why, Marta?’ Logan's eyes shimmered as he spoke. “Why would you try something like that?"

"I thought if | ate less Earth food there'd be more for you,” she said. “Y ou need...” Tears streamed down
Logan's cheeks. He buried hisface in her hair and whispered into her ear.

"Damn,” Kev said. He looked up at the men surrounding him. “We've got to get her to the med hut.
Now."

* k k %

"They said it was like aheparin overdose,” Kev told Mandy that evening. “It'sa drug they useto prevent
blood clots. They gave her protamine sulfate, the same treatment they give to neutralize heparin. The doc
said shed befine, unlessthere's some other toxic effect we don't know about yet."

Mandy's eyeslit. “ Can we detoxify dl thelocal food with it?” For abrief moment, hope danced in her
eyes.

He shook hishead. It hurt Kev to take away her first moment of optimism since planetfall. “We'd need a
lot of it, administered intravenoudy after every medl. | can't see how we could makeit fast enough.”

"Then were back to square one,” she said. “Worse, because we had to use valuable medical resources.”
"Maybe not. Heparin's a mucopolysaccharide. There might be a connection—"

"I'm going to put restrictions on grunt movements.”

Kev locked onto her icy stare. “What?"

"I'm afraid others might try Martastrick."

"They're hungry. The rations are barely enough for us scientists, and we don't work haf as hard asthey
do."

"I dready cut the work schedule down to the bare essentials—running the power plant, putting up prefab
shelters, unloading critica suppliesfrom the landers.”

"I don't think they can keep going much longer on the rationsthey're getting.”
"What do you want meto do?’ Her voice roseto nearly a shout.

Kev fdt hisown anger peak, but it didn't last. He didn't have the strength for any more arguments. “No
one blamesyou."

"Yes, they do. Evenyou. | can seeit every timel look into your eyes."
Her words stung Kev. Thetruth hurts. “I ... | just want—"

"I know what you want,” she hissed. “It'swhat the whole damn colony wants. Well, maybe I'm not the
savior everyone wants meto be. Ever think of that?’ She flopped onto achair and buried her facein her
hands. Kev could do nothing more than stand next to her. Touch her shoulder? Comfort her? That would
just make thingsworse. The last remnants of hisanger drained away, leaving him numb.

When shefindly lifted her head, he saw that her eyes were cold and lifeless, hardened againgt further
anguish. “No more leaving the compound,” she announced with findity. “Not for grunts. | can't trust them



out there”

"How are you going to enforce it? Honor syssem? An armed militia of scientists?"
Her voice was alow monotone, devoid of feding. “If | haveto.”

"BU—"

"I'll announce it a tomorrow'stown hall meeting.”

"BUE"

"It's not open for debate.”

Thisishow welll die, he thought.

* * % %

Kev dipped out of bed early the next morning to avoid another argument. He walked dowly toward the
andyt lab, savoring the damp chill of the morning air, the calm before the coming storm.

Samples from the scuttlebeast dissection sat atop hisworkbench, each labeled by tissue typein Ben's
meticulous handwriting. A thin smile played across hislips. He knew Ben couldn't hold agrudge. He
hadn't dienated everyone who was dear to him. Just Mandly.

He prepared a quartz cuvette with one of the scuttlebeast samples and popped it into the IR. The
spectrophotometer hummed softly asit passed itsinfrared beam through the sample, leaving himto his
worries.

Hetried to occupy hismind by fiddling with the software that subtracted water absorption from the
sample's spectrograph. After an eternity, agreen light flashed on the front of the spectrophotometer. He
displayed the spectrograph on his monitor and cursed. He must have mixed up the samples! Thiswasthe
graph of asdicylate sample taken from amycowood. He pulled the cuvette from the sample tray and
squinted at thetiny letters scrawled in his own handwriting across the top edge. “ S-Beast Samp 1.”
Humph.

The town hall meeting would be starting soon. Was there time to rerun the sample? He decided he didn't
care and poured another of Ben's scuttlebeast samplesinto a second cuvette. More time to worry. Had
Mandy announced her new policy yet? Would the divide between techs and grunts become an
irreparablerift?

He cursed himsdf for using the derogatory dang terms. We're all colonists, not two separ ate species.
And that was the answer.

The green light flashed. Onelook at the spectrograph confirmed his guess. Scuttlebeasts were
mycowoods.

Life on Earth had differentiated into plants and animas; on New Hope it had not. All lifefdl into one
kingdom with alife cycle including both sedentary and mobile forms. The biochemidiry fdl into place.
Blood-thinning plant eters. Clot-bugting animal enzymes. Individually, the body could process them.
Consumed together, in the same organism, their effects were cumulative.

He jumped to hisfeet and ran toward the mess hal, his heart pounding.

Hewas one of thelast to arrive at the crowded mess hall. The science staff clustered around the tables at



thefar end of the hdl, near the podium set up for Mandy. The workers milled about near the entrance.
Kev could fed the tension permeating the room.

He waded through the sea of grunts, impatient at the dow progress he was making. He had to tell
someone! His eye caught Ahmet, sitting across atable from Ben. He dropped into an empty sedt.

"Sorry about the other night,” Ben said, eyeslowered. “I was alittle hot about Logan and, uh, well—"

"Not now,” Kev said. “I have atheory that just might explain the toxicity of local food sources.” At the
podium, Mandy called the meeting to order. Ben's eyes and Ahmet's spectacles locked onto Kev ashe
explaned.

Ben snapped hisfingers. “ That explains alot about scuttlebeast tissue morphology. Would you believe
that the squamous cdllsin the anima's skin contain chloroplasts? And cdll walls, just like the bugs.
Deeper ingde we found more anima-like cell structures.™

Ahmet shook hishead in dismissd. “I'm afraid the toxicology doesn't hold up,” he said. “Heparinis not
toxic by ingestion. It istoo easly digested.”

Kev pursed hislips, concentrating to hear the soft-spoken, accented words over the growing din. The
hopein his chest deflated as Ahmet's objection sunk in. No, wait. “The muccopolysaccharide| found is
moretightly coiled than you'd find in Earth life. Maybe that makesit resistant to digestion. Enough of it
reaches the bloodstream to interact synergistically with the sdicylate esters.”

Angry shouts erupted from the back of the mess hal. Kev focused his attention on Mandy's amplified
voice long enough to hear her say, “...only atemporary measure. The order will be rescinded as soon as
we find away to makeloca food sources edible.”

The shouts grew louder. An empty glass shattered on thewall behind Mandy. She flinched reflexively,
drawing loud boos from the grunts. They began inching up theaide. A new fear gripped him. They're
going to hurt her!

Hefelt atap on his shoulder. He snapped his head around, prepared for the worst. It was Logan. “We
gottado something."

Kev exhded inrdief. “Right. Let'sgo.” Hefollowed Logan as he forced hisway through the
now-congested aide toward the podium. Perhapsit was dready too late.

"Get away from me,” Mandy said as Logan approached. He stepped aside and Mandy's eyesfell on
Kev. He saw in those eyes the haunted solitude of awoman betrayed. “Kev?' That meek whisper would
haunt him for therest of hislife.

He had no ideawnhat to say to her. But in that moment he knew that her fedings mattered to him deeply.
He il loved her. He dropped his eyes and turned to the podium. “ Stay cam,” he said into the
microphone. His voice emerged from the speakers, unsteady and hesitant. “We ... we are working on a
way to detoxify the mycowood...."

"Only thing that can save the gruntsisagrunt mayor!” Shouts from the crowd grew louder and the
menacing workers|oomed closer. They began to chant, “Logan! Logan!"

"Hold it! Listento him!” Logan said, and in aflash hewas by Kev'ssde. “We cantrust him,” he said into
the microphone. "I trust him.” The chant died down and Kev stared at Logan in shock. Logan invited
him to spesk with awave of his massve hand.



Kev cleared histhroat into the microphone, breaking the sudden silence. Heredlized that every single
man and woman on the planet was waiting for him to speak. His hands began to tremble. “I ... we, uh,
f-found two substances that, when ingested together, inhibit the blood's ability to clot—"

"Tech-babble,” shouted agrunt. “ That'sal they offer. We're the ones who built this colony! Logan
should bein charge.”

Ben reached the front of the crowd and shouted, “No, wait!” A grunt grabbed him from behind, locking
hisarms behind his back, while two others advanced on him.

"No!” All eyesturned once again to the podium, where Logan's shout had needed no microphone.
“Listento him.” Ben shook off his attackers and stared at Logan with newfound respect.

Kev redlized that he didn't have much time to make his point. The worker wasright; now was not the
timefor achemistry lecture. The colony needed action, not words. With his pulse pounding in hisears, he
began to speak. “Me, Ben, and Ahmet think we have it worked out. Logan can oversee our work, make
surewe're on the leve. If were right, we should be able to use mycowood as afood source.”

Asone, the colonists stared at him in stunned silence, eyes wide. Someone began to clap. Soon, the
mess hall shook with a deafening ovation. Kev stepped back from the podium, his rubbery knees barely
up to the task. Logan had pulled Ben and Ahmet out of the crowd and now stood next to Kev, an arm
draped over each man's shoulder.

"I'm afraid | do not see how you intend to make mycowood edible so quickly,” Ahmet shouted over the
din.

Logan'slook hardened. “If you're bluffing—"

Ben flashed awide smile. “Think about it. The animd-like enzymes are produced insde the body cavity,
the sdlicylatesin the bark, or skin, or what have you. It should be easy to separate the two."

"So wejust haveto be careful to eat the skin separate from the meat?’ Logan asked.

Kev's head bobbed up and down enthusiagtically. “More or less. Well aso want to find away to
remove most of the mucopoly—uh, the heparin enzymeto be safe. Y ou think that will work, Ahmet?’

His owl-eyed glasses sparkled, and abroad smile split hisface. “I'll clone another litter of ratsright away.
Well have an answer inamonth.”

* k% k %

Every colonist on New Hope, save one, was seated in the mess hdll for the big day. Kev noted with a
touch of disgppointment that they sat in clumps, atech table here, agrunt table there. 1t will taketime, he

thought.
Ben, sitting next to him, leaned over and whispered, “Couldn't talk Mandy into coming?”
"Doc Pearson said | shouldn't push her. She needstime to get her confidence back."

Ben nodded and lowered his eyes. “ Sheld been standing between us and death for more than two years.
Anyone would've cracked under that kind of stress.”

" She never wanted to be mayor,” Kev said. “But weidolized her for kegping us dive long enough to get
here. How could she refuse? She has—we have alot to work out.”



Ben hung hisarm over Kev's shoulders and smiled. “Buck up. Shelll befine, like the shrink says.
Today's your moment in the sun. | think it'stime to get this celebration sarted.”

Benwasright. Kev clapped him on the back and put on the best smile he could muster. He stood and
the murmured conversations faded to silence. He ceremonioudy lifted thelid from the large pot Sitting on
the table before him. His action was mirrored at every tablein the hall. A warm mint aromaclimbed the
short distance to hisnose. A rich, textured bouquet lurked beneath the mint, earthy and perhaps adight
bit fruity. He drew the aromadeep into hislungs and the colonists erupted in cheers.

"I never wanted the job, and I'll be glad to turn the reins over to ared leader once wefind one,” he said,
and the cheersturned to chuckles. The colonists good humor was contagious. “But for now, herel am,
your interim mayor and M. C. of thisincredible celebration. Who would have thought two months ago
that we would be sitting here today in peace, about to share our first native mea ?"

"Ahmet thought it would be one month!” Logan shouted, prompting a second round of chuckles. The
Turkish man stood and took athegtrical bow.

"WEell give him the extramonth,” Kev said. “In the weeks and months ahead well be able to add many
more local food sourcesto our diet. WEII have recipe contests, create dishes unique to New Hope. |
persondly can't wait to try scuttlebeast meet. Ben heretells me it probably tastes swest. After al, it'slittle
more than the fruit of the mycowood, like an gpple that can go out and find its own mate.

"But for today, let us give thanksfor the first native food guaranteed to be safe—mashed mycowood
bark, or skin, or whatever you want to cal it.” Kev picked up aserving spoon and thrust it into the pot.
He lifted a hegping spoonful of the steaming yellow-green mash and dumped it onto hisplate. It had a
pasty consstency, like hummus. He dipped hisfork into the warm pagte, lifted it, and popped it into his
mouth. The colony cheered as one as New Hope provided its very firgt sustenance to a human guest.

It tasted like awhole new world.
Copyright © 2009 Jay Werkheli ser
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Novedette: JOAN by John G. Hemry

* * * %

[llustration by Mark Evans

Real hitory can be quite different from the legend that grows around it....

Kate paused on her way out of her gpartment to adjust one of the pictures adorning onewall. Every
picture on that wall had the same subject: ayoung woman either riding or fighting in medieval armor, or in
medieva men's clothing facing hostile questioners, and in one heartbreaking depiction tied to astake in
the middle of atown while flames rose around her.

Her friend Cylene turned along-suffering look on Kate. “Have you ever thought that maybe you take the
Joan of Arcthing alittletoo far?'

"That depends on your definition of ‘too far.””

"Learning French."

"Lots of peoplelearn French. It's an important language.”

"Buying every picture and book about Joan of Arc that you can find."
"She was an important historicdl figure,” Kate argued.

"Joining the Society for Crestive Anachronism, buying an entire set of authentic medieval-type armor and
asword and devoting plenty of hoursto fighting other SCA-type people.”

"It'sfun, and it helps you understand history better, and SCA-type people are very interesting.”

Cylene shook her head. “How many of them mention at least once aweek how much they love Joan of
Arc and how they wish they could somehow save her from being burned at the stake?'

Kate frowned at thefloor. “I don't ... love her that way."

"Right. If you were dill in junior high school instead of graduate school you'd spend dl of your classtime
practicing writing ‘ Kate of Arc’ in your notebook. Look, I'm not as up on history asyou are, but I'm
pretty sure that Joan of Arc didn't have alesbian bonein her body."

"You can't be cartain of that."

"Oh, Kae.” Cylene's expression turned pleading. “Y ou should be living your life today, with ... people
today."

"Likeyou?’ Cylene blushed dightly at Kate's blunt question. “I'm sorry. You'reredly great, Cy, but |
guess| justwish..."

"It was six hundred years ago, Kate!™

"A little more than thet, but, yes,” Kate answered in alow voice. “1 redize | may seem alittle obsessive,
but isit so wrong to wish | could have saved her from being burned? She was such aremarkable person
and it was such ahorriblefate."

"Yes itwas” Cylenesghed. “I guess|'ll haveto stay the other woman in your life”



Thefirst thing agraduate student learned was that being a grad student consisted of nine parts drudgery
to one part learning. Kate and two other grad students were drudging away evaluating undergraduate
papers when Professor Barandila poked his head into the room they were using. “Kate, | need some
assgtancein my lab. Areyou available?'

Kate perked up, aware of the other students casting envious glances at her. Prof Barandilaslab was
off-limits, leading to constant speculation about what he was working on. Now Kate would beina
position to find out. “Can you guys handle the rest of these?” she asked her fellow grad students.

They nodded with different degrees of resignation, and Kate followed as Barandila shuffled to hislab
with adefeated air. “1 need the lab papers collected and archived. It has to be completed this week.
Don't worry about the equipment. That will be dismantled later.”

"Oh.” Kate looked from the professor to the massive gleaming hollow cube formed of wires and tubing.
“It didn't work?"

"I don't know. Nobody knows.” Barandilawalked over to the equipment and gazed at it morosely.
“Theré's no sensein not telling somebody now. This should be aworking time-travel device, something
capable of placing ahuman being in the past and then recovering that person.”

"lan't that impossible?”

"Anything isimpossbleif you don't do it right!” Barandila pointed to hisdevice. “ Time doesn't even exist
if you do the equations properly. The problem was in repositioning someone to a different place, aplace
they couldn't bein. Have you heard of tunneling? Y es? A particle goes from one place to another placeit
cannot go, yet it does? That's very smplified, but that's the principle this device uses. It doesn't actudly
move something through time, it just establishes conditions under which that object isactudly in another
time"

"But, it doesn't work?’ Kate asked again.

"It seemsto work.” Hisburst of energy gone, Barandilasumped againgt adesk. “But we can't usea
human test subject unlesswe know it's safe. Rules and regulations. Animals aren't even permitted unless
it's proven safe for robots first. We tried using robots, then just cameras and sound recorders. They were
al disabled, none of them brought back samples. Something about the travel device wipes everything on
any recording devicewevetried. It'sjust blank. The return device seemsto work, but isit redly
returning them? Are they redly going anywhere? Thereturn istheingtant after they left. It hasto be, so
theré's no proof anything went anywhere, no proof it is safe, and without that proof we can do nothing.”

"Why not just send something back in time a couple of hours? A note or something?'

Barandilamustered a amile at the suggestion. “ Good thinking. Wetried that. Nothing happened. 1t may
be a problem with trying to make an object smultaneoudy exist twice, which iswhat would happen if we
sent something back ashort time, and there are no conditions we can establish in which an object or
living thing smultaneoudy exigstwice. Asfar aswe can tell the universe will not accept that.” He
ghrugged. “ One more thing that didn't work. So the machine will be taken apart next Monday."

"Next Monday?’ That left Six days. Kate couldn't take her eyes off of the device, awonderful and
frightening idea.coming to her. “ Professor, since they're taking it gpart soon, would you mind showing me
how it works?'

* * * %

It felt ridiculous snegking into the university |ab complex after midnight with her armor. Being caught with



awegpon on campus, even asword, would get her into major trouble. But Kate kept on going,
wondering if sheredly wasfar too obsessive for her own good.

But then she thought of Joan. Thought of her tied to the stake asthe flamesrose.
Kate kept on going.

She put on her armor, trying to imagine any possible cover story if she got caught by campus security.
The contents of the bag tied to her waist wereillega on or off campus, but she needed what wasin there
even though the cost had made her cringe. Kate had to leave her gauntlets off to set the controls,
specifying the date, time, and location as precisely as she could, making sure the return device was firmly
attached to her wridt.

Taking up position on the platform that Professor Barandila had indicated, Kate closed her eyes, took a
deep bresth, and then winced in shock as sunlight flared around her.

* * % %

Rouen in May, 1431 AD was crowded, dirty and overrun with English merchants, knights and other
soldiers. The city had been controlled by England for more than adecade, so the invaders carried
themselves with easy familiarity. Kate, hidden behind her armor, had to talk her way past guards a the
city gate who laughed at what seemed to be the spectacle of aknight who was walking because ‘ he
couldn't afford ahorse.

She had an ideafor getting ahorse, though.

It wasn't too hard to find where Joan's public appearance was going to take place. Many people were
heading that way, speculating about the Maid, wondering if the devil or God's angels would appear to
save her.

Two elevated platforms had been set up, asmall one for Joan and her guards, and alarger onefor the
inquisitors. The crowd around the platforms seemed a solid mass, but on the outskirts squires stood
holding the horses of their masters. Kate walked confidently toward the squires, ignoring their speculative
looks.

She stopped in front of two horses that looked very promising, massve war steeds resembling the
Belgian draft horses of her own time. The two squires holding them looked at each other nervoudy, then
Kate couched her voice in what she hoped sounded like aman's tones through her helmet, aso hoping
that the old English phrases she had wheedled out of afellow grad student and hastily memorized were
accurate enough to be understood. “Y our masters need their horses to accompany the Earl of Warwick.
Comedong.”

The armor concealed her nervousness as K ate turned with the casual arrogance she had seenin dpha
girls on campus, and began heading toward the platform where Joan was dready being subjected to
public triad, humiliation and intimidation under threst of immediate death by burning. Kate could hear the
squires leading the horses behind her as Kate shouldered her way through the crowd, making free use of
her armor to plow ahead. The citizens of Rouen and English spectators gave way reluctantly and angrily,
but in the manner of people everywhere didn't question someone € se who seemed to know what they
were doing. Eventually Kate reached apoint near the platform holding the Maid of Orleans.

Joan looked awful, weak from illness and matreatment, worn down by the constant harassment of her
inquisitors. In alittle while, Kate knew, after holding out against physica and menta torment for ayear
shewould finaly bend enough under threat of being burned aive to sign a recantation even though Joan
didn't know what the recantation actualy said. A few days|later Joan would be declared in violation of



recantation, tied to the stake, and burned to desth.
That had happened, but none of it would happen, if Kate could helpit.

K ate faced the squires again, who were looking around for their mastersin puzzlement. “1'm to ride one
of the horses and |ead the other.” She moved to mount the horse that seemed steadier.

"But, Sr—!” the squire holding that horse protested as Kate barely managed to hoist hersdlf and the
weight of her armor into the saddle.

The English men nearby were eyeing Kate, some of them putting their handsto their sword hilts. A
gaudily dressed English nobletrailed by three knights was coming toward her in the same manner Kate
had seen police officers use to gpproach a potential trouble-maker.

Kate reached into the bag at her waist and pulled out two of the flash-bang grenades sheld gotten from a
gun-nut acquai ntance who had bought them over the internet. Everyone watched, trying to figure out
what she was doing, as Kate pulled the pins on the two grenades, counted to three, then tossed them to
either sdeinto the crowd and gripped her seet in the saddle astightly as she could.

The grenades exploded with thunderclgps of noise and intensdly bright flashes of light designed to
disorient people but not inflict injury. Those nearby fell away with startled cries, rubbing their eyesand
faling to the kneesin surprise. Kate had dready seized the bridle of the other horse and now converted
their panicked bolt into a charge toward Joan.

Everyonein the areawas|ooking a her now, including the band of rdigiousinquiditors on the larger
platform. As her horses pulled up short of the smdll platform, Kate hauled out more grenades, pulling the
pins and tossing them toward the guards and other men near Joan, at the large platform with an unspoken
wish that the grenade would blow off the nose of the noxious Bishop Cauchon, and out into the crowd
again. The crash and flare of the explosions scattered people everywhere the grenades burst, some
fleeing in panic and others disoriented and unable to muster resistance.

"Joan!” Kateyeled. “Tomel” Joan hesitated only amoment, then legped forward and down onto the
second horse. More English knights were coming, forcing their way through the terrified crowd. Kate
tossed more grenades at them, then her mount and Joan's were stampeding toward and through the
fleeing crowd.

It took al but one of Kate's flash-bang grenadesto clear apath and throw off pursuit, then she and
Joan's mounts were thundering toward the main gate of Rouen while arrows and crossbow bolts flew
toward them. Thelast flash-bang broke up aline of pikemen at the gate itself, then Kate hauled out her
last wegpon, a homemade thermite grenade courtesy of adesign aphysics maor had obligingly drawn up
for her under the pretext of researching astory. She dropped the weapon in the center of the gate as they
went through, the grenade flaring to life in an intense blaze that would block the gate for agood while.

This would make a great movie, Kate thought through her relief and eation as the two riders tore away
from the city.

They kept going until Rouen could no longer be seen and Joan dowed their exhausted horsesto awalk,
then the Maid turned her eyes on Kate. “Who are you, Sr, who hurls lightning from your hands?"

Katelaughed and pulled off her hedmet, dizzy with reief. “I'm Kate."

Joan stared. “A woman? Such as mysdlf?’ Crossing herself, Joan shook her head. “Or are you insteed
anangd or awitch?'



"Neither, I'm just awoman.”
"That has been my argument,” Joan said. “Y ou saw how well it has served me."

"Well, yeah.” Kate pulled out the crucifix she wore out of habit and her devotion to Joan. “See?I'm
okay."

"Oh-kay?’ Joan sudied the crucifix. “ Can you make the holy sgn?'

"Cross mysdlf, you mean? Sure.” Kate had been raised Catholic, but had stopped believing in therituds
and the mae-dominated hierarchy long ago. She gill knew the gestures, though. “ See? | can recitethe
Lord's Prayer, too."

"Without sumbling?’ Joan asked in a self-mocking manner. “I won't ask that of you, since | wouldn't
yield when they demanded it of mein hopes| would offer them some grounds for their charges. But if
you are but awoman, how did you discomfort the English so?"

"The grenades? They're like petards, just better.”

"Much better! Y ou didn't haveto light them, so the English had no warning of their use. Do you have
many?'

Kate shook her head. “I used dl of them getting us out of Rouen.”

"Then we must fear pursuit, even though your weapons surely delayed the English.” Joan turned her horse
off the road, leading the way across country at the best pace the steeds could maintain. “We must move
fast and dong quiet ways, hidden by tree, hillock, and bush. But then you know this.”

"Yes. Yes, | do,” Kate agreed quickly, looking backwards in sudden worry.

For her part, Joan looked ahead, breathing deeply. “ Saint Catherine told me | would be saved, and a
woman named Kate hasfulfilled her promise. How can anyone doubt the word of God? Surely now His
hand will guide us as our enemies seek us."

"We can go somewhere safe now,” Kate said eagerly. “Where no enemies can find us. Completely safe.”
Joan gave her aquestioning glance, amazingly bright eyes under dark hair cut short in the current male
fashion, as Kate continued. “I can take us both there."

"Whereisthis place?'

"My home. Very far from here, but we can get there ingtantly.”

Joan's glance was measuring now. “But you are not a sorceress or ademon sent to tempt me?*

"No!"

"Very far from here,” Joan repeated. “Y our French isodd. Y our home must be far from France indeed.”
"Yes,” Kate admitted.

"Could we return as quickly?'

"No."

"Could wereturn ever?"



As quick-thinking as her trid record had revealed, Joan had immediately asked the questionsthat Kate
had hoped wouldn't come up until much later. Now Kate willed hersdlf to lie, to assure Joan that yes of
course they could, but instead the word “no” came from her.

Joan nodded, took another deep breath, then smiled at Kate. “Then | cannot go there, evenif you are an
angel. | must go south again, find my friends, and serve the kingdom of Franceand my Lord."

"Charles? King Charles? Who left you a prisoner and did nothing to help you?'

"My LordisGod,” Joan said softly, her eyesforward again. “I serve King Charles, who | would ask you
not to disparage, | serve the kingdom of France, | serve the people of France, but | serve my Lord first.”

"Um, excuse me.” Kate hadn't thought it would be hard to convince Joan, who had been betrayed by her
own side, treated horribly by the English, and had just narrowly escaped a painful death. It hurt to look at
her, to see the marks of illness and matreatment. “Y ou've aready done what you need to do. The
English will leave France. It take awhile yet, but they'll lose."

Instead of answering, Joan had adigtracted air, asif listening to something el se that Kate couldn't hear.
After afew moments, Joan's focus sharpened again and shelooked at Kate. “My voicestdl mel must
stay. My mission is not yet done. God wishes more of me. That iswhy | was saved.”

"No. Wait.” Thiswasn't right. Grateful Joan, smart Joan, clever Joan who had talked rings around her
learned inquisitors at her tria, who had been abandoned by supposed friends and dlies, who had been
beaten down to the point where even her will had been about to bend, was supposed to see the sense of
coming with Kate. “I know you credit your voices with telling you things, but women used to do that a
lot, because society wouldn't accept that women could have ideas on their own. So women claimed
they'd been told things by voices or spirits. Y ou don't have to pretend with me. | know you're smart. |
mean, you're barely twenty years old now and look what you've done!™

Joan seemed bemused, though. *Y ou know much of me, it seems, and yet much of what you know does
not seem to be me."

"I've studied you for years and admired you al my lifel™

"All of your life?” Joan laughed in ahdting way, asif she had grown unused to any lightheartednessin her
captivity. “Y ou seem my own age.”

"I'm twenty-three."

"Then you can only have heard of mefor afew years! And | must tell you that what you have heard is not
my truth. My voices are true and have guided me honestly when | listened to them. They tell me of God's
commandsfor me"

Kate bit back her first reply. Clearly, Joan wasn't the religious hysteric she had often been painted as, but
just as clearly she wasn't going to admit to someone she had just met something so personal as what
Kate knew had to be the truth about her voices. “I didn't mean to question you. But, redly, God didn't
saveyou, | did. | came herefor you."

Joan reined in and Kate stopped her horse aswell, the two gazing at each other across the small distance
between them. Her face lit with someinner fire, Joan reached acrossto grasp Kate'shand. “ Y es, you
came. Do you not see the hand of God in this? Y ou were Hisinstrument in my rescue, and that ishow |
know you will continue to help me. Y ou are atrue companion. Thereis no falsenessin you. My voices
told methis, asdid my heart. | cannot come with you. But you can come with me."



Kate gtared at Joan, a Joan's shining eyes, a Joan's face glowing with conviction, and felt her own will
yielding like awesak dam trying to hold back an ocean of faith. “ All—al right."

"Then onwards!” Joan kicked her mount into motion again and Kate followed, dowly redizing asthey
rode that Joan was now leading, not her.

* * % %

They couldn't have gone more than an hour longer, following awandering path dong small trailsand
through low areas, before Joan began swaying in the saddle. “Y our pardon, but do you have anything to
eat? | have not been fed for two days, nor been dlowed deep in that time.”

"Two days?’ No wonder Joan had been on the verge of collgpse. The inquisitors had softened her upin
every way possible. Kate dug into another smal bag containing avariety of
just-in-case-they-were-needed food bars. Joan eyed the food bars dubioudly, but after atentative taste
began woalfing them down.

"Have we anything to drink?"

Kate started to say no, but then began checking the contents of the bags hanging from the saddles of the
horses. One contained aleather flask that seemed to have about aliter of liquidin it. “How about this?"

Joan took the flask gratefully, putting it to her mouth and drinking deeply before lowering it with a
contented Sigh and passing it back to Kate. Taking a cautious swalow, Kate found that the flask was
filled with sharp red wine. Finishing the last food bar, Joan extended her hand for the flask again and
drainedit.

Not long after that, Joan fell adeep in the saddle, Kate riding as close as she could to help prop up her
companion when necessary even though Kate's own discomfort from riding was growing with every jolt
of the horse beneath her. She had ridden enough to know horses, but never for really long periods and
rardly in armor. Despite the aches ling her, Kate wanted to keegp going even when the sun set, but
the exhausted horses made it clear that wasn't going to happen. Joan roused long enough to lead them of
the path they were on into astand of trees that shielded them from view, their worn-out horses quietly
cropping grass. Kate sat, her arms around her knees, watching Joan and trying to think.

Joan sghed happily beforefalling adeegp again. “1 shal deep free tonight for the first time in many, many
days. | can never thank you enough, Lady Kate."

Lady Kate? Apparently Joan had decided that Kate deserved asocid promotion. The glow of happiness
that brought (Joan thinks | deserve to be called Lady Kate!) soon dissolved, though. Kate really hadn't
planned for along timein medieva France. She was supposed to rescue Joan, then Joan would quickly
and gladly agree to be spirited back to modern times, and some sort of vague happily-ever-after would
follow. But Joan wasn't going along with Kate's perfectly sensible plan, evenif that plan wasn't very
detailed. She's amazing, though. No wonder Joan impressed, or scared, everybody who met her.
But she's not exactly what | expected. Kate fdl adegp hersdlf while trying to marsha new argumentsto
convince Joan to come with her.

* * % %

The next day brought amarvelous variety of dull and sharp pains from deeping outdoorsin armor, as
well as gnawing hunger since there wasn't anything |ft to eat. Joan seemed to be blossoming under the
open sky, toughened by her peasant upbringing and well accustomed to privation from her long
imprisonment, but Kate felt like death warmed over. The horses, surly from too little to eat and too short
anight'srest, didn't help matters. Nor did having to wait while Joan kndlt by herself for an extended

period of prayer.



Eventudly they got on the road, but soon Joan insisted on veering into asmal village in search of food.
“Have you any coin?’ Joan asked Kate, cradling bread and wine that a peasant had brought from a
tavern.

Kate reluctantly hauled out the single just-in-case red Silver coin she had brought dong. The image of
Franklin D. Roosevelt on one side of the dime was aready worn down quite abit, so there didn't seem
much chance that anyone would be able to recognize the coin by the time actua United States currency
came into existence in another three or four centuries. But Kate paused as she started to hand the money
over, saring a the coin. I'mworried about a single anachronistic dime? Yesterday, | blew my way
out of Rouen with Joan of Arc, who won't be burned at the stake there on schedule, and I'm
worried about a dime messing with history? What will freeing Joan do to history if she refuses to
come home with me and keeps rampaging around France? What the hell have | done?

But it wasn't like she could turn Joan back over to the English. The English would probably burn both of
them to desth on matching stakes, which wasn't the kind of altered history Kate was interested in being a
part of. Without amap, Kate knew only that they needed to go south to find safety, but the winding
roads they were following didn't seem to care about cardind directions. After an hour'sride they reached
one crossroads that looked like every other crossroads they had passed. Trying to make out the words
on the battered wooden sign to one sde of the path, Kate wondered how anyonein thistime found their
way anywhere. “My kingdom for aGPS."

"Y ou have akingdom?’ Joan asked.

"No, it'sasaying.” Kate thought it best not to explain that it was from an English playwright, especialy
since Shakespeare had referred to Joan asa“foul fiend."

"What isa Gee Pee Ess?’
"It'skind of likeamap."

Joan nodded, then pointed assuredly down one of the intersecting roads. “We have no need of maps.
My voicestold me this morning that we should come to this place, and to take thisway when we did.”

"Your voices?’” Somehow that didn't sound to Kate like agood substitute for a GPS. When had Joan
talked to her voices?“We need to go south to get to safety, and that's kind of west, | think."

Shaking her head, Joan pointed down the other roads. “ The English have many parties out trying to find
us. They have every man available on the search. If we go down any of those other ways, our chances of
being found are much higher.”

"Wheat's so specia about that road?"

Joan smiled. “Itistheright road.”

"We must go that way. We dare not linger here to debate. Come!”

Kate found hersdlf riding to catch up with Joan's horse as they headed down the road Joan had chosen.

Asthe morning and their ride wore on, any remaining glow of adventure faded asthe pain grew in Kate's
chafing thighs and sore butt and her mind worried about what a free Joan would do to change history.
The risng summer sun beat upon her armor until Kate wondered just how long it took to broil ahuman
being dive. Just after noon they rode through a village whose inhabitants stared at them both. They had



amost made it out the other side when an old man stepped into the road and gestured for them to halt.

Irritated, Kate started to ride past, but Joan reined to a halt and gave the man arespectful nod. “ Good
day, friend farmer.”

The man came close to Joan, studying her face, then smiled to reved amouth with few remaining teeth.
Kate had been gradually getting used to the unwashed fragrances of human bodies, including Joan's, but
this man was particularly ripe. From the smell, he seemed to raise pigs. “ The Maid. You arethe Maid.”

Joan smiled back asif to an old acquaintance. “| am, friend farmer.”

"You il fight for France?'

"1 will fight for France to my last breath, friend farmer.”

The old man smiled again and gestured them to wait, then hobbled quickly to a house nearby.
Kate glanced around nervoudy. “ Joan, we need to keep moving.”

"No. Let uswait."

Setting her jaw with growing anger at Joan's assumption of command, Kate started to argue again, then
stopped as the old man regppeared ad ong with two younger men carrying heavy burdens. *Y ou will need
these,” the old farmer announced, unwrapping the bundles. In one, an assortment of pieces of armor
rested, in the other, a sword and scabbard. “Y ears ago, adrunken Burgundian knight stayed here the
evening, attempted to dishonor one of my daughters, and never left. Herestsin one of those fields. Now
you can make use of hisarmor and wegpon.”

Most of the armor didn't fit, but Joan was able to fasten on the breastplate, then belt on the sword. “My
thanks™"

"Will you touch my sons, Maid, that they may have long lives and find good wives?'

Joan gave aweary sigh, but then smiled and lightly touched each of the younger men on their shoulders.
“I have no specia powers, but | ask that God grant you long lives and good wives."

The old farmer grasped Joan's hand for amoment and kissed one of her rings. “May God blessyou,
Maid."

"And may Heblessyou,” Joan replied, before finaly heading onward.
"| thought wewerein ahurry,” Kate grumbled sometime later, after sewing since leaving the village.

"But now | have asword and some armor. The poor people have few who listen to them, who carefor
them. | dowhat | can,” Joan replied.

It was bad enough that Joan kept telling her what to do, but Joan a so had been right to stop for the old
man. That just made it more aggravating. It would be nice if you listened to me even once, you bossy
little—K ate caught hersdf. Thiswas Joan. She knew what Joan had done, and she knew how Joan had
done things. Why had she ever expected Joan, of al people, to be compliant? And any student of the
Middle Ages knew that Joan was absolutely right that few with any power cared about common folk.
Remorse replaced anger. “1I'm sorry. I'm redlly rotten sometimes.”

Joan turned areassuring smile on Kate. “ Y ou are not abad person, Lady Kate. Y ou cameto save me."



Kate stared at Joan asaredization filled her, as clearly asif one of Joan's voices had been spesking a
truth that Kate did not want to hear but couldn't avoid. | didn't come to save her. | didn't really know
her. | came to save her for me, for what | wanted her to be. It was all about me, never really
about Joan. Not this Joan, not the real Joan.

"Kate? Areyou well?’ Joan, who had just endured many months of torment, was watching Kate with
real concern.

"I'mfine. | haven't gone through anything compared to you."

Joan shook her head. “1 am not an easy person, Kate,” she confided inalow voice. “I wasraised a
peasant, without the fine manners of the court. My mission from God and my devotion to France
consume me. | can be impolite and abrupt, and sometimes prideful. | know this, | sorrow for this, and |
pray you will grant meforgivenessfor my falings"

Kate, consumed with guilt, reached out a hand to touch hers.  Joan, you're awonderful person. Redly."

"Redly?But | am awitch, asorceress, and aheretic, did you not know? The English and the University
of Parishave said s0.” Joan grinned in a sudden mood swing. “In the name of God, it sometimes felt
when | was aprisoner asif only God wason my sdel”

Katelaughed. “1've run into my share of university professors who think they're God, and the English
aren't the best people around these days. But if not for the English we wouldn't have had the Begtles, so |
guessthey get better.”

"The beetles?” Joan's mood shifted again, to curiogty and puzzlement. “Beetles are from England?’
"l mean thesinging ones.™

"Singing beetles?’ Joan laughed thistime. “What do they sng? Do thefairieslead them in song? The
common folk of your land must have the same fancies asthose here.” Her laughter faded. “ Such things
areinnocent, | think, yet the learned churchmen tried to use the smple old beliefs as proof | was awitch.
My faith in God sustained me, but I hope He will forgive that | wondered sometimes during my ordedls at
Hispurpose.” She crossed hersdlf.

Kate's frustration came back, fed by her own clashes with the church she had beenraised in. “I don't
understand. | just don't get it, Joan. Y ou're so smart. So very intelligent. Anyone talking to you can tell
that."

"Thank you, but | can neither read nor write anything but my own name.”

"Y ou just weren't taught how to do those things! That has nothing to do with how smart you are. But then
you talk about your voices, and God ... and..."

Joan turned a puzzled ook on Kate. “ And?"

"How canyou...?’ She couldn't say it, couldn't accuse Joan of mindless superdtition, of being the kind of
hysteric that history had often painted her as.

But Joan somehow understood, looking first startled, then to Kate's shock laughing again. “ Do you think
that being smart and having faith cannot live together?"

"But—There's no proof—"



"Proof?" Joan waved her hand. “I am here. Orleansdid not fal, Charleswas crowned king in Rheims.
None of these are proof?’ She laughed again as Kate struggled for words. “Lady Kate, my voices do
not tell me to deny what is. They do not say ‘ Joan, ignore what your eyes see, for the sky isred, not
blue’ I would not listen to them if they said such things, because by that | would know them false. The
churchmen who examined mein my tria questioned my faith and my voicesin many ways, but even they
never could point to anything and say ‘thisis proof sheisawitch and aheretic.” Joan gestured to hersalf
thistime. “ Though they cared not for my male attire, as you may have heard.”

Kate couldn't help amiling. “I understand your mae clothing and fighting in battle horrified them more than
the ideathat you were awitch or heretic. It will be along time before men can accept women wearing
so-caled men'sclothes.”

"I do not know that men will ever accept that!"
"Surethey will. If you'd come with me, | could take you to a place where they do.”
Joan smiled back, then shook her head again. “No, Lady Kate. | could not betray my mission.”

"But how can you till believe in that mission when everyone you helped abandoned you?” Kate burst
Out.

"There must have been reasons. | must believe.” Joan must have read Kate's reaction. “ Surely you
believe in something, Kate?” Joan spoke confidently, her eyes seeming to glow, her presence so strong
that Kate stared wordlesdy for amoment. “Y ou may confessto me,” Joan whispered with agrin.

"Yes,” Kate said, unable to take her eyes off of Joan'sface. “ Thereis something | believe in, something
that was alot morethan | thought | knew."

"Then follow your heart,” Joan advised. “ Our Lord gave us both heart and head for areason. Everything
has apurpose.” She crossed herself again. “In time, we may learn the purpose.”

Every argument that Kate had ever heard againgt such fatalism popped into her head, but faced with Joan
they al seemed inadequate. Orleans did not fall, Charles was crowned king in Rheims. Both had
been thought impossible before Joan came to lead the French army. The very idea of ateenage girl with
sword and armor leading the French army into battle had been thought impossible, would be dismissed
asfantasy if the historical record wasn't undeniable. How did anyone refute that those things had

nonethel ess happened? Would Kate be the one arguing that the sky wasred if shetried to refute them?
Anyway, fatalism wasn't the right word, wasit? Joan might believe that God was dictating outcomes, but
she used that faith to motivate her to action on behdf of others. “I just don't know."

"Your heart will tell you if you listen,” Joan said again.

* * * %

Sunset wasn't far away when they rounded aturn and found themsdlves facing an even dozen mounted
knightsin battle-scarred armor. Kate froze, knowing they should run, but too shocked a the moment to
react.

Joan sat camly, though, raising one hand in greeting. “ Good day. Who do you serve?’

One of the knights rode forward, his battered armor and harsh face telling of long yearsa war. “We
serve France, Maid. It has been long since| saw you last.”

"André.” Joan smiled. “I wastold that one | knew before would find me this day. Who pays you now?"



"Duke Alencon."

The smile on Joan's face broadened so much that Kate felt asif the sun had suddenly come out from
behind clouds. “My good duke. Heis near?"

The knight shook his head somberly. “ Duke Alencon could not come here. Nor could any army he could
rasefight itsway this deep into territory controlled by the English. Instead, he hired afew small groups of
mercenaries such aswe who could travel through the nets of the English and the Burgundians. We were
to go to Rouen in hopes some opportunity to aid you might arise. Maid, there are English everywhere.
They scour the countryside for you.” André turned a questioning look on Kate. “I do not know this
knight."

"Lady Kate. Sheismy rescuer and trusted companion.”
"Another Maid to fight for France?’ one of the other knights asked in awondering tone.

Kate hoped it was getting dark enough that her blush couldn't be seen. If these knights were looking for
another virgin, they had found Kate afew yearstoo late.

But Joan was dready answering. “Lady Kate is a stout warrior who aone rescued me from Rouen.” The
mercenaries al turned impressed | ooks toward Kate, making her blush even more. “If God willsit, we
shall return safely to my good duke. Do you know of a secure place for the night?”

André nodded and, turning his horse, led them onward in the direction that Joan and Kate had been
traveling. By the time night fell they had made camp inasmall dell well off the road, with treesclose
enough by to provide asmal measure of shelter aswell asfalen wood for asmal fire. Overhead, the
gtars came out o thick and bright that Kate couldn't help staring, astounded &t their brilliance and findly
understanding why people had thought that the heavensredly did hold Heaven.

The mercenary knights shared out hard bread and the raw red wine in their flasks while some of their
number went scrounging for food, eventualy returning with piles of wild mushrooms cradled in their arms.
Kate watched with aarm as everyone took thin sticks, spearing the mushrooms to hold them over thefire
for roagting. “ Arethose safe?!

André gave her apuzzled look. “ Of course they are. Who wouldn't know a dangerous mushroom from a
safe one?'

"Lady Kateisfrom far awvay,” Joan explained. She seemed in her eement among these rough soldiers,
trading jokes, asking for news, sharing stories of earlier battles. Every oncein awhile one of the
mercenaries would inadvertently utter an oath and then Joan would gently reprove him, the hardened
warriors humbly accepting her admonishments.

Kate ate her share of the mushrooms and bread, taking swigs from flasks as they went around, the red
winewarming her inddes, watching Joan laugh and talk. The mercenaries listened attentively to her,
showing red respect. “I don't get it,” Katefinaly murmured to herself.

André had been close enough to hear, and now turned to Kate. “ Something bothersyou, Lady?"

"Yes. You'redl experienced fighting men. Y ou're mercenaries. Y oure men, and these days men don't
listen much to women. But you redly seem to think alot of Joan."

André |ooked toward Joan aswell. “A wise man listens to women on some matters. My father told me
that. Most women confine their concerns to the home and the farm, though. But the Maid is different. It's
likethis. I'm amercenary, Lady Kate. | used to believein other things, but mercenaries believein only



onething, and that's money.” André nodded toward where Joan sat. “Y ou need to stay diveto spend
the money you earn, and that's why mercenaries have no quams about following the Maid. She'safine
leader, with agood mind for combat.”

"Redly?1've heard alot about her, but not much about that.”

The mercenary laughed harshly. “Thank the nobility for trying to hideit! They couldn't have it known that
agirl wasabetter leader of men in bettle than any of them. The English and the Burgundians want little
said of it aswdll, that awoman beat them soundly again and again. Better for them to call her a sorceress
who won her battles through black magic, or to talk about her clothing and her faith. But surely you've
heard some of the Maid's military doings, like her advice before thefight at Patay.”

Kate managed to dredge up that memory. “ Something about spurs, wasn't it?"

"Yes. “You have good spurs. Usethem.” Then she explained that it didn't make senseto wait around and
let the English choose where and when to fight. When we saw them, we should hit them hard and fadt,
before they were ready.” André grinned. “Wetried it a Patay and daughtered the English, who thought
to have another Agincourt or Crécy. We beat them handily at other places, too. The Maid taught us how
important speed is, on campaign and in battle, and in afight shesaways at the fore, leading her men
onward. If an attack at one place fails she shifts, seeking better gpproaches. When she hasfailed, it was
because the rock-heads of the nobility held her back. We would have had Paris easily if not for
self-serving truces agreed to by the court. The Maid isthe best leader many of us have followed, Lady,
and that'swhy | took Duke Alencon's coin and came looking for her."

"So, it'sAf-interest.”

"You could call it that, Lady.” André frowned down at the grass. “That'sdl it is.” But then he looked at
Joan again and his expression wasn't that of aman working only for money.

* * * %

Another dawn on ajourney that was only supposed to have lasted afew hours. Kate sat with her back
againg atree, trying to understand what had gotten her here. Timetravel? That part was easy. What she
couldn't figure out was what she was doing following areligious warrior and aband of mercenaries
through territory crawling with enemies.

And why did she have anasty suspicion that she was enjoying this, that she wouldn't leave Joan now no
meatter how bad things got?

Kate looked at the return control she carried on her wrist, safely under the deeve of her armored gauntlet
when sheworeit. Just punch in the code, and she would be gone from here, back to the land of warm
showers and fast food and soft beds, where hordes of enemies weren't hunting for her head. But al she
did waslook.

Joan came around the side of the tree, wearing her breastplate, her sword swinging sheathed by her side,
the dawn light gilding her. Kate could only stare for amoment. “ God, you look hot,” she blurted out.

"Takenot Hisnameinvain, Lady Kate.” But then Joan's expression turned rueful. “In truth, it becomes
very warm under armor, doesit not?"

"Uh ... yesh. Yes That'swhat | meant. Joan, have you ever beenin love?’

Joan sat down nearby. “ Of course. | love my parents, my brothers, | love Duke Alencon. There are
many | anfond of."



"l don't mean that kind of love. | mean passionate love, like getting married.”

Joan gave her aquizzica look. “Do you mean romantic love? But that is not what marriage is about.
Parents arrange marriages for many reasons, but romantic love is never one of them! Have you been
listening to too many court troubadours and their silly songs?”

Katelooked off into the distance. “ Romantic loveisred.”
"Of courseitis,” Joan conceded. “But it is not something | could ever have.”

Then some of the knights cameto tell them it wastimeto go, and Kate followed Joan to their horses.

* k x %

They made it through that day, and hafway through the next, riding through a countryside where rumor
and news of soldiers hunting the Maid were constant companions. Some of the people they encountered
warned them, while others doubtless carried word to their hunters.

Joan had continued to improve rapidly despite the hardships of their road. She spent time with the
mercenaries, but she aso rode with Kate often, talking of many things. Once Kate asked her about the
fabled sign to the Dauphin, but Joan just laughed and would say nothing about it. “Y ou are not to be my
inquisitor aswell,” she chided Kate lightly. “I care for you too much to have you assume such arole, my
good Lady Kate."

Just before noon they rode past the ruin of akeep conssting of asmall walled court and atower.
Topping aridge beyond the keep, the lead mercenary halted abruptly. “English!” he caled back. “Three
score at least!”

André turned his mount. “We ride back and across country.” Spurring their tired horses, the party
headed back past the ruined keep.

But on the other sde, before they could leave the road, they saw another party of hunters coming toward
them. Thistime the English saw the group with Joan, and warning trumpets sounded as they charged,
trumpets that were answered from the group on the other side.

Joan drew rein. “There are at least a hundred English knights and men-at-arms there and more than sixty
behind us."

"They come on fast. Our mounts cannot outrun them,” André replied grimly.
"No, and the English have bowmen with them. A fight in the open would be hopeless. To the keep.”

The dozen mercenaries, Joan and Kate kicked their horsesinto afina burst of speed, into the courtyard
of the ruined keep where the knights hastily began barricading the broken gate with any available object.
They had barely finished piling up abarrier when thefirst group of English arrived. Within minutes, the
second group joined them. Kate watched with a sinking fedling, certain that there were at least two
hundred men facing them, and more trumpets could be heard signding in the distance as other groups
converged on the keep.

There was an elevated stone walkway about ayard off the ground, alowing defendersto stand
chest-high to the wall, which was substantialy intact but only about eight feet tall. Joan dashed up onto
the walkway, followed by Kate and most of the mercenaries.

Everything seemed to pause for amoment, the banners of the English flgpping in the breeze the only
movement and the cries of birdsthe only sound. Findly, aherald rode out from the English lines, stopping



well away from thewall. The herald's voice rang out clearly in passable French. “Brave knights, you
cannot prevail here. Surrender the witch and you shall dl be granted your lives and your freedom.”

Her own voice strong, Joan called back an answer. “In the name of God, leave France, go back to your
home, and you will have no need to fear me.” No answer came from the English. Joan spoke again, much
more quietly, so only those on thewall could hear. “ There is no chance of victory here. They want me,
but I will not willingly be imprisoned by them again for they seek only my desath. | ask no more than that
you grant me time to fortify mysdf insde the keep and then you are free to go where you may and say
what you will to ensure your safety.”

Kate swalowed nervoudy, looking sideong down the ranks of the mercenary knights.

But every one of the knights just gazed forward, their faces as hard and uncompromising as the stone of
thewall. None of them replied to the herad.

In alittle while an English knight in fine armor rode up to the herad and spoke to him, then the herad
raised hisvoice once more. “If you surrender the witch, you shdl be granted your lives, your freedom,
and one hundred gold crowns apiece, this sworn to on theword of Sir Costain of Kent."

"Y ou may accept the offer aslong as you grant me timeto get into the keep,” Joan murmured to the
knights. “Thisaone ask of you."

After along moment, André shook his head, looking disgusted. “We can't, Maid."
"| thought al you believed in now was money,” Kate said.

"That's the problem with the Maid, you see.” André smiled toward Joan, then turned agrim face back to
the English. “ She makes you believe in things again. She makes you believein her, she makesyou believe
inyoursalf, and she makes you believe in dying for France.” André raised hisown voiceto ashout. “You
won't have the Maid from uswhilewe live, you English pig! Y ou can take your filthy gold to hell!"

The herald and the English knight rode back to their lines. There was another pause, messengersriding
down the English line calling out orders, then aline of archers stood out. “Beware the longbows,” Joan
warned Kate.

The archers bent their bows, then as the trumpets sounded again they launched their arrows asthe
men-at-arms and knights charged the keep.

It'snot real. It'sa game. It'snot real. It's a game. Kate kept repeating that in her mind to keep from
running and hiding as the English reached the keep. Mot of the French knights had gone down to hold
the gate, but five stood with Joan and Kate dong the wall asthe English soldiers reached it and began
trying to boost their comrades up onto it.

Kate's sword was out and she was actualy using it in ared fight, trying not to think about the fact that
shewasredly trying to hurt and kill. Men-at-arms el back, but one of the French knights on the wall
took two arrows and fell, then another was stabbed in the throat by an English soldier who had made it
up. That soldier died at the hands of the remaining three French knights with Joan and Kate, thenina
momentary lull they heard acry from below. “The gateisgoing!"

"Tome!” Joan cried, and Kate and the other three knights followed as Joan hurtled down the sairsto the
courtyard, where the improvised barricade was coming apart under the pressure of the attackers and
severa French knights already lay dead or dying. Men-at-arms were coming over the abandoned wall.
“We cannot hold here! To the keep!” Joan ordered.



The remaining knights at the gate fell back, joined by those with Joan, and the small group backed their
way toward the entrance to the keep, fighting the mass of English soldiers boiling through the gate and
over the wall. One more French knight fell, then another, then as Joan, Kate and two other surviving
knights reached the keep only André stood between them and the English. “Close the entry!” André
shouted.

"I'll not leave you outside the door!” Joan cried in return. “1 was so abandoned at Compiegne and | will
not do the sameto abrave and loya knight!"

But as André raised his sword for another blow at the onrushing English, longbow archerswho had
entered the courtyard released their arrows, three of their shafts damming into him, piercing the armor
and leaving André swaying for amoment. “1 am done” hesaid in adightly puzzled voice, then fell
forward into his attackers, hisfind collgpse holding back the enemy alittle longer.

The surviving two knights joined Joan and Kate in levering closed the broken door to the keep, wedging
wreckage around it to help hold as the door began splintering under blows from outside.

Joan looked upward. “Kate, go up and see the state of the tower above. There istoo much light there.
There may be an opening the English can use to enter above us.”

Kate took therickety, decayed stairs at the best speed she could manage in armor, the wildlife nesting in
the tower taking flight. The part of Kate's mind not filled with fear noted the many nests and the dried-out
old wood and redlized the tower's interior was atinderbox waiting for a spark.

Thefirst level up was choked with more debris and broken wood, the remains of furniture and chests.
Kate staggered up the next set of stairs, which creaked ominoudy under her weight, and onto the second
leve, bright with light streaming in through abreach in the tower wall close to two meterswide and just
astal. Reaching the opening, Kate gazed downward to where the English were readying tree trunks with
the branches|opped off short to form improvised ladders. She went back to the sairs, yelling down to be
heard over the clash of fighting below. “ Joan, theré's agap in the tower wall two levelsup. They're
getting ready to try to come through here."

No answer. Despite her tiredness Kate went back down the sagging stairsto thefirst level and shouted
her message to the figures she could now see below.

Joan looked upward, then to the door. “Lady Kate and | will hold the tower above.”

One of the French knights nodded. “We shdl hold here aslong as breath isin us, Maid. Bless us before
you leave us, please, that we may diein God's grace.”

"l am but a servant of God, not one of Hisangels,” Joan protested.
"Please, Maid!"

Tears spilling from her eyes, Joan fumbled through ablessing of the two knights as they leaned againgt the
crumbling door. “1 come, Kate. Hold the breach until | reach you."

Kate had to pause to rest before lurching up the stairs one more time, one of the steps cracking into
fragments and nearly tossing her down. But she madeit up again, then to the side of the gap in the tower,
wherethe end of atree trunk could now be seen just above the bottom of the breach.

She had seen enough moviesto know what to do. Kate planted her foot againgt the tree trunk and
shoved as hard as she could. The trunk shifted, to the sounds of yellsbelow. A loud report of metal on
stone sounded nearby as an arrow struck the tower. More archers were bending their longbows, aiming



at her, but Kate thought of Joan and the knights holding the door below and somehow nerved herself to
stay in the opening long enough to shove the trunk again, so that it toppled to one side.

Then Kate whirled back into cover, leaning againgt the insde of the tower, breathing heavily as arrows
rattled through the opening and struck the far wall.

Joan came up the stairs and to the other side of the breach, smiling a Kate through tears. “ Thereislittle
timeleft. If you would leave, leave now."

Kate stared, her mouth hanging open, then she shook her head, aware that she was crying asfredly as
Joan. “I won't leave you.” The words she had never managed to say burst out. “I love you.”

"I loveyou aswell, Kate.” But then Joan's eyes |ocked on Kate's, and Joan somehow read the meaning
there. Kate waited for the look of anger, of denial, but Joan's smile just saddened. “That isthe way of it?
Alas, my good Lady Kate, your loveisnot the kind | could ever return. Even were you aman, my only
Lord can be my God."

"Y ou don't hate me?'

"Hate you? | have been judged by others, Kate. | know how little such judgments say of the truth. How
could | hate awoman such asyou? My Lord bid uslove dl, and though | have gresat bitterness toward
the English even they would | willingly grant leave to depart France in peaceif they would do so. But
thereisno evil inyour heart, Kate. Your loveisnot such as| could ever fed, but it is pure nonethel ess.
My voicestold methis of you, and now you see again how truethey are.”

More arrows flew through the breach in the wall, but thistime they trailed smoke and hest. Joan took a
quick look out, then leaned back, shaking her head, for the firgt time showing atrace of fear. “ They seek
to force us out of the tower by setting firetoit."

Kate had thought she couldn't be more frightened, but now realized there was dways another intengity
worse than thelast. “ Thisthing will burn like atorch.” A redlization broke through her fear. “1 can't hear
thefighting a the door."

Joan nodded. “Y ou are closer. Check the stairswhile | guard here.”

Scuitling to the sairs, Kate looked downward. The thud of weapons against wood or their clang against
armor no longer came up from below, but she could hear the sounds of movement among the wreckage
aswell as something else, a crackling sound that she couldn't place for amoment.

Then Kate heard the crackling sound growing louder amid darmed shouts of “Outside! Outside!” in
archaic English, and smoke began curling upward from the ground level in rapidly growing billows asthe
shouts faded.

Now was definitely the time to panic, but instead as Kate looked toward Joan she felt an odd resolve
Setle over her.

Kate rgoined Joan at the breach in the tower. “ The English won't be coming up the Sairs,” Kate gasped.

Joan looked back, seeing the smoke now streaming upward through the air opening. “ Thefire has
caught below."

"Y es. The English were down there, but | think they ran from thefire. The other two knights must be
dead."



Joan leaned back against one side of the breach while Kate rested againgt the other side. The fire venting
up the tower was sucking in air through the breach, keeping this spot clear of smoke and relatively cool
despite the growing heat. But the edges of the stairwell up here were smoldering, ready themsalvesto
catch fire, and then the floor beneath them would burn aswell. “It seems, my good Lady Kate, that you
have saved me from one pyre only to land both of usinsde another. | confessto you asecret | tried to
hide from my captors. | fear degth by fire. Thereislittle| fear, but | fear that so very much.”

"We can il escape,” Kate urged.

"l told you to go, dearest Kate."

"No. Both of us. We can both get away from here.”

Joan's eyes locked on hers. “And afterwards to continue my misson?"

Kate longed to say “yes,” to lieto Joan, anything to get her out of thistrap, but her traitor lips shaped the
truth. “No. Wed be gone from France, from thistime, forever.”

Her eyes momentarily went distant, then Joan smiled at Kate even though her eyes till reveded her
dread of thefire. “Y ou must go. Y ou need not die here. But my voices say that hereiswhere | stand,
hereiswhere| stay."

"Don' ligen to them!” Kate screamed. “They don't care about you!™

"They do care,” Joan corrected, her eyeslit with an inner fire now aswdll. “But they only carry messages
to me from my Lord. | aways knew it would end. | wish it were not so soon, and | wish it were not to
endinfire. But thisismy misson, and | will not fater now. Othershave died at my command, others
have died for France. How can | flee and deny their sacrifice?"

"Y ou haveto die so you can keep inspiring people?’ Kateydled. “That'sawful. It'snot fair!”
Joan turned those intense eyes on Kate. “1t isas God wills."

"Then | won't leaveyou.” Part of Kate was screaming in terror inside her, but she couldn't go now. “You
wont facethefiredone.”

Joan's answering smile held more gratitude than fear thistime. She nodded to Kate and raised her sword
inasdute. “Thank you, Sgter.”

Another tree trunk thudded against the breach in the wall. Joan and Kate both tried to shoveit aside, but
it was heavier than the first and soldiers below were holding it in place as men-at-arms climbed clumsly
upward. The archers were firing again, trying to hit Joan and Kate as they struggled to move the tree
trunk, but then the first of the men-at-arms reached the top.

Kate swung her sword and fought, side by side with Joan, trading blows with the attackers as one
man-at-arms after another came up swinging. One, two, three attackersfell back and down, thenina
moment's gap before the next man-at-arms could reach them the two women shoved at the trunk again
and thistimeit shifted, then did away.

Flames erupted through the floor behind them as the tower turned into amassive chimney feeding the
blaze. The floor sagged suddenly as abeam gave way, and K ate staggered back on a till-intact portion
of thefloor, holding up her armsto protect her face against the hest, trying to keep terror from
overwheming her.



"Kate.” The voice wasweak yet somehow penetrated the noise of thefire,

Looking down, Kate'sfright turned to horror as she saw Joan haf-gtting, haf-lying near the breach. The
shaft of an arrow that had punched through Joan's breastplate protruded a good foot from her chest. She
must have been hit in the instant the tree trunk had been cast down. “Oh, God, no.” Katefdl to her
knees beside Joan, momentarily unaware of thefire, the threat of the English forgotten. She reached
toward the arrow shaft, then hesitated.

Joan, her face very pale, managed to turn her head to look at Kate. “Dont. Itisover ... my sster.”

"lt—it can't be.” Kate shook her head, renewed tears running down her face and splashing onto Joan's
breastplate. “ That's not what's supposed to happen. Y ou're supposed to live. To come back with me.
Y ou're supposed to."

"My mission,” Joan reminded Kate, her voice growing weeker. “My voicestold me... it must end infire
... Thisismy Lord'swill ... but, by Hisgrace ... you have given me agift ... that | diefighting ... and never
fed theflames™

"No,” Kate moaned. “In my time you could be happy. Y ou'd belong there. Y ou deserve a better fate
than this™

Joan's eyes were shining despite the nearness of death inthem. “My fate ... my reward ... isagreat one
... my voicestell me... | shal seemy Lord soon ... Take my sword ... Kate, my sgter ... live..."

Kate kndlt there, shaking, as Joan's bregath stilled, her eyes ill lifted upward and asmile fixed on her
face. “Good-bye,” Kate gasped.

Another section of the floor collapsed, and Kate shrank back againgt the ssone wall asthe flames burst
out closer to her. The wood floor under them was hot and would surely explodeinto flame at any
moment. The cries of the English seemed faint asthey kept back from the inferno the tower had become.
Kate gazed on Joan's body, the floor around it smoking now, then picked up Joan's sword and gripped it
tightly. Every other defender was dead, no one else had known who Kate was, and so no one would
carry thetae of Lady Kate into history. “Good-bye, Joan,” Kate repeated, then pulled back the cuff of
her gauntlet and finaly punched in the return code through eyes blurred with tears asfire flickered to life
on thefloor around her.

* * % %

Kate moved in adaze through the pre-dawn campus and to her apartment, not really aware of her
surroundings, and never afterward able to understand why she hadn't been spotted by campus security
on her way out or stopped by police on the walk home. Maybe anyone seeing an armored knight
walking through the dark had not wanted to find out what was going on. But at some point, Kate found
herself at the door to her apartment, and managed to dig out her keys.

She paused as the door swung shut behind her, staring at the pictures on onewal. Waking siffly, Kate
moved toward that wall, sudying the pictures.

The one that had shown Joan being burned at the stake now depicted a fully armored knight rescuing
Joan from the site of her planned execution while bursts of smoke and flame cast by Saint Catherine and
Saint Margaret dazzled the English soldiers on guard. Next to it hung a print of amedieva picture Kate
had never seen, one showing Joan fighting on the top of atower while flames rose around her, angdls
hovering ready to take her to heaven as Joan's attackers cowered in fear below.

Beside that was a photograph of amonument near asmall, ruined stone keep, Joan standing in her armor



atop apedestd, gazing heavenward. On the pedestal had been carved theimages of knights standing
ready to fight to their last with Joan.

Kate just stared at the pictures for awhile, then staggered into the bedroom and sat down heavily on her
bed, laying the sword carefully beside her and looking at it. She had no ideahow long she had been there
when a soft knock on the door was followed by akey turning in the lock.

"Hello? Kate?’ Cylene's steps sounded softly in the living area, then she peered around the side of the
door into the bedroom. “Hey, you weren't on campus this morning and you didn't answer your cell o
wanted to check ... What's the matter?”

Blinking her way back into thought, Kate shook her head. “Nothing.” It came out in a hoarse whisper
that even Kate knew didn't sound convincing.

Cylene came closer, bending down to look at Kate's face, then wrinkling her nose. “1 smell smoke. Have
you been near afire? Your armor isal beat up. God, that SCA stuff can be alittle scary, if you ask me.”

"Don't usethe Lord'snameinvain,” Kate whispered.

"What? Kate, are you okay?’ Cylene snapped her fingersin front of Kate'sface. “Do you need a
doctor?'

"No. I'mfine"

"Sureyou are.” Cylene sat down next to Kate, on the opposite side from the sword, looking at the
weapon curioudy. “Y ou got another sword?”

"Someone gave it to me.” Kate reached out to touch the blade. “ She belonged here, Cy. In atimewhen
awoman could be smart and lead knightsinto battle and be hersdlf. But she was needed then.”

"Areyou talking about Joan?"

"Yes” Katetook along breath, then finaly focused on Cylene. “ Joan wasn't what | thought. | mean, she
wasin some ways. But she wasn't any of the things people think about her. No, that's not right. She was
al of those things and different things and most of dl just hersdlf. Strong and smart and brave. She was

"Okay.” Cylenelooked away. “Y ou know who Joan was now. What did you do, go back in time and
talk to her?'

lth_II

"Because you've talked about that so many times. ‘ If only | could be that mysterious knight! If only |
could be the one to rescue Joan from execution by the English!™ Cylene smiled teasingly a Kate and
tapped her armor. “ So, wasit you?"

"Yeah. Itwasme.”
"What? Kate, thisis not funny because you don't sound like you're joking!™

Kate made amgjor effort and tried to look normal. “I've redlly dways said that | wanted to be that
knight? Not that | wanted to keep Joan from being burned dive at the stake?”

"Yes. Youvesad it amillion times, that and about how you used to pray you could be one of the knights
with her at the keep. But she didn't burn at the stake because that one knight rescued her, so that'sthe



samething, intit?'

"Not exactly.” Kate smiled, feling a sense of wonder breaking through the numbness. Sheredlly had
changed things.

Cylenewas till talking. “It's not like Joan didn't get to die fighting. How many women hasthat inspired
over theyears?'

"It has?’ Kate asked. “1 mean, yes, it has. Although, if she had died being burned at the stake it would
have been harder for her, Cy. Facing the fire alone and never crying out in pain or for mercy. It would
have been the bravest and strongest thing she ever did.”

"Uh, sure, | guess. Y ou never talked about it that way before.”

"I never redly understood before, how strong and brave and amazing she was.” Kate ran one hand
through her hair, feding the ashes till clinging there. Ashes from afire that had burned more than sx
centuries ago.

Cylene spoke hesitantly. “ So, what have you been crying about? Serioudy, Kate, you look like hell.”

"I'm alot better off than the others.” That really sounded wrong, even though it wastrue. “I mean, | just
had some very stressful experiences, and | don't think 1'm ready to talk about them."

"All right.” Cylene made an uncertain gesture. “ Do you want to keep sitting here or go into theliving
room whereit's more comfortable? | can make you some lunch. When'sthe last time you ate?*

Over six hundred years ago, Kate redlized. “It's been awhile. | could use somewine. Red wine.” Cylene
hel ped her get her armor off, unsuccessfully trying to hide her reaction to the state of the clothes under the
armor that Kate had been wearing for days. Kate managed to stand up despite her entire body fedling
gtiff and sore, then walked into the living room behind Cylene, but once there hesitated, staring once
again at the picture of Joan on the flaming tower. “I didn't see angedls,” she heard hersdlf saying, “but
maybe Joan did. Maybe she heard them. She was so calm, so content when she died, so sure she was
going to heaven."

"You'rescary again,” Cylene said. “ And since when do you believein heaven?'

"I don't anymore. No, maybe now | do. | don't know, yet. But Joan believed, and maybe that's what's
needed, like aspiritual Schrodinger's cat. If you don't redlly believe in heaven and angels, they're not
there. But if you do ... and Joan made you believe."

Cylenewaslooking at Kate with a baffled expression. “Where have you been, and what did you do
there, and what did you do with Kate?"

"Kateisgill here. I'vejust learned afew things. It'salong story.” Should shetell Cy? Listen to your
heart. Live. Kate reached adecision. “ There's probably only one person on earth | could tell it to, and |
want to tell you. Y ou may decide I'm crazy, but I'll tell you. | sweer it'strue.”

"Youll tell me? Only me?’ Cylene smiled with ddlight. “Okay. Long story? Maybe | should order pizza
delivered. Y ou want mushrooms, right?"

Visonsflooded Kate's mind, images of anight distant in time now, asmdl fire, figuresin armor gtting

around it roasting wild mushrooms on sticks, Joan's eyesin the firelight as she laughed, askin of raw red
wine being passed around, the dark sky above brilliant with stars more numerous than the modern world
could now see. The memory could have brought tears, but instead Kate found hersdlf laughing at the joy



of itdl. "Yes With mushrooms.”
Copyright © 2009 John G. Hemry
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Reader's Department: THE REFERENCE LIBRARY by Don Sakers

When you think about it, sciencefictionisalot likefood. It comesin many different varieties, those who
consumeit have very stirong likes and didikes, and (for some of us) it isanecessity for life.

In sciencefiction asinfood, we dl have our favorites ... but a steedy diet of the same thing getsto be
boring. Thismonth | have adiverse menu; | hope you'll find something to please you.

* * * %

The Lost Fleet: Relentless
Jack Campbell

Ace, 320 pages, $7.99
(mass market paperback)
ISBN: 978-0-441-01708-9
Genre: Military SF

Series: Lost Fleet 5

* * * %

I'm not one of those who believe that every sf book hasto be stunningly original and deeply meaningful.
Sometimesyou're just in the mood for something familiar, something dependable: comfort food. Inthe
old days, you could count on Mack Reynolds, Gordon Dickson, or Poul Anderson for abasic good,
entertaining story. Nowaday's there are many options; one of themisanice military sf series.

It just figures. Military o usualy has afamiliar plot; good guysvs. bad guys. The socid trappings are
familiar—military rank, command structure, character motivations. A multi-book series generaly implies
that you're going to be following the same characters through a succession of adventures. And if the
seriesisby afamiliar author whose work you know, so much the better.

Jack Campbell's Lost Fleet seriesmeetsdl the criteriafor good, solid comfort food.

To begin with, Jack Campbell isanamethat al Analog readers should be familiar with—although you
have to look on the copyright pageto learn this. “ Jack Campbell” is a pseudonym for none other than
Analog regular John G. Hemry, and you know he can tell agood story.

Heré€'sthe basic set-up for the series: The Alliance and the Syndicate Worlds have been at war for along
time. Captain John ("Black Jack™) Geary, commander of the Alliance heavy cruiser Merlon, isthelast to
enter an escagpe pod when his ship is defeated and destroyed. The pod automaticaly puts him into
suspended animation until he reaches rescue.

A century later, Geary's pod isfound by an Alliance fleet, and hel's reanimated. Thefleet isdeep in enemy
space, regling from defeats and desperate to get home. And here's the legendary hero Black Jack Geary,
back to lead them to safety. Before he knowsit, Geary isin command of the Lost Fleet, and the
adventure has begun.

Except that Geary knows he is only aman, not an al-powerful hero. The ships of the Fleet (there are
hundreds of them) include various squabbling captains, an officious palitician, an underground resistance,
and an unknown number of enemy agents. Geary struggles with his own doubts and demons, uncertain



that he can ever succeed in bringing the Fleet safely to Alliance space.

Geary's doubts and weaknesses only make him al the more interesting and sympathetic, which isagood
thing in aseries protagonidt: if you've going to spend multiple volumes with aguy, you want himto be
someoneyou like.

Through four previous books Geary and the Fleet have struggled on through nonstop pursuiits, battles,
food shortages, and betrayals, limping from one star system to another with barely time to nurse their
wounds.

The four previous books are Dauntless (1), Fearless (2), Courageous (3), and Valiant (4). Andif |
may digressfor amoment, hereswhere o serieswriters and publishers could take alesson from mystery
writers such as Sue Grafton (A isfor Alibi, Bisfor Burglar, etc.) and Janet Evanovich (One for the
Money, Two for the Dough, and so forth). Would it be so hard to give the hapless reader a break and
make thetitlesgo in aphabetica order, or include numbers?

Ahem. Back to the Lost Fleet. In Relentless, Geary takes them to the Heradoo system to rescue
Alliance prisoners of war. Of course, Heradoo is also the location of agreat number of enemy vessels.
Meanwhile, there's the question of what happens when the Fleet gets home—turns out that asizable
contingent wants Geary to overthrow the corrupt Alliance government. Oh, and there are these saboteurs
looseinthe Flest...

The Lost Fleet isn't just mindless action. Asyou'd expect, Hemry/Campbell writes space battles that
conform to the laws of physics; no right-angle turns or shields down by x% in these books.
Unsurprisingly, hismilitary officersaso ring true; you aren't going to see third-year cadets inexplicably put
in command of any flagships here.

Doesthe Fleet eventually get home? Does Black Jack lead arevolt againgt the evil paliticians? Are there
going to be more booksin the series?'m not going to spoil the fun by telling.

With aragtag fleet fleeing implacable enemies, it's hard not to be reminded of Battlestar Galactica
(whichever verson you prefer). Don't be fooled; thisis no warmed-over television show. The Lost Fleet
books areredl sciencefiction, asfilling and nutritious asameal of your favorite comfort foods.

* * * %

Sar Wars: Fate of the Jedi: Omen
Chrigie Golden

Dd Rey, 250 pages, $27.00 (hardcover)
ISBN: 978-0-345-50912-3

Genre: Star Wars

Searies: Fate of the Jedi 2

* * % %

Sometimes you don't want a big medl; you're more in the mood for something less substantid ... maybe
some kind of fruit-gelatin slad with those little marshmallows, or something involving thingsdipped in
chocolate. In thismood, you might want to try a Star Wars novel. The background and characters are
familiar enough, and you can't beat ultimate good vs. absolute evil.

It's40-plus years after the origind Sar Wars, and there's been alot of water under the bridge in the



meantime. Don't worry about catching up; Christie Golden isan old hand at this sort of thing and she
rapidly fillsin the blanks for any reader who's missed the dozens of novelsthat have come before. In
particular, you won't miss much if you haven't read Fate of the Jedi: Outcast, the volume that
immediately precedesthis one.

In the wake of agalactic civil war, the Jedi Knights are facing multiple problems. For one, amysterious
diseaseisturning responsible Jedi into raving lunatics. For another, the head of the Galactic Alliance has
turned againgt the Jedi and istrying to reduce their influence in the government. Finaly, uber-Jedi Luke
Skywaker istrying to find out what turned hislate nephew, Jacen Solo, to the Dark Side. Meanwhile,
mad Jedi threaten Jacen's parents, better known as Han Solo and Princess Leia.

Asif dl thisisn't enough, along-logt tribe of the evil Sith have surfaced, using their Dark Side powersina
bid to subjugate the whole galaxy.

Itsal great fun. Fair warning, though: Omen isthe middle book of atrilogy, so dthough it comesto a
satisfactory ending, don't expect every loose thread to be wrapped up.

Vixen

Bud Sparhawk

Cosmos, 304 pages, $6.99

(mass market paperback)

ISBN: 978-0-8439-5945-1
Genres. Religious/Philosophica SF

* * % %

Sometimes you're hungry for adish that rings changes on afamiliar recipe, adding alittle spice or an
unexpected ingredient. If you'rein amood like that, you might want to give Vixen atry.

Take one colonization mission, the good ship Covenant, two hundred years from home with its cargo of
frozen colonists. Add aplanetary system with a beautiful, perfectly Earthlike planet. Awaken the crew,
gtarting with expedition |eader Tam Polat, and set them to work exploring their new home.

Stir in amoon that suddenly disgppears, and then an dien ship of unimaginable power, and you havethe
makings of a standard new-planet-settlement, first-contact sf novel.

But this book is by Bud Sparhawk, and Sparhawk does nothing standard. This is where the spice comes
in.

Covenant, and Tam Polat, are on amission from God. No, redlly; the society they comefromisa
religious one, with socid rolesrigidly defined. Tam and hislieutenants are Men, superior to the Halfling
worker classwho tend the ship and do al the manud labor. AsHadir, or leader, Tamisdivindy
gppointed and infalible. In thisworld, everyone hastheir proper place and their appropriate work, and
al work together to accomplish thewill of God.

God has sent Tam and his people to settle Meridian, the system's sole habitable world, and to prepare it
for thearrival of further waves of colonists. Thework will be easy; Meridian isaddightful Eden.

But every Eden hasits apple, and there's the matter of that missing moon and those super-advanced



aiens. God, you see, never mentioned them to Tam. And according to his crew, if God didn't mention
them, then they don't exit.

Vixen isabout more than colonizing anew world and meeting an dien race. It's about what happens
when a person—and awhole society—is brought face-to-face with aredlity that contradicts their most
firmly held beliefs. And that should certainly be enough to whet your appetite.

* ok Kk
Open Your Eyes
Paul Jessup
Apex, 144 pages, $13.95 (trade paperback)
ISBN: 978-0-9821596-0-6
Genre: SF/Horror
* ok Kk

What about those times when you're in the mood for something completely exotic? New taste sensations
and unfamiliar cuisnes? When you're reedy to take a chance on adish that'stotaly unfamiliar? It could
be adisagter, or it could be your new favorite food.

There are certain writers who instantly transport readersinto new, unfamiliar worlds that are completely
different from the universe we know. After only afew bites, the reader sits back, gasping, and reaches
for thewater glass. Then, eyeswatering, he or she dives back in, licking the plate clean and asking for
seconds. Think of Samue R. Delany or Cordwainer Smith.

Welcome Paul Jessup to the ranks.

Open Your Eyes ishilled as a cross between horror and sciencefiction, which isalittle like describing
filet mignon as a cross between cows and the laws of thermodynamics. More to the point isthe
publisher's description of the book as* surredlist space opera” Suspension of disbelief? It's best to nail
your belief to the ceiling for the duration.

The book openswith Ekhi, awoman aonein a spaceship watching her lover die. Her lover isadtar, and
in going supernova he takes whole worlds with him. But he leaves Ekhi with child, agdaxy growing in her
womb.

Ekhi'sshipisal but destroyed, and is boarded by scavengers who take her on board their own ship ...
the Good Ship Lallipop. Thiscrew of scavengersare eadly dysfunctional enough to judtify the“operd’ in

space opera.

The captain, Itsasy, isalittle girl who'slived for over 400 years, mourning her dead husband and on a
quest to find away to bring him back. She huddlesin a preservation tank near the ship's heart, sending
out dollsto be her eyes and nanomachines to be her hands. Itsasu guards a secret, a hidden cargo of
incredible potentid ... but one that makes her ship atarget to anyone who learns of its existence.

Navigator Mari ishaf woman, haf metd. Haf her faceisametd cage with slver butterflies fluttering
within. She befriends Ekhi, but isaso athrest.

Hodel is a sex-obsessed young man who bears the memories of apinup girl. Hisbrother, Sugoi, isa
hulking brutewho isin love with Mari. Sugoi is subject to violent rages, which he takes out on poor
Hodel.



Shortly after Ekhi comes aboard and is nursed back to health, another ship appears and locks onto the
Good Ship Lallipop. Invaders enter, doing damage and looting. Itsasu fears that they are after her secret
cargo, but it turns out that they have come for Hodei and his hidden memories.

In thisworld of bone-ribbed ships and animated wax dolls, degth israrely permanent. But Ekhi and the
crew of the Good Ship Lallipop have come upon afrightening force that brings final and painful desth: a
sapient linguigtic virusthat forces victimsto utter phrasesthat kill. In the end, as Ekhi's child comesto
term, creation and annihilation meet in a catastrophic coda

By now you're either intrigued, or you think someone haslogt their mind. That showsthe limitations
inherent in trying to describe agroundbreaking book in afew paragraphs. It'slikereciting alist of unlikely
ingredientsto afriend instead of giving them ataste of addicious, exotic dish. Sure, the book soundslike
one absurdity piled on top of another .... but the genius of Paul Jessup isthat he makesthe reader believe
every bit of it. The languageisforceful and lyrica, the characters engaging, and after only afew pagesthe
reader falls completely under Jessup's spell. The language of the book is asinfectious as any sapient
linguigtic virus could ever be.

Open Your Eyesisnot for everyone. But if you're ready to step outside your comfort zone and try
something ddlicious and exatic, you just might want to giveit atry.

* * % %

So there you haveit, asmorgashord of booksfit for avariety of tastes. Auntie Mame famoudy said “Life
isabanquet, and most poor SOBs are starving to death.” Don't et yourself be one of them.

* * % %

Don Sakersisthe author of A Rose From Old Terra and Dance for the Ivory Madonna. For more
information, vist www.scatter edworlds.com.

Copyright © 2009 Don Sakers
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Reader's Department: IN TIMESTO COME

David A. Hardy's spectacular December cover illustrates a story as hard to capturein asingleimage asit
wasto imaginein thefirs place: “ Formidable Caress,” the latest of Stephen Baxter's“ Taesof Old
Earth.” Old Earth, you may remember (though you don't have to) isamost peculiar place wheretimeis
layered, running at different rates at different altitudes. That's what makesit possible to experience a
dramaon such acolossd scaethat it would at first seem intringcally beyond the scope of individua
human lives—but both author and artist succeed admirably.

Well also haveanew entry in H. G. Stratmann's “ Paradise”’ series (about another quite peculiar place),
plus stories by Carl Frederick and (in aseasond vein) Jarry Oltion. Richard A. Lovett'sfact article,
“Plate Tectonics, Goldilocks, and the Late Heavy Bombardment” sheds new light on why the Earth isn't
Marsor Venus. And G. David Nordley continuesthe “peculiar place’ theme with the mind-stretching
concluson of To Climb a Flat Mountain.

[Back to Table of Contents]
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Reader's Department: BRASSTACKS
Dear Mr. Schmidit:

Y our editoria on the ease a which we contempl ate the extinction of agpeciesisright on point.

However, thereisalarger point here. It isthe risk-free society. If memory serves, Larry Niven wrote a
short story (I think thetitlewas“ Safe at Any Speed") to end his Known Space series. We had gotten to
the point that dl risk had been eliminated from society. He felt there was no reason to write any more, as
it would be too boring. Our technology hasn't progressed to that point, but our attitudes are there.

We used to be content with protecting children or those things that are impossible for the public to
detect, such astainted food. Now, the thought is that anytime things go wrong, someone will bail us out.
Courts have made this aget-rich lottery.

No one wants unnecessary risks. But life must have somerisksto offer rewards. A few years ago, my
wifeand | took atrip to Nepd. We stayed a Temple Tiger for afew days. They had wild tigers roaming
the grounds. After dark there were no lights. We had to walk back to our cabin with only aflashlight. To
be sure, there were few tigers and they tend to shy away from humans, but there was an outside
possibility that we might meet one on the path. | would not have wanted the tigers to be caged. That
would have made thetrip agreat dedl duller. We need some amount of risk in our world.

Phil Trice
Oak Park, IL

* % % %
Dear Stan Schmidt:

The July/August issue arrived yesterday, with your editorid citing thereaction to birdsvs. airplanes. The
afternoon when the US Airways plane landed in the Hudson River, | wasin the Amtrak first-classlounge
waiting to board the train for Chicago when the story unfolded on television.

Our Sedttle papersdidn't dwell on Canada Geese asthe “offending” birds. They are pests here, and I've
even seen them on the Ide of Man. A pretty good way to control them has received little publicity: bring
in herding dogs like Border Collies or Shetland Sheepdogs. They will round up the geese to [the geese's]
great annoyance. A few days of thistreatment will persuade them to move somewhere else. The
downside of thistreatment isthat you have to repest the process every few weeks, as otherwise the birds
will return. Probably one permanent handler with a half-dozen dogs can patrol LGA Airport, en? Cost:
around /4 million ayear.

John Aurdius
IndianolaWA

* % % %
Stan,

| read your editorid in the July/August issue, and noted that you agree with the newspapers (etc.) that the
pilot of the airplane damaged by geese wasa“hero.” I'm somewhat surprised; | thought you would be
more discriminating in the use of that term. In my opinion, the term has been so diluted in meaning by
being applied to peoplein dl sorts of relatively ordinary situations, that it hasamost lost what meaning it
had, and | felt | had to speak out, to try to restore some luster to the meaning of that word. Whilel



certainly agree that Mr. Sullenberger did a superb job of piloting his damaged aircraft down to asafe
landing under amogt-impossible conditions, | il haveto ask: doesthat make him a“hero"?

If we check dictionariesfor the meaning of “hero” (even online dictionaries) we find meaningslike these
(ignoring meanings having to do with * hero sandwiches’ and the like):

1. A person noted for fegts of courage or nobility of purpose, especidly one who has risked or sacrificed
hisor her life: soldiers and nurses who were heroesin an unpopular war.

2. A man of distinguished valor or enterprisein danger, or fortitude in suffering; aprominent or central
personage in any remarkable action or event; hence, agrest or illustrious person.

| think those go closer to the heart of what we'd really like to think makes a person ahero, especidly the
second definition. Even o, by these definitions, Mr. Sullenberger's heroismismargind.

My own definition for what | consider ahero iseven moreregtrictive. My definition is“aperson who
deliberately puts himsef in harm'sway, for the benefit of another person.” By that definition, Mr.
Sullenberger isnot a hero; he is someone who suddenly found himsdlf in adangerous Situetion (i.e., the
Stuation was thrust on him, it was not due to adeliberate action on his part), and was able to successfully
dedl with it. He deserves accolades, but | do not consider him a hero.

Thus, not even every soldier who is sent into battle isahero, but a soldier who leaves cover to pull a
falen comradeinto aplace of safety, afireman who goesinto aburning building to rescue someone, a
secret serviceman who throws himself in front of the president to take an n's bullet—those are
heroes.

Howard Mark
Suffern, NY

* * * %

Hrm. You seemto be splitting hairs somewnhat: 1'd say the pilot certainly seemsto fit the
definitions you give—"a superb job of piloting his damaged aircraft down to a safe landing under
almost-impossible conditions’ parallels“ a man of distinguished valor or enterprise in danger”
pretty closely—and I'm not one who uses“ victim” and “ hero” interchangeably. After all, if the
pilot was just doing hisjob, isn't that fireman who goes into a burning building or the secret
service agent who takes a bullet simply doing the same?

—Trevor Quachri

* k% k %

Dear Dr. Schmidikt,

"Fallureto Obey” by John G. Hemry in the July/August 2009 issueisatruly excellent story. It istightly
written: there seem to be no extraneous pieces and the pieces that are there fit together very well. The
subject matter is (to the best of my knowledge) accurate: the engineering seems plausible and the courts
martia procedures match what | remember of my course in the subject (with parts that were not required
for the story being left out—see point 1). It isafine, gripping piece of story telling: the court sequenceis
just as attention holding as the action sequence. The people are well fleshed-out (for this short a piece of
work). Findly, the“mord” of the story isvery wdll justified and is not contrived.

If you could find just one story of this quality for each issue, you would improve the dready high quaity
of Analog. (I read the Departments and science articles first, then from shortest to longest. Therefore |



haven't yet read the Hatch or Longyear stories.)
Dean Hartley
Oak Ridge, TN

* % % %
Dear Dr. Schmidit;

| just finished reading “Failureto Obey” and, asa Chief in the Navy Reserve, naturdly found it very
interesting. Mr. Hemry apparently had some good sources for Navy rank structure and the like, but | felt
the term * Chief Petty Officer” was used a bit more often than has been my experience. Now, | don't
have any experience with courts-martia (knock on wood), but in most cases, Chiefs are referred to as
just that, Chief (with Senior or Master prefixed as appropriate; e.g.: Chief Sharpe). Usudly, when using a
longer form of address, the Chief isreferenced by hisor her rate (e.g.: Chief Master-at-Arms Sharpe). |
understand that your authors have to write for the genera audience, and certain esoteric items may get
missed, watered down, or atered so asto make it more palatable for that audience. Mr. Hemry is not
aone. | dothe samethingto TV showsthat have passagewaysin shipsagood six (rather than, at most,
four) feet wide, etc. All indl, agood yarn, well told, with interesting characters. | earnestly hope never to
be examined by CDR Carr; quite aforce!

Don Harrington

Maple Valey, WA

* * % %

The author replies...

Chief Harrington is correct asto routine usage and asto the reasonswhy | didn't dways use the informa
“Chief” inthe story. Thefirst time a Chief wasintroduced as a character, | used thefull title Chief Petty
Officer” so that readers without Navy backgrounds would know the full name of hisrate, and understand
in subsequent referencesto him that Chief was shorthand. Most of the other uses of thefull title Chief
Petty Officer occur within the court-martia, where the protocol and legd requirements cal for the use of
formal titles. For example, in the specifications to the charges, the Uniform Code of Military Justice
requires rank or rate to be spelled out precisaly, along with other details, and when the specifications are
read, they have to be rendered exactly aswritten. May | add that as aretired Navy officer mysdlf, it's
aways apleasureto have a Chief tel methat | did agood job. (Though such praise from a Chief more
typicaly takestheform of “for an officer, you didn't screw that up too badly, sir.")

John G. Hemry

* % % %
Dear Stan,

Let us have more of Hatch. He managed to weave Luxemburg theory into his story ("' Seed of
Revolution,” July/August 2009) without bogging down, which | think is an accomplishment.

Good story too.
Max Stalnaker
Scio, ORnN

* * * %



Wewelcome your |etters, which should be sent to Analog, 475 Park Avenue South, Floor 11, New
York, NY 10016, or e-mail to andlog@dellmagazines.com. Space and time make it impossible to print
or answer dl letters, but please include your mailing address even if you use e-mail. If you don't want
your address printed, put it only in the heading of your letter; if you do want it printed, please put your
address under your sgnature. We reserve the right to shorten and copy-edit letters. The email addressis

for editoria correspondence only—please direct al subscription inquiriesto: 6 Prowitt Street, Norwalk,
CT 06855.

[Back to Table of Contents]
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Reader's Department: UPCOMING EVENTS by Anthony Lewis
13-15 November 2009

TUSCON 36 (Bgja Arizona SF conference) at InnSuites Hotel, Tucson, AZ. Guest of Honor: Weston
Ochse; Toastmaster: Ed Bryant. Membership: $45, one day $20/$35/$15. Info: basfa@earthlink.net,
home.earthlink.net /~basfal, 520-571-7180 (fax); PO Box 2528, Tucson, AZ 85702-2528

12-15 November 2009

ILLUXCON 2 (Fantastic illustration symposium) at Altoona, PA. Guestsinclude: Boris Valgo, dulie
Bdl, Michad Whelan, John Jude Palencar, Justin Sweet, John Picacio, Brom, Todd L ockwood, Donato
Giancola, Greg Hildebrandt, Bob Eggleton; Art Directors. Jon Schindehette, Lou Anders, Ben
Thompson. Membership: $150 (limited to 200). Info: www.illuxcon.comV; info@illuxcon.com

4-6 December 2009

SMOFCON 27 (Convention runners convention) at Hilton Garden Inn Downtown, Austin, TX. Theme:
Time Management. Membership: $60 until 1 November 2009, more theregfter. Info:
www.alamo-sf.org/smofcon27/; P.O. Box 27277, Austin, TX 78755-2277

2-6 September 2010

AUSSIECON FOUR (68th World Science Fiction Convention) at Melbourne Convention and
Exhibition Centre, Melbourne, Victoria, Augtrdia. Guest of Honor: Kim Stanley Robinson; Artist Guest
of Honor: Shaun Tan; Fan Guest of Honor: Robin Johnson. Membership from 1 January 2009 until some
later date (see website for latest details): AUD 210, USD 175, CAD 185, GBP 100, EUR 120, JPY
16000; supporting membership AUD 70, USD 50, CAD 50, GBP 25, EUR 35, JPY 4900. Thisisthe
SF universe's annua get-together. Professionals and readersfrom al over theworld will bein

attendance. Talks, pands, films, fancy dress competition—the works. Nominate and vote for the Hugos.
Info: www.aussiecord. org.au/, info@auss ecord.org.au, GPO Box 1212, Mebourne, Victoria,
AUSTRALIA 3001

Running a convention? If your convention has a telephone or fax number, e-mail address, or web
page, please let us know so that we can publish this information. We must have your information
in hand S X months before the date of your convention.

Attending a convention? When calling conventions for information, do not call collect and do not
call too late in the evening. It is best to include a SA.SE. when requesting information; include an
International Reply Coupon if the convention isin a different country.n

READERS: If you are having problemsfinding Analog Science Fiction and Fact at your favorite
retailer, we want to help. First let the store manager know that you want the store to carry Analog. Then
send us aletter or postcard telling us the full name and address of the store (with street name and
number, if possible). Writeto usat: Analog Science Fiction, Dept. NS, 6 Prowitt St., Norwalk, CT
06855-1220. Thank you!

Visit www.analogsf.com for information on additional titles by this and other
authors.



