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Epigraph 

 

There LVQ¶W�room for eccentricity in an asteroid community. When you are 
not working your freezing, grimy ass off out on a mining stroid²or in the 
refinery²or snatching a bite of vat-JURZQ�FKRZ�RU�D�IHZ�KRXUV¶�sleep (or if 
you are lucky, some sweaty, low-gee booty), you are crawling around the 
habitat machinery, scraping knees and knuckles, replacing broken parts 
and plugging leaks. Because that is what keeps you alive. 

Everyone thought things would change when they brought the bugs Up, a 
few decades back. But they are not the magic medicine everyone thought 
they would be. 

Make no mistake; without them, the population beyond lunar orbit would 
be a tiny fraction of what it is today. Bugs build and maintain the primary 
structures, create food and clean air and water from the raw materials we 
provide. 

%XW�WKH\�FDQ¶W�GR�HYHU\WKLQJ��QRU�EH�HYHU\ZKHUH��)DFW�LV��WKH\�DUH�
sensitive to temperature and pressure changes, they eat a lot of fuel, and 
they are ass to program properly. Keeping them primed and ready to do 
what you need takes a small army. 

The short version? You want to live, Upside; you work very hard, all the 
WLPH��DQG�\RX�SOD\�E\�WKH�UXOHV��'RQ¶W�ZDVWH�WLPH��GRQ¶W�ZDVWH�UHVRXUFHV��
and especially GRQ¶W�PHVV�ZLWK�WKH�EXJV� 

 
 

²From Downsider Upside, Lesley Marcus Vaughn 
(New York, 2389) 
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CHAPTER 

1 
So here they all were, Geoff and his three best buddies, early one Tuesday 

morning, in the spinning habitat city of Zekeston that lay buried a kilometer 
EHORZ�DVWHURLG����3KRFDHD·V�URFN\�VXUIDFH��DERXW�WR�PHVV�ZLWK�WKH�EXJV� 

Geoff and Amaya stood in the shadows near the university plaza. Kamal 
FURXFKHG�EHKLQG�D�ORZ�ZDOO�RQ�WKH�PH]]DQLQH�RYHUKHDG��.DP·V�MRE�ZDV�WR�FDOO�
the op and film it. Ian sat blogging about rocketbikes at a nearby coffee kiosk on 
the edge of the plaza, eating a pastry and keeping an eye out for any city or 
university cops that might show up. 

Geoff checked his heads-up. The timing had to be just right. A few seconds 
off LQ�RQH�GLUHFWLRQ�DQG�HLJKW�PRQWKV·�HIIRUW�ZRXOG�EH�ZDVWHG��$�IHZ�VHFRQGV�
off in the other and they would all go to jail. His heart was pounding harder than 
it ever did when he was out in the Big Empty, racing his rocketbike. 
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+LV�IHDU�ZDVQ·W�RI�JHWWLQJ�FDXght. No; what scared him was that in two 
minutes the whole solar system would know whether it would all pay off. All 
WKRVH�KRXUV�RI�LVRODWLRQ��WKH�VQHDNLQJ�DURXQG�EHKLQG�WKHLU�SDUHQWV·�DQG�WHDFKHUV·�
backs; the endless succession of foul smells, burns, and stains that had ruined 
their clothing and scarred their hands³WKH�ULVNV�KH·G�SUHVVXUHG�KLV�EXGGLHV�WR�
take, to help him do this³LI�WKLV�GLGQ·W�ZRUN� KH·G�ORRN�OLNH�D�IRRO� 

Nearby, a handful of drowsy, puffy-eyed university students slumped on 
plaza benches. Class scrolls lay inert, half-furled in their laps, blinking unnoted. 
Pastries and bulbs of coffee or tea cooled beside them on the benches. The air 
was chilly and still, as always. Birds and ground squirrels³refugees from 
.XNX\RVKL��WKH�KDELWDW·V�DUERUHtum³snatched crumbs at their feet. 

7KH�IRXQWDLQ�WKDW�GRPLQDWHG�WKH�SOD]D·V�FHQWHU�ZDV�FDOOHG�(O�'RUDGR��,W�ZDV�
a tumble of rhombic, trapezoidal, and rectangular gold and platinum blocks 
jutting up at various angles in a metallic bloom. As usual, the fountain was 
turned off, though the toroidal pool at its base contained brackish liquid with 
bits of debris floating in it. The sour smell of spent assembly fluid wafted across 
to Geoff and Amaya in their hiding place. It seemed really noticeable to him, but 
no one in the plaza seemed bothered by it. 

.DP�UDGLRHG�WKHP��´$�PLQXWH-fifteen before the cameras go live. We need 
to move now. Amaya, Geoff³\RX�VHW"µ 

+H�DQG�$PD\D�H[FKDQJHG�D�JODQFH��QRGGHG�WR�HDFK�RWKHU��´6HW�µ 
.DP·V�YRLFH�ZKLVSHUHG�WKH�FRXQWGRZQ��´7HQ�VHFRQGV�«�ILYH�«�WZR��RQH��

$PD\D��JR�µ 
$PD\D�VWURGH�LQWR�WKH�SOD]D��QRW�JODQFLQJ�XS�DW�.DP·V�VKDGRZHG�VSRW��QRU�

RYHU�DW�,DQ��.DP�VDLG�LQ�KLV�HDU��´«�WZR��RQH��*HRII��JR�µ 
Geoff crossed the plaza, about six paces behind Amaya and to the left. He 

might as well have been invisible. Amaya had dressed up in Downsider chic: 
bustier, translucent beaded overshirt, short-shorts, lace-up sandals; makeup, hair, 
neon animated tattoos that ran the length of her exposed flesh; the works. 

She transected the plaza, headed away from the fountain, pulling the college 
VWXGHQWV·�JD]HV�DORQJ�LQ�KHU�ZDNH��*HRII�UHDFKHG�WKH�IRXQWDLQ��+H�WRVVHG�WKH�
packet of triggering proteins he held into the dirty water. Then he headed for the 
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FRIIHH�VKRS��1R�RQH�VHHPHG�WR�QRWLFH��HYHU\RQH·V�JD]H�ZDs on Amaya as she 
strode breezily away. 

Geoff sat down next to Ian at a small table near the plaza. His heart beat so 
hard it hurt. He tried to catch his breath and as nonchalantly as he could, turned 
to look.  

Some guy had fallen in step with Amaya, tryinJ�WR�FKDW�KHU�XS��´6KLW�µ�*HRII�
VWDUWHG�XSULJKW��EXW�,DQ�JUDEEHG�KLV�ZULVW��´5HOD[��:H·UH�FKLOO�µ 

Geoff forced himself back down. Ian was right: Amaya shed the college 
student³smiling with a shrug, turning to walk backward as she made a reply, 
then spinning again to continue at a swift, casual pace³without even breaking 
stride. She exited the plaza. 

Geoff checked his waveface again. The blackout had just ended³the 
´6WURLGHUµ-FDPV�ZHUH�QRZ�OLYH��,W�ZDV�FORVH��+H�FRXOGQ·W�WHOO�ZKHWKHU�VKH�KDG�
been on-scene or not when the cameras came on. 

´6WURLGHUVµ�ZDV�D�UHDOLW\-broadcast back to Earth. Up to two billion 
Downsiders tuned in to see what the good people of Zekeston were up to at any 
JLYHQ�PRPHQW��7KH�´6WURLGHUµ-cams made it hard to be sneaky. But there were 
always ways to get around the cams. You just had to put your mind to it. 

Sneaky? They had been downright paranoid. 
Geoff had done the bug programming. That was how it had all started. In 

Honors Programmable Matter last semester³WKH�RQO\�FODVV�KH·G�HYHU�done truly 
well in; the only one he cared about³he learned that assemblers were made 
from complex silica-based molecules. You manipulated assemblers by washing 
them with certain chemicals in set sequences. In response, they gathered all the 
right molecules trapped in their suspension fluid³a silicone-ethanol colloid with 
metal salts and other stuff³to build what you wanted. The resulting tiny 
machines burned alcohol and excreted tiny glass pellets that under the right 
conditions clumped together and made what everybody called bug grapes. Geoff 
had always wondered what those lumps were at the seams and joints of the 
utility piping. Yep, they were bug turds. Spent bug juice contained lots of these 
glass pellets, which ranged in size from marbles to grains of rice. Which was why 
bug juice spills sparkled under the lights so beautifully. 
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He had always wondered about that, ever since he was a little kid. Who 
would have thought spewage could be beautiful? 

So yeah, it had been the glass turds that had given him the idea. Assemblers 
shit glass turds! How cool was that? It was a shame to let them go to waste. But 
to pull this off, they needed real bug juice. Since the good stuff was closely 
monitored, they would have to steal used juice, and see if they could distill it 
down and make it usable for their purposes. 

Amaya had figured out how to tap the assembler discharge lines. They ran 
inside the maintenance tunnels that fed down the spokeway utility lines into the 
Hub. She had enlisted the help of her boyfriend, Ian, and they had spent two 
months collecting, distilling, and priming depleted bug juice until it was at 
VXIILFLHQW�VWUHQJWK�WR�KDQGOH�*HRII·V�SURJUDPPLQJ��7KH�UHVXOWLQJ�MXLFH�ZDV�
feeble, but Geoff had figured how to make it work. (In a lab. If he had gotten all 
of the glitches out of the protein code. If, if, if.) 

While all this was going on, Kam had been making a detailed study of all the 
mounted cams, rovers, and motes in the university plaza. He calculated camera 
angles, paths, and ranges of view, based on their technical specifications, and 
created a surveillance shadow map. His efforts had been aided by a field trip 
WKHLU�FODVV�KDG�PDGH�XS�WR�WKH�VXUIDFH�RI����3KRFDHD�WR�YLVLW�WKH�´6WURLGHUVµ�
broadcast studios. 

Two half-KRXU�´6WURLGHUVµ�EODFNRXWV�RFFXUUHG�HYery day, to give Zekies 
small islands of privacy in their lives. One occurred at two a.m. and the other 
cycled between three a.m. one day and one a.m. the next. The rest of the time, 
=HNHVWRQ·V�FLWL]HQV�ZHUH�XQGHU�VFUXWLQ\�E\�ELOOLRQV�RI�SHRSOH they would never 
meet. Mostly, it was just an annoyance that everyone put up with that resulted in 
D�VWLSHQG�LQ�HYHU\RQH·V�EDQN�DFFRXQW�HYHU\�PRQWK��,W�ZDV�RQO\�ZKHQ�\RX�ZHUH�
WU\LQJ�WR�EH�VQHDN\�WKDW�LW�PDWWHUHG�ZKHQ�DQG�ZKHUH�WKH�´6WURLGHUVµ�VKDGRZV�
were. 

The main wD\�´6WURLGHUVµ�JRW�WKHLU�=HNHVWRQ�GDWD�IHHG�ZDV�IURP�WKH�
stationary cams and the rovers, but when something important happened, 
´6WURLGHUVµ�PRWHV�W\SLFDOO\�VKRZHG�XS��D�KD]\�JODPRXU�HPLWWHG�IURP�MHWV�LQ�WKH�
DVVHPEOHU�GLVSHUVDO�SLSLQJ��<RX�FRXOGQ·W�KLGH�IURm motes. So next Kam did a 
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VFLHQFH�IDLU�SURMHFW��PRWH�GHQVLW\�YHUVXV�´6WURLGHUVµ audiovisual resolution. 
He sampled motes around the city and compared them to what people saw, 

'RZQVLGH���3KRFDHDQV�FRXOG�QRW�H[SHULHQFH�´6WURLGHUVµ�WKH�ZD\�'RZQVLGHUV�
back on Earth did³as a fully realized, 3D virtual world³but they could sample 
it in video in small snatches, by submitting a request to the library and waiting a 
month.) The lowest mote concentrations in the university plaza typically 
occurred between four-thirty and eight a.m. on Tuesdays. This pinned down the 
time and place for the event. (He also got an A+ on the project, and second 
place in the senior-level information systems category.) 

It was sheer serendipity that the best time to stage the event turned out to 
be the morning after high school graduation. The project became their secret 
graduation present to one another. 

2YHU�WKH�SDVW�ZHHN�DQG�D�KDOI��WKH\·G�EHHQ�VSLNLQJ�WKH�IRXQWDLQ�ZLWK�EXJ�
juice. They had agonized over how to get the bug juice into the fountain without 
alerting everyone³´6WURLGHUµ-FDPV�PLJKW�EODFN�RXW�SHULRGLFDOO\��EXW�WKH�SOD]D·V�
VHFXULW\�FDPHUDV�GLGQ·W��$QG�WKHUH�ZHUH�VHFXULW\�JXDUGV�DQG�VFDU\�VRUWV�SURZOLQJ�
the nearby Badlands. Geoff and the others had no way of knowing when the 
plaza was being watched. So during one of the nighttime blackout periods, Ian 
had climbed down into the maintenance tunnels from an out-of-the-way entry 
port, made his way to beneath the plaza, inserted tubing into the water line for 
the fountain, and piped the juice in. If the university students or staff had 
noticed that the fountain was leaking, no one said anything about the leak, nor 
about any strange smells emanating from the pool. When the dribble stopped, 
Ian went back into the maintenance tunnel and removed the tap.  

*HRII·V�ILQDO�WDVN�ZDV�WKH�ULVNLHVW��7KH\�KDG�D�SODQ�WR�DYRLG�WKH�FDPHUD��EXW�
there would be people in the plaza even at that hour. So Amaya had agreed to be 
D�GLVWUDFWLRQ��6KH�ZDVQ·W�LQWR�WKH�ZKROH�FORWKHV��WDWWRRV��DQG�PDNHXS�WKLQJ��DQG�
Geoff was dubious about whether it was a good idea. But when she had shown 
up in Downsider drag this morning, Geoff and the others had barely recognized 
KHU���´6D\�RQH�ZRUG�µ�VKH·G�ZDUQHG�WKHP�ILHUFHO\��´DQG�,�ZLOO�SRXQG�\RX�µ� 

*HRII·V�ELJJHVW�ZRUU\�ZDV�WKat her path was longer than his, and she might 
QRW�H[LW�WKH�SOD]D�EHIRUH�WKH�´6WURLGHUµ-cams went live. The cops would be all 
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RYHU�WKRVH�´6WURLGHUµ�EURDGFDVWV�WR�VHH�ZKR�PLJKW�KDYH�GRQH�LW��DQG�*HRII�
GLGQ·W�ZDQW�WKHLU�DWWHQWLRQ�GLUHFWHG�WR�$PD\D��,I�DQ\RQH would take the heat for 
this, it should be him. 

*HRII�UDGLRHG�.DP��´:HOO"µ 
.DP�FKHFNHG�KLV�RZQ�ZDYHVSDFH�GLVSOD\��´<HS��-XVW�µ�7KH\ were careful 

not to say too much, in case their broadcasts were being monitored. She 
ZRXOGQ·W�VKRZ�XS�RQ�WKH�PRQLWRUV��6KH·d gotten out clean. Geoff let out the 
EUHDWK�KH·G�EHHQ�KROGLQJ��DQG�GUHZ�DQRWKHU�RQH�LQ��+H�OHDQHG�RQ�WKH�WDEOH��
trying to see what was going on without obviously staring at the fountain. 
Instead, he and Ian linked wavefaces and pretended to look at pictures of 
rocketbikes. 

Beside him, Ian tensed. Geoff shifted in his chair and looked at the fountain, 
WU\LQJ�WR�DFW�FDVXDO��+H�FRXOGQ·W�EHOLHYH�DQ\RQH�ZDWFKLQJ�ZDV�JRLQJ�WR�EX\�WKHLU�
performance. Then he stopped caring. 

Something was moving in the water. First a bubble, then two. He held his 
breath. Soon the water was boiling and seething like a live thing. The students 
sitting near the fountain began to notice. They scrambled back, scattering coffee 
bulbs. Flocks of panicked birds rose from their perches on the fountain blocks 
as dark shapes began to emerge from the surface of the water. A hand bone 
here. A foot bone there. Part of a skull. Teeth in a jawbone. A spine and pelvis.  

The shapes began assembling themselves into skeletons. Most had a 
hunched, gnomish look. One or two were deformed, with feet where their hands 
should be, or heads growing out of their butts. Geoff frowned. That glitch again. 
He thought he had fixed it. 

Soon whole skeletons were lurching up and collapsing back into the brew. 
The glitch seemed to have fixed itself. Good. Soon there were a dozen. Twenty 
at least! 

)RU�D�PLQXWH�*HRII�WKRXJKW�WKDW�ZRXOG�EH�DOO�WKH\·G�GR��DQG�WKDW�ZDV�
dramatic enough. But then they began climbing out onto the tiles of the plaza. 
They joined bony hands and began to dance. The skeletons made a line and 
curved through the plaza. Students stepped back and watched as they skipped 
and capered and leapt, banged on their arms, rib cages, and thighbones, waved 
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WKHLU�ERQ\�DUPV��7KH\�GLGQ·W�VLQJ³WKH\�FRXOGQ·W� *HRII�GLGQ·t even know where 
to start, to program larynxes and lungs³but they sure could shake their bones. 

7KH\�GLGQ·W�ODVW�ORQJ��7KH\�ZHUH�PDGH�RI�VSHQW�MXLFH�DQG�JODVV�EHDGV��DIWHU�
all, spun together by weak silica tendrils. The first shattered as its dancing and 
banging and clattering brought it in contact with a corner wall. Soon another 
burst. Even their own hands or elbows or knees were enough to cause them to 
fall to pieces. One burst in front of Geoff and Ian, who leapt back, knocking 
over their chairs³startled despite themselves. The air filled with clear, tan, and 
silvery beads and spidery strands of silicone. 

In moments the skeletons had all burst. It was over. The plaza tiles were 
coated in tiny beads. 

Geoff realized how many people had gathered. Someone started clapping 
and laughing. Others joined in³but he could see irritation on some faces, and 
hear grumblings, and that had its own rewards. People began to disperse, 
FDUHIXOO\�VWHSSLQJ�DPRQJ�WKH�EHDGV��2QH�\RXQJ�PDQ�VOLSSHG�DQG�IHOO��´6WURLGHUVµ�
camera motes had come, too, just as Geoff had hoped, and now swirled in the 
air currents like fairy dust, smelling of ozone and faint, bitter mint. 

,DQ�SUHVVHG�KLV�KDQGV�RYHU�KLV�PRXWK��´&RRO«µ�*HRII�ORRNHG�RYHU�DQG�
JULQQHG��´Domo, GRRI�µ 

´&RPH�RQ��7LPH�WR�VSLQ�WKH VXJDU�µ�,DQ�JUDEEHG�KLV�VOHHYH�DQG�GUDJJHG�KLP�
into the plaza. They dashed down the lane to meet Kam and Amaya, slipping 
and sliding on bug grapes. 

Geoff desperately wanted to go home and watch the news. But not today. 
Today was the big ice shipment, and nothing³QRW�HYHQ�*HRII·V�EXJ-turd art 
obsession³could be allowed to interfere with the ice harvest. 

* * * 

They got separated at the spokeway elevators. Amaya squeezed into a 
waiting elevator, and then Ian, who was holding her hand, but Geoff and Kamal 
stood one layer too far back in the crowd when the warning lights went off. 

´<RX·OO�PLVV�WKH�KDUYHVW�µ�,DQ�VDLG� 
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´:H·OO�WDNH�WKH�VWDLUV�µ�*HRII�VKRXWHG��DV�WKH�GRRUV�FORVHG��+H�DQG�.DP�
KHDGHG�RII�DW�D�UXQ��´0HHW�\RX�LQ�WKH�+XE�µ 

* * * 

Zekeston was a fat, spinning habitat wheel buried below the surface of the 
DVWHURLG��7KH�FLW\·V�VSLQ�JHQHUDWHG�D�JUDYLW\�JUDGLHQW��ZKLFK�UDQJHG�IURP�EDUHO\�D�
thousandth of a gee in the Hub to about three-TXDUWHUV�RI�(DUWK·V�JUDYLW\�DW�WKH�
outermost level. The university was on that highest-gee bottom level. That 
PHDQW�WKDW�WKH�ILUVW�ILIW\�OHYHOV�RI�*HRII�DQG�.DP·V�WUDYHO�WR�WKH�+XE�ZHUH�D�
brutal climb up the dual stairway that wound around the inner walls of Eenie 
Spoke. Geoff dodged around other FOLPEHUV�ZLWK�DQ�´2Q�\RXU�OHIW�µ�KHUH�DQG�DQ�
´([FXVH�PH�µ�WKHUH��.DP�FDPH�ULJKW�EHKLQG��7KH\�ZHUH�JDVSLQJ�IRU�DLU�EHIRUH�
they were a third of the way up, despite the light tailwind wafting up from the 
lower levels, which dried their sweat and boosted them up toward the Hub. 

Zekeston usHG�WR�EH�FDOOHG�(]HNLHO·V�7RZQ��EXW�LW�ZDVQ·W�MXVW�one wheel 
within a wheel. It had twelve spokes that connected twenty-five nested wheels, 
stacked one inside the next, to the Hub. Each wheel held ten stories, for a total 
of two hundred fifty levels. UpspoNH��ZKHUH�JUDYLWDWLRQ�DSSURDFKHG�(DUWK·V��
surfaces were flat³walkable and/or rollable. The lower-gee levels near the Hub 
were honeycombed tubes separating webbed open spaces. As the boys gained 
DOWLWXGH�WKH�FOLPE�JRW�HDVLHU��DQG�E\�WKH�WLPH�WKH\·G�UHDFKHG�Level 150, they 
began to make better time. At Level 80, the low-gee ropeworks appeared and 
they lofted themselves up into it. Thereafter they made swift progress. Finally, 
they launched themselves out into the microgee Hub. 

The Hub was a sphere nearly a quarter kilometer in diameter. The entries to 
WKH�WZHOYH�VSRNHZD\V�UDQ�DURXQG�WKH�+XE·V�JLUWK��D�ULQJ�RI�ELJ�KROHV��HDFK�ZLWK�
its own lift shaft, a dual spiral staircase and ropeworks visible inside. The Hub 
DOVR�KRXVHG�<XDQ%LR3KDUPD·V main research facility and manufacturing plant; 
the main city hospital, Yamashiro Memorial; and the city assemblyworks. 

,DQ�DQG�$PD\D�VWRRG�LQ�WKH�TXHXH�IRU�WKH�ELJ�OLIWV�XS�WR�3KRFDHD·V�VXUIDFH��
7KH\�IDFHG�DZD\�IURP�HDFK�RWKHU��$PD\D�KDG�KHU�DUPV�FURVVHG��DQG�,DQ·V�MDZ�
jutted RXW��*HRII�H[FKDQJHG�D�ORRN�ZLWK�.DP�DV�WKH\�FURVVHG�WKH�+XE·V�
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ropeworks toward their friends. 
*HRII�JURDQHG��´$QRWKHU�ILJKW�µ 
.DP�UROOHG�KLV�H\HV��´:K\�GRQ·W�WKH\�EUHDN�XS�DQG�KDYH�GRQH�ZLWK�LW"µ 
*HRII�VDLG��´,�GRQ·W�ZDQW�WR�OLVWHQ�WR�WKHP�ELFNHULQJ��:K\�GRQ·W�\RX�RIIHU�WR�

SDUWQHU�ZLWK�,DQ�WKLV�WLPH��DQG�,·OO�JR�ZLWK�$PD\D"µ 
´:K\�GR�,�KDYH�WR�JR�ZLWK�,DQ�DQG�\RX�JHW�WR�JR�ZLWK�$PD\D"µ 
´,�WRRN�,DQ�ODVW�WLPH�µ 
´'LG�QRW�µ� 
´'LG�WRR�µ 
Kam held up his fist³rock-paper-VFLVVRUV��*HRII�VLJKHG��´2K��DOO�ULJKW�µ�+H�

chose scissors and Kam chose paper. 
.DP�GURSSHG�KLV�ILVW��´%DVWDUG�µ�*HRII�MXVW�JULQQHG� 
After a few minutes, Geoff began to doubt that he had the better end of the 

deal. Amaya remained furious all the way up in the lift. When they reached the 
DVWHURLG·V�VXUIDFH��VKH�FDWDSXOWHG�RXW�RI�WKH�OLIW�VR�IDVW�*HRII�FRXOGQ·W�NHHS�XS��
He found her at their bikes in the hangar. She had changed out of the 
Downsider outfit, but she still had the makeup on, and he got glimpses of her 
tattoo, as it ran out onto her hands and up onto her neck. 

´<RX�ZDQW�WR�WDON"µ�KH�DVNHG� 
6KH�WKUHZ�KHU�GLDJQRVWLF�WRROV�LQWR�KHU�NLW��´l was the one who came up with 

the plan for getting the juice. I was the one who figured out how to get it 
SULPHG��,·P�D�EHWWHU�PHFKDQLF�WKDQ�,DQ�is. And I can kick your DVV�LQ�D�UDFH�µ�6KH�
JODUHG�DW�KLP��*HRII�RSHQHG�KLV�PRXWK�WR�DUJXH��%XW�PD\EH�QRZ�ZDVQ·W�WKH�
WLPH��´$QG�DOO�KH�JLYHV�D�IO\LQJ�IXFN�DERXW�µ�VKH�VDLG��´LV�KRZ�,�ORRN�LQ�D�EHDGHG�
EUD�µ 

Geoff refrained from telling her that she really had looked amazing, and 
merely nodded. 

´,W·V�DOO�DERXW�KRZ�ELJ�\RXU�WLWV�DUH��ZKHWKHU�\RX�KDG�\RXU�WLWV�PRGGHG��
ZKHWKHU�\RX�SXW�RXW�µ�VKH�VDLG��´7KDW·V�DOO�DQ\ERG\�FDUHV�DERXW��,�FRXOG�EH�
(LQVWHLQ��IRU�IXFN·V�VDNH�µ�6KH�JODUHG�DW�*HRII��GDULQJ�KLP�WR�DUJXH� ´,·P�QRW�
VD\LQJ�,·P�(LQVWHLQ��,W·V�MXVW�WKDW�QRERG\�ZRXOG�FDUH�LI�,�ZDV��7KH�RQO\�WKLQJ�WKDW�
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PDWWHUV�LV�KRZ�WLJKW�D�VODE�RI�DVV�,�DP�µ 
´2K��FRPH�RQ��1RERG\�WKLQNV�WKDW�µ�$�VWRUP�JDWKHUHG�LQ�KHU�JD]H��+H�

OLIWHG�KLV�KDQGV��´7KDW·V�QRW�ZKDW�,�PHDQW��:KDW�,�PHDQ�LV��ZH�FRXOGQ·W�KDYH�
SXOOHG�WKH�RS�ZLWKRXW�\RX��<RX�KDG�JUHDW�LGHDV��<RX�DUH�WKH�EHVW�PHFKDQLF�ZH·YH�
JRW�µ� 

She gave him an appreciative look, mollified. Then she tossed her tools into 
her kit and mounted her bike, waiting for him to finish his own checks. 

$V�KH�WLJKWHQHG�KLV�IXHO�OLQHV�RQH�ODVW�WLPH��KH�DGGHG��´%XW�«�QRW�WR�FKDIH�
\RX�RU�DQ\WKLQJ�«�EXW�ZDVQ·W�WKDW�WKH�ZKROH�SRLQW"�<RX�ZHUH�supposed to get that 
NLQG�RI�UHDFWLRQ�µ�+H�VZXQJ�XS�RQWR�KLV�URFNHWELNH�DQG�VWDUWHG�WKH�HQJLQH� 

She leaned her chin RQ�KHU�IRUHDUPV��EUDFHG�DJDLQVW�WKH�KDQGOHEDUV��´%XW�
WKDW·V�WKH�ZKROH�SRLQW��,�JHW�ZD\�PRUH�DWWHQWLRQ�GUHVVLQJ�OLNH�D�VH[�VDSLHQW�WKDQ�,�
do for anything I do that actually means anything. It pisses me off. And then 
,DQ«µ�VKH�VLJKHG� ´+H�GRHVQ·W�JHW�LW��,�WROG�KLP�ZKDW�,·P�WHOOLQJ�\RX�QRZ��DQG�
he says he wants me to dress like that all the time. Butt floss, pushup bra, and all. 
Like all I am is girl-PHDW�µ�6KH�VLJKHG�DJDLQ��´,�ZLVK�KH�FDUHG�DERXW�PRUH�WKDQ�
KRZ�ELJ�P\�ERREV�DUH�DQG�ZKHWKHU�KH·OO�HYHU�JHW�WKH ERRW\�SUL]H�µ 

*HRII�QRGGHG�ZLWK�D�UXHIXO�VLJK��,DQ·V�EUDLQV�did go out his ears sometimes. 
Especially when his chinpo was involved. Geoff gave it fifty-fifty odds that Amaya 
would get tired of waiting before he figured her out.  
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CHAPTER 

2 
Geoff stepped out onto the commuter pad with his bike. One 25 Phocaea 

day lasted about ten hours, and the sun was below the horizon right now. (Not 
that anybody cared; Phocaeans used a twenty-four-hour day, like most stroiders.) 
But the lights blazing on the disassembler warehouses made it hard for his eyes 
to dark-adapt. He tweaked his light filter settings³if you wanted a good harvest, 
you needed your night vision³and fumbled his way toward Amaya and the 
others, who were pushing their bikes toward the launch ramps. Then his big 
brother, Carl, radioed him and waved. Geoff sent his buddies on, left his bike on 
the pad, and bounded over to Carl. 

By the time he got there, he could see well enough to note that Carl wore a 
pony bottle and one of the cheap, bulky, standard-issue suits they provided at 
WKH�GLVDVVHPEOHU�DQG�VWRUDJH�ZDUHKRXVHV��:KLFK�PHDQW�KH·G�VQHDNHG�RXW�WR�
watch the delivery. Geoff was surprised. This was about the only misdemeanor 
Geoff had ever known him to commit. 

´+H\��:KDW�DUH�\RX�GRLQJ�RII�ZRUN"µ 
´+H\��<RX�QHDUO\�PLVVHG�LW�µ�&DUO�JHVWXUHG�LQWR�WKH�LQN\�VN\��DW�WKH�YDVW�LFH�

mountain that loomed overhead. 
´,�ZDV�EXV\�µ 
&DUO�H\HG�KLP�VXVSLFLRXVO\��EXW�*HRII�NQHZ�KLV�EURWKHU�FRXOGQ·W�VHH�KLV�

H[SUHVVLRQ�YHU\�ZHOO�WKURXJK�WKHLU�YLVRUV��DQG�GLGQ·W�HODERUDWH��&DUO�KDGQ·W�KHDUG�
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about the bug-turd skeletons yet. But he would, and would freak if he learned 
Geoff had been responsible. 

´+XUU\�µ�&DUO�VDLG��DQG�VHW�RII��*HRII�ERXQGHG�DIWHU�KLP��WR�WKH�ULP�RI�WKH�
crater³leaping high in the low gravity, for the sheer joy of it³over to where the 
ODVW�RI����3KRFDHD·V�UHPDLQLQJ�LFH�VWRUHV�ZHUH�� 

,W�PDGH�*HRII·V�QHFN�KDLUV�EULVWOH��KRZ�PXFK�LFH�ILOOHG�WKH�VN\��7KH�LFH�ZDV�D�
deep blue green, with swirls of ruddy umber and streaks and lumps of dirt. 
Mostly methane. A rich take. Water ice was good³necessary, in fact, to 
replenish their air and water stores and provide raw hydrogen for the fusion 
plant³but methane ice was much more important. Kuiper objects always had 
plenty of water, and methane was needed for the bugs that made the air they 
breathed, the food they ate, the hydrogen feed for their power plant, and 
everything else. 

7KH�WXJV·�URFNHWV�IODPHG�DW�WKH�LFH�PRXQWDLQ·V�HGJHV��VORZLQJ�LWV�DSSURDFK��
but it was still moving fast enough that he could not believe they would get it 
VWRSSHG�LQ�WLPH�WR�NHHS�IURP�NQRFNLQJ�WKLV�DVWHURLG�ULJKW�RXW�RI�RUELW��,W�GLGQ·W�
take a lot of mass to shove 25 Phocaea around³it was only seventy-five 
kilometers across. 

The mountain grew and grew, and grew³till the brothers scrambled back 
reflexively. But as always, by the time the pilots blew the nets off, the ice 
mountain was moving no faster than a snail crawl. The ice touched down right in 
WKH�FUDWHU·V�FHQWHU��7KH�FKHHUV�RI�KLV�EXGGLHV�DQG�WKH�RWKHU�URFNHWELNHUV�UDQJ�LQ�
*HRII·V�KHDGVHW�as the inverted crags of WKH�PRXQWDLQ·V�EHOO\�WRXFKHG�WKH�FUDWHU�
floor. The ground began to tremble and buck and the brothers flailed their arms, 
trying not to lose their balance. 

*HRII�ZKRRSHG��´:H·OO�PDNH�D�IRUWXQH��%HVW�LFH�KDUYHVW�HYHU�µ 
There was a rule: what came back down belonged to the cluster. What made 

it into orbit around the asteroid was yours³if you could catch it. 
´,�NQHZ�\RX�ZHUH�JRLQJ�WR�VD\�WKDW�µ�&DUO�VDLG��´<RX�DOZD\V�VD\�WKDW�µ 
´7KDW·V�EHFDXVH�LW·V�DOZD\V�WUXH��$Q\ZD\��,·YH�JRW�WR�JR��'RQ·W�ZDQW�WR�VSLQ�

ZU\�DQG�PLVV�WKH�ILUVW�ZDYH�RI�HMHFWD�µ 
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´,·OO�QHYHU�JHW�ZK\�\RX·UH�VR�LQWR�LFH�VOLQJLQJ�µ� 
´,W�EHDWV�WUDVK�VOLQJLQJ�µ 
´+H\�µ�&DUO�EURDGFDVW��DV�*HRII�ERXQGHG�EDFN�WRZDUG�KLV�ZDLWLQJ�

URFNHWELNH��´WKLV�MRE�LV�MXVW�WR�SD\�WXLWLRQ��6RPHGD\�,·ll be a ship captain. You 
QHHG�WR�WDNH�WKH�ORQJ�YLHZ�µ 

´%XUQ�KRW�µ�*HRII�UHWRUWHG��Burn hot³crank up the fuel-oxide mix, because 
\RX�PLJKW�QRW�EH�DURXQG�WRPRUURZ�WR�HQMR\�ZKDWHYHU�SOHDVXUH�\RX·YH�EHHQ�
putting off. Carl had always taken the long view and laid his plans carefully. 
Geoff had no patience for that. His bug-turd skeleton project was as long term 
as he was willing to go. He leapt onto his bike and raced to the far side of the 
crater. 

Amaya, Kam, and Ian were already space-borne. He signaled to Amaya and 
VKH�JDYH�KLP�KHU�WUDMHFWRU\��7KHQ�KH�ZDWFKHG�WKH�VSHFWDFOH�RI�WKH�LFH�PRXQWDLQ·V�
collapse into the crater, while waiting his turn at the base of the ramp. 

Down it kept coming, all that ice, onto the remains of their prior shipment. 
It tumbled out over the crater bed in an avalanche, collapsing on itself, flinging 
ice shrapnel. Geoff, waiting in line with the other bikers, gripped his handlebars, 
raced his engine, impatient. Some of the ejecta were beginning to rain back 
down; more was propelled into orbit. 

His turn³finally! He raced up the ramp, dodging flying ice shards, as the ice 
mountain finished settling. He whooped again as he reached orbital velocity. The 
ramp arced upward and then fell away³he was space-borne. He fired his 
rockets and caught up with Amaya. They spread their nets and got started 
harvesting ice. 

* * * 

Carl headed back to his shift work once the mountain had finished settling. 
On the way back to the warehouses, he thought about Geoff. Something was 
definitely up. Carl could always tell when Geoff had done something that was 
going to get him into trouble with Dad. It looked like another storm was 
EUHZLQJ��*HRII�FRXOGQ·W�VHHP�WR�UHVLVW�SURYRNLQJ�WKHLU�IDWKHU��,W�GLGQ·W�KHOS�WKDW�
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Dad was always holding Carl up as an example Geoff should emulate: Carl, who 
PDGH�VWUDLJKW�$·V��ZKR�KDG�JRWWHQ�D�IXOO�VFKRODUVKLS�to study celestine 
administration, who had been accepted to a top Downside university for 
graduate work next spring. Carl, studious and serious. Carl, the one all the 
teachers said would go far. Exactly the opposite of Geoff, who zigzagged 
through life in the same insane, impulsive way he rode his bike. 

Geoff and Dad would never get along. They were too much alike. 
You could smell the disassembly warehouses through a bulkhead. The tart, 

oily smell of the disassembler bugs mingled with the rotting trash to create a 
truly foul brew. They had told Carl he would get used to it, but after three 
months, he still hated the smell. It was also noisy, with the big vats churning, and 
fluid hissing and rumbling in the pipes under the floor. 

His coworker, Ivan, sat on a bench along one wall, pulling on his boots. 
&DUO�VDW�GRZQ�QH[W�WR�KLP��´,·P�EDFN�µ 
,YDQ�VWDUWHG�DQG�JDYH�KLP�D�VWDUH��&DUO�ZRQGHUHG�LI�KH�ZDV�DQJU\��´:KDW�DUH�

\RX�GRLQJ�KHUH"�,�WROG�\RX�WR�WDNH�RII�µ 
´7KH�LFH�LV�DOUHDG\�LQ��,·YH�D�ORW�RI�FDWFKLQJ�XS�WR�GR� 1R�ELJ�GHDO�µ�7KHQ�KH�

noticed how pale Ivan was. His underarms and chest were stained with sweat. 
´$UH�\RX�2."µ 

,YDQ�VKRRN�KLV�KHDG��´<RX�VWDUWOHG�PH��LV�DOO�µ�+H�KDG�EHHQ�RXW�RI�VRUWV�IRU�
the past few weeks. Carl had heard a rumor his partners and children had left 
him recently. 

He had been looking at something in his wavespace. Ivan noted the 
GLUHFWLRQ�RI�&DUO·V�JD]H��´(YHU�VHHQ�P\�NLGV"µ 

&DUO�VKRRN�KLV�KHDG��,YDQ�SLQJHG�&DUO·V�ZDYHIDFH��DQG�KH�WRXFKHG�WKH�LFRQ�
that appeared in front of his vision. An image of Ivan, his wife and husband, and 
three snarly-KDLUHG�FKLOGUHQ�XQIROGHG�EHIRUH�&DUO·V�JD]H��7KH�NLGV�ZHUH�SOD\LQJ�
microgee tag in a garden somewhere in Kukuyoshi while the adults watched. The 
LPDJH�VZRRSHG�GRZQ�RQ�WKH�FKLOGUHQ·V�IDFHV��DQG�WKHQ�PRYHG�back to an 
overhead view. Their mouths were open in silent shrieks of laughter. Carl 
grinned despite himself.  
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´7KDW·V�+HUVK�DQG�$OH[�µ�,YDQ�WROG�KLP��SRLQWLQJ��´7KH\·UH�WZLQV��(LJKW��
QRZ��$QG�WKH�OLWWOH�JLUO�LV�0DLD��6KH·V�VL[�µ 

´&XWH�NLGV�µ 
He gestured; WKH�LPDJH�YDQLVKHG��´,·G�GR�DQ\WKLQJ�IRU�WKHP�µ 
´2I�FRXUVH�\RX�ZRXOG�µ�&DUO�H\HG�KLP��ZRUULHG��,YDQ�VWHSSHG�LQWR�KLV�ZRUN�

ERRWV�DQG�VWUDSSHG�RQ�KLV�VDIHW\�JODVVHV��´/HW·V�JHW�WKLV�RYHU�ZLWK�µ 
´8P��JHW�ZKDW�RYHU�ZLWK��H[DFWO\"µ 
´1RWKLQJ��,�MXVW�«�PLVV�WKHP� \RX�NQRZ"µ 
´6XUH�µ�&DUO�H\HG�KLP��FRQFHUQHG� 
Ivan glanced around the warehouse��´/LVWHQ��ZLOO�\RX�GR�D�IDYRU�IRU�PH"�,�

OHIW�VRPH�RI�P\�WRROV�EDFN�LQ�WKH�ORFNHU�URRP��&RXOG�\RX�JR�JHW�WKHP"µ 
´0LNH�ZLOO�EH�SLVVHG«µ 
´1DK��KH�ZRQ·W�HYHQ�QRWLFH�µ 
Ivan had a SRLQW��0LNH�UDUHO\�HPHUJHG�IURP�KLV�RIILFH�EHIRUH�OXQFKWLPH��´$OO�

ULJKW��VXUH�µ 
´,W·V�D�VPDOO�RUDQJH�SRXFK�ZLWK�VRPH�ILWWLQJV�DQG�FODPSV��,W·V�LQ�P\�ORFNHU�µ 
Ivan leapt up to the crane operator cage mounted on the ceiling and climbed 

inside as Carl bounded back down the tube toward the offices. As luck would 
KDYH�LW��WKRXJK��0LNH�ZDVQ·W�LQ�KLV�RIILFH��KH�ZDV�DW�D�WXQQHO�MXQFWLRQ�MXVW�GRZQ�
WKH�ZD\��+LV�JD]H�IHOO�RQ�&DUO��´:KDW�DUH�\RX�GRLQJ�ZDQGHULQJ�DURXQG�WKH�
WXQQHOV"µ 

´,YDQ�VHQW�PH�IRU�D�WRRO�NLW�µ 
´,�GRQ·W�SD\�\RX�WR�UXQ�HUUDQGV�IRU�WKH�RWKHU�ZRUNHUV��.RYDN�FDQ�JHW�KLV�

RZQ�GDPQ�WRROV��*HW�EDFN�WR�ZRUN�µ 
Carl eyed him, fuming. He did have a way to strike back at Mike. The 

resource commissioner, Jane Navio, was a friend of his parents, and had pulled 
some sWULQJV�WR�JHW�&DUO�WKLV�MRE��6KH�ZDV�0LNH·V�ERVV·V�ERVV·V�ERVV��$OO�KH�KDG�WR�
GR�ZDV�GURS�D�ZRUG�LQ�KLV�PRP·V�HDU��DQG�EHIRUH�ORQJ��WKH�KDPPHU�ZRXOG�FRPH�
down on Mike.  
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%XW�0LNH·V�SHWW\�W\UDQQLHV�ZHUHQ·W�WKH�FRPPLVVLRQHU·V�SUREOHP��Someday 
soon, Carl thought, O·P�JRLQJ�WR�EH�D�VKLS·V�FDSWDLQ��DQG�\RX·OO�VWLOO�EH�VOLQJLQJ�EXJ�MXLFH�DQG�
smelling like garbage. ´<RX·UH�WKH�ERVV�µ 

´<RX�JRW�WKDW�ULJKW�µ�0LNH�VDLG��DQG�IORDWHG�RII� 
Carl went back to the trash warehouse, slapped on bug neutralizer lotion, 

got his bug juice tester from the benches, and headed over toward the vats. Ivan 
ZDV�ZRUNLQJ�RYHU�DW�9DW��$��&DUO�VKRXWHG�XS�DW�KLP��´6RUU\��1R�WRROV��0LNH·V�RQ�
D�WHDU�µ�EXW�,YDQ�ZDV�GRLQJ�VRPHWKLQJ�LQ�WKH�FDE�DQG�GLG�QRW�VHH�&DUO��DQG�WKH�
noise drowned him out. Oh, well. Later, then. Carl got to work. 

Per safety rules, the tester never worked at the same vat that the crane 
operator did. The crane operator cages rode on rails that crisscrossed the open 
space below the geodesic ceiling. The cranes had long robotic arms that the 
operator used to lift the bunkers of trash and carry and tilt the debris into the 
funnels atop the disassembly vats. 

There were two kinds of bugs. Assemblers built things: furniture, machine 
parts, food, walls, whatever. Disassemblers took matter down to its component 
atoms, and sorted it all into small, neat blocks or bubbles, to be collected, stored, 
and used the next time those compounds were needed. 

Disassemblers were restricted in town. The specialty ones that only broke 
down matter of a particular kind³a specific metal, or a particular class of 
polymer, or whatever³those were the only ones they used down in Zekeston, 
and even then, only in small quantities. Trash bugs were much more useful³and 
much more dangerous. Not only did they break down all materials, but they 
were programmed to copy themselves out of whatever was handy when their 
QXPEHUV�GURSSHG�WRR�ORZ��7KDW·V�ZKDW�WKH\�XVHG�RXW�DW�WKH�ZDUHKRXVHV� 

Carl went over to the sample port on the side of the first vat, put on his 
goggles, and stuck the probe into the port. Then he heard a guttural scream 
overhead. Something small flew out of the crane cab and struck the floor not far 
from him. Something bloody. 

+H�KHDUG�D�ORXG�FUDVK��'HEULV�VFDWWHUHG��,W�ZDV�,YDQ·V�GXPSVWHU³he had 
dropped LW��&DUO�ORRNHG�XS��7KH�FUDQH·V�JUDSSOLQJ�DUP�SRLQWHG�DW�WKH�WKLUG�YDW�
like a spear, and the crane plummeted straight down toward it. He caught a 
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JOLPSVH�RI�,YDQ·V�SDOH��ZLGH-eyed face as first the arm, then his cage, plunged 
into the vat. Disassembler fluid surged up and swallowed him and the crane. The 
vat walls buckled, and disassembler fluid spewed out. 

Carl dove behind a stack of crates. Too late to help Ivan. The bugs were 
everywhere. Murky, grey-brown oil surged and splatted against the other vats, 
the trash, the walls, the floor. Gravity on 25 Phocaea was a bare one-thousandth 
RI�(DUWK·V��JREV�RI�EXJ�MXLFH�VORVKHG�DQG�ZREEOHG�DERXW� the air filled with 
deadly mist. 

The vats were coated on the inside with a special paint that the 
disassemblers were programmed not to touch, but on the outside they were 
vulnerable. One after another, the vats blew. As Carl made for the maintenance 
tunnel he was badly spattered. Burning, fizzing sores opened up on his arms and 
face. He changed course for the nearby safety showers and doused himself with 
neutralizer, and the burning stopped. But he felt a breeze, accompanied by a hiss 
that crescendoed to a shriek. The outer walls were being eaten away. The 
temperature dropped³sound died away 

³holes appeared in the warehouse wall. 
He looked around. The bugs had destroyed the emergency life-support 

lockers. The bug neutralization shower was across the way from the tunnel 
doors, and frothing blobs and puddles of disassembler were everywhere. By 
some miracle, the emergency systems had not yet shut those doors³so air was 
rushing in even as it was escaping out the holes³but with every second it got 
harder to breathe.  

Carl leapt and dodged for the doors, looking for a path to safety. His ears 
popped. Sound was all but gone now. It made everything seem very far away. 
The floor was being eaten away, and bug juice poured into the steam and bug 
piping below. His lungs hurt and sparks danced before his eyes. With a desperate 
OHDS��KH�PDGH�LW�WR�ZLWKLQ�D�PHWHU�RI�WKH�GRRU�«�DV�WKH�HPHUJHncy lights finally 
lit up and the door slammed shut. In that instant before it was sealed he saw his 
ERVV�0LNH��0LNH·V�ERVV·V�ERVV�6HDQ�0RULDUW\��DQG�RWKHUV�VFUDPEOLQJ�GRZQ�WKH�
hall toward him. Then he bashed into the closed door. 
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He pounded on it, shrieNLQJ��´+HOS�PH�µ³but could not hear his own 
words. Pain seared his lungs. He sank to the floor. 

Half the ceiling came down around him. Stars blazed overhead. The air was 
gone. Outside the crumbling warehouse perimeter, next to the crater, the 
massive disassembler manifolds fell apart and a blast of superheated steam and 
bug juice shot out and spread across the near faces of the ice mounds. Wave 
after wave of membranous bubbles, color-coded balloons holding molecular 
nitrogen, hydrogen, and oxygen, tumbled upward into space as the bugs got to 
work on the ice. 

&DUO·V�H\HVLJKW�IDLOHG��+H�FXUOHG�XS�LQ�DJRQ\��,Q�WKRVH�ODVW�VHFRQGV� while 
others suited up to come out and get him³as the air effervesced in his veins and 
saliva boiled on his tongue³he used up his last breath on a soundless scream. 
Not of fear, but of rage, at being reduced to component atoms himself. 

* * * 

Geoff looked down from orbit and saw the geodesic collapse. He spotted a 
man go down amid the wreckage. An unsuited man. Then the lumpy horizon 
swaOORZHG�WKH�VFHQH��´+RO\�VKLW�µ 

Geoff checked his heads-up. Orbital time at this altitude was nearly forty 
minutes; far too long. The guy had ninety seconds, max. Geoff programmed a 
powered reversal that would get him to the landing pad in just over a minute. 

It was a risk. If he miscalculated, he could make a new crater in the asteroid. 
%XW�WKH�WLPH�KH�ERXJKW�PLJKW�VDYH�WKH�PDQ·V�OLIH��7KH�PDLQ�URFNHWV�FXW�LQ�DQG�
his bike shuddered. The stabilizers kept him from going into a tumble. And the 
ground sped beneath, dangerously close. 

Carl worked in the warehouses. 'RQ·W�OHW�LW�EH�KLP� 
He alerted the others. Someone³Amaya³beamed an emergency message 

WR�WKH�OLIH�VXSSRUW�WHDPV��%XW�DOO�*HRII·V�DWWHQWLRQ�ZDV�RQ�WKDW�XQHYHQ�KRUL]RQ��
The cable station and warehouses crawled back into view, and as his rockets 
slowed him, he guided his bike in. 
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His wheels barked on the landing pad next to the Klosti-Alpha cable, but 
the pad was too short for his speed. The bike swerved wildly across the concrete 
and bounced off the edge of it, nearly unseating him. Using braking bursts from 
his rockets he soared, jounced, and dodged rocks to the warehouse, steering one-
handed as he wrestled his spare life bag and pony bottle out of the saddlebag. 
His buddies were at least a dozen seconds behind him. By the time he reached 
the site of the collapse, the front face of the ice mountain was roiling and gas 
ZDV�ELOORZLQJ�DZD\��$�WKLQ�PLVW�ILOOHG�WKH�FUDWHU��+H�KHDUG�.DPDO·V�H[FODPDWLRQ�
RI�GLVPD\�DV�KH�OHDSHG�RII�KLV�ELNH��%XW�WKHUH�ZDVQ·W�time to think about that. He 
bounded over the rocks to where he had seen the figure go down. 

+H�VDZ�WKHQ�KH�QHHGQ·W�KDYH�ERWKHUHG�ZLWK�WKH�SRZHUHG�RUELW��7KH�PDQ�
was blue, swollen, and stiff: a giant corpsicle. And he did not have to see the 
face. That was his shirt, whose collar showed above the work overalls; Carl had 
ERUURZHG�LW�WKDW�PRUQLQJ��7KRVH�ZHUH�&DUO·V�VKRHV� 

*HRII�NQHOW�QH[W�WR�KLV�EURWKHU�DQG�UROOHG�KLP�RYHU��&DUO·V�H\HV�ZHUH�ZKLWLVK�
due to frost, run through with dark, swollen veins. His tongue had swollen up, 
too, and was jutting out of his mouth. His black hair was stiff as straw. 

By this time Amaya, Kamal, and Ian had reached them. They recognized 
Carl, too. 

´Hidoi«µ�$PD\D�JDVSHG��Horrible «�+HU�IDPLO\�KDG�LPPLJUDWHG�IURP�-DSDQ�
and she used . 

´$UH�\RX�VXUH�KH·V�GHDG"µ�.DP�DVNHG� 
´6KLW��PDQ��ORRN�DW�KLP��:KDW�GR�\RX�WKLQN"µ�,DQ��´6KXW�XS�µ�.DP�VDLG��

´-XVW�VKXW�XS��$OO�ULJKW"µ 
Geoff stood up again, and looked down at his brother. He did not notice his 

IULHQGV·�VWDUHV�RU�WKHLU�ZRUGV��+H�IHOW�QRWKLQJ��%XW�KLV�PLQG�ZDV�UDFLQJ��+H�ZDV�
thinking, &DUO�FDQ·W�EH�GHDG��7KLV�LV�D�GUHDP��He was thinking, What if l had paused to 
let that otKHU�ELNHU�XVH�WKH�UDPS"�O·G�KDYH�EHHQ�FORVHU�WR�WRXFKGRZQ��2U�LI�O�KDG�WDONHG�&DUO�
into ditching work and coming out with us. Fat chance. Geoff would not have even 
asked; Carl would never shirk his duties. 
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He was trying to remember the last thing he had VDLG�WR�&DUO��+H�FRXOGQ·W��
+H�ZDV�LPDJLQLQJ�ZKDW�WKH�PXVFOHV�LQ�KLV�SDUHQWV·�IDFHV�ZRXOG�GR�ZKHQ�WKH\�
heard the news. 

* * * 

In the few dozen seconds it took Stores Chief Sean Moriarty and his crew to 
suit up and force the locks open, the college intern³what was his name? Sean 
struggled to remember. Carl. Carl Agre; that was it³lay dead amid the ruins of 
the fallen warehouse. Sean indulged himself with a string of obscenities. Not that 
he was surprised. But he had hoped. 

A small group of rocketbikers stood over the body. Sean shuffled over³
damned low gee; it was supposed to make locomotion easier³and bent to 
H[DPLQH�&DUO�$JUH·V�UHPDLQV��6HDQ�VLJKHG��+H�ZDV�VR�JRGGDPQ�VLFN�DQG�WLUHG�RI�
burying the dead. He had fought in three wars, Downside; he had seen a lot of 
young dead. Hell, he thought, O·P�D�IXFNLQJ�GHDWK�PLGZLIH� 

Commissioner Navio had recommended the kid for the job. Sean was not 
looking forward to that call. 

Then he got a look at the young man crouched beside the body. He adjusted 
his radio settings tiOO�KH�JRW�D�SLQJ��´<RX�UHODWHG"�$�IULHQG"µ 

7KH�\RXQJ�PDQ�VDLG�QRWKLQJ��2QH�RI�KLV�FRPSDQLRQV�VDLG��´+H·V�KLV�
EURWKHU�µ 

,W�MXVW�NHSW�JHWWLQJ�EHWWHU��6HDQ�ZDYHG�WKH�UHVSRQGHUV�IRUZDUG��´*HW�KLP�
LQVLGH�µ�+H�PRYHG�LQ�IURQW�RI�WKH�\RXQJ�PDQ��&DUO·V�EURWKHU��DQG laid hands on 
the shoulders of his pressure suit. The youth would not have felt the touch 
through the suit. Sean jostled him gently, to get his attention. It was hard to see 
WKH�ER\·V�H\HV�FOHDUO\��WKURXJK�WKH�YLVRU·V�VKLHOGLQJ��EXW�KLV�JD]H�ORRNHG�JODVV\. 

´:H·UH�WDNLQJ�\RXU�EURWKHU�LQVLGH��:H�QHHG�WR�QRWLI\�\RXU�SDUHQWV� 
&RPH�ZLWK�XV�µ 
´:KDW«"µ�7KH�NLG�VHHPHG�WR�FRPH�RXW�RI�KLV�GD]H��´2K�µ 
As they turned, Sean caught a glimpse of Warehouse 1-H, which stood 
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behind the ruins of this one. It had been hit by disassembler backsplash. Chunks 
were falling off, and Sean could see movement inside through the gaps. People? 
Yes. Some survivors were trapped in Warehouse 1-H. 

´*HW�D�FRPPDQG�FHQWHU�VHW�XS�ULJKW�DZD\�µ�6HDQ�WROG Shelley Marcellina, his 
chief HQJLQHHU��´:H·YH�JRW�SHRSOH�WUDSSHG�LQ�WKH�UXEEOH�RYHU�WKHUH�µ 

%XW�6KHOOH\��IDFLQJ�WKH�RSSRVLWH�GLUHFWLRQ��JDVSHG��´7KH�LFH�µ�6KH�ZDV�
pointing over his shoulder. 

The ice? Sean turned and looked where she was pointing. His view had been 
obscured by his visor and the outcropping, but from this vantage point he could 
see it. Interior areas in the ice mountain were glowing. Jets of steam spewed out. 
He could feel the heat of reaction on his face, even through the visor. Clouds 
billowed all around. The ground trembled. 

Terror surged in him. Three megatons of methane and water³the air, 
water, and fuel for over two hundred thousand people³was going up in wafts 
and jets of superheated gas. 

´,W·V�D�UXQDZD\��7KH�UHDFWLRQ�KDV�RXWSDFHG�WKH�EXJV·�KDOI-OLIH��:H·YH�JRW�WR�
VWRS�LW�µ�6HDQ�VSUDQJ�XSULJKW��´/HW·V�PRYH��SHRSOH��0RYH�µ 

Everyone hustled inside, two technicians carrying the body of Carl Agre. His 
brother, the young rocketbiker, and his friends followed behind. 

%HIRUH�KH�PRYHG�8SVLGH�DQG�EHFDPH�3KRFDHD·V�GHSXW\�FRPPissioner of 
stores and warehousing, Sean had spent fifty-five years in the military. And if 
there was one thing he had learned, it was how to move fast in a crisis. Within 
minutes he had a command center set up, designated lieutenants, established 
priorities, and enacted communication protocols. He organized a team to pump 
neutralizer out to the ice, a team to check the bulkheads and seal off breaches, 
and a team to rescue those stranded in the other damaged warehouse. People 
were bringing in the injured; he assigned the medical techs to set up triage and 
first aid. Everyone scrambled. Then he and his engineers laid down maps and 
piped in live images of the ice. 

Sean swore. The damned thing was nearly seven hundred feet on a side, and 
in the twelve minutes it had taken to set up command and lay the hoses, the ice 
was over a third gone. :H·UH�VFUHZHG� 
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´6KHOOH\��WKH�KRVHV�DUH�ZD\�WRR�VORZ��:H�KDYH�WR�JHW�WKDW�EXJ-killing juice 
out there now. And the reaction is occurring in the core, where the heat is 
trapped. 1RW�DURXQG�WKH�ERWWRP�HGJHV�µ 

+LV�FKLHI�HQJLQHHU�IURZQHG�DW�WKH�LPDJHV��´$OO�RXU�PRELOH�HTXLSPHQW�LV�
GRZQ�LQ�=HNHVWRQ��(YHU\WKLQJ�RXW�KHUH�LV�RQ�WUDFNV�LQ�WKH�GRPHV�µ�6KH�
VKUXJJHG��ORRNLQJ�JULP��´7KHUH·V�QRW�PXFK�ZH�FDQ�GR�EXW�OD\�KRVH�DQG�SXPS�µ� 

´:H·UH�GHDG��WKHQ�µ�&DO��D�GLVDVVHPEOHU�SURJUDPPHU��VDLG��´:H�FDQ·W�VWRS�LW��
:H·UH�GHDG�µ�+LV�YRLFH�URVH�DW�WKH�HQG�WR�D�VKULHN��+HDGV�WXUQHG� 

´&DOP�GRZQ�µ�6HDQ�VQDSSHG��DQJU\�WKDW�&DO�VDLG�ZKDW�KH�KDG�EHHQ�WKLQNLQJ��
´,�QHHG�LGHDV��1RW�K\VWHULD�µ 

´:H�FDQ�GLYH�ERPE�LW�µ�VRPHRQH�VDLG��´+LW�LW�IURP�DERYH�µ 
Sean did not recognize the voice. He looked around. It was the kid, the one 

whose brother had just died. He stood at the opening to the triage area, helmet 
tucked under his arm. 

´:KR�OHW�KLP�LQ�KHUH"µ�RQH�RI�WKH engineers asked, but Sean felt a tingling in 
his scalp. The rocketbikers and their nets, the kid meant. They could dive-bomb 
WKH�LFH��NLOO�WKH�UHDFWLRQ��´*R�RQ�µ 

The teen lofted himself over. His friends hung back. 
He was tall and gangly, straining his suit at the wrist and ankle joints. He had 

black hair in a longish cut that looked like an afterthought. He was talking in a 
monotone. Sean could not believe he was able to form coherent sentences at all. 
´7KH�JDQJ�LV�DOO�RXW�WKHUH�ULJKW�QRZ��5LJKW"µ�+H�JODQced over at his friends. 
´5LJKW"µ 

7KH�\RXQJ�PDQ·V�FRPSDQLRQV�PRYHG�FORVHU��RXWVLGH�WKH�ULQJ�RI�HQJLQHHUV��
7KH�\RXQJ�ZRPDQ�QRGGHG�VORZO\��´,W�FRXOG�ZRUN��,�JXHVV�µ 

´+RZ�PDQ\"µ�6KHOOH\�GHPDQGHG��´+RZ�PDQ\�DUH�WKHUH"µ 
´)LIW\�µ�&DUO·V�EURWKHU�VDLG��´0D\EH�PRUH. We have our own comm 

IUHTXHQFLHV�µ�6PDUW�NLG��+H�KDG�UHDOL]HG�KRZ�FULWLFDO�FRPPXQLFDWLRQV�ZHUH³
DQG�KRZ�ORQJ�LW�WRRN�WR�VHW�WKHP�XS�LI�\RX�GLGQ·W�DOUHDG\�KDYH�D�V\VWHP�LQ�SODFH��
´:H·UH�XVHG�WR�PRYLQJ�IDVW��7R�JHW�WKH�ILUVW�LFH��\RX�NQRZ�µ 

He leapt up again, and floated above the maps, spread-eagled. Finally he 
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settled onto the table cross-legged, and eyed the map from all DQJOHV��´7DNH�D�
ORRN�µ�KH�VDLG�WR�KLV�IULHQGV��´:KDW�GR�\RX�WKLQN"µ 

7KH�HQJLQHHUV�PDGH�URRP�IRU�WKH�RWKHU�WKUHH��´2XU�UDPSV�DUH�RYHU�KHUe, on 
WKH�RWKHU�VLGH�RI�WKH�ODNH�µ�WKH�ELJJHU�ER\�VDLG��+H�VWXGLHG the map and pointed. 
´,I�\RXU�QHXWUDOL]HU�FDQ�WROHUDWH�WKH�GHHS�FROG�DQG�\RX�FDQ�JHW�WKH�VXSSOLHV�RXW�
here next to our launch ramp in packages that fit in our nets, we can throw them 
at the PRXQWDLQ�IURP�ORZ�RUELW�µ 

+LV�IULHQGV�ZHUH�QRGGLQJ��´,W·OO�ZRUN�µ�WKH�\RXQJ�ZRPDQ�VDLG� 
´:KDW�WKH�KHOO�DUH�\RX�WDONLQJ�DERXW"µ�VRPHRQH�VDLG��EXW�6KHOOH\�JRW�LW��

´/LNH�VOLQJVKRWV��7KH\·OO�GUL]]OH�ULJKW�GRZQ�LQWR�WKH�FHQWHU�RI�WKH�LFH��VKXW�GRZQ�
the reactioQ�µ�$QRWKHU�RI�WKH�HQJLQHHUV�SURWHVWHG��EXW�6KHOOH\ LQVLVWHG��´,W·V�RXU�
EHVW�VKRW��,I�WKH\�FDQ�SXOO�LW�RII�µ 

6HDQ�JDYH�WKH�ER\�D�VHDUFKLQJ�ORRN��´:KDW·V�\RXU�QDPH"µ 
´*HRII�µ�7KH�NLG·V�YRLFH�FUDFNHG��ZKHWKHU�IURP�VWUHVV��JULHI��RU�RUGLQDU\�

hormones, Sean coXOG�QRW�VD\��0D\EH�DOO�WKUHH��´*HRII�$JUH�µ 
´$OO�ULJKW��*HRII��JHW�RII�WKH�JRGGDPQ�WDEOH�µ�7KH�ER\�REOLJHG��0RUH�

JUDFHIXO�WKDQ�KH�ORRNHG��6HDQ�ODLG�D�KHDY\�KDQG�RQ�WKH�\RXQJ�PDQ·V�VKRXOGHU�DV�
he touched down. Sean could tell the boy needed contact. He might have great 
ideas, but his gaze was still glassy, and he looked as if he was about to float off 
LQWR�VSDFH��´+HUH·V�KRZ�LW�LV��*HRII��:H·YH�JRW�SUHFLRXV�IHZ�VXSSOLHV�RI�
neutralizer, and less time. You just saw your brother die. Are you going to fall 
apart RQ�PH�XS�WKHUH"µ 

$QJHU�JOLQWHG�LQ�WKH�ER\·V�H\HV��6HDQ�OLNHG�WKDW�EHWWHU�WKDQ�WKH�EODQN�VWDUH�LW�
VXSSODQWHG��´1R�ZD\�µ�+H�VWUXJJOHG�IRU�FRQWURO��´1R��:H�FDQ�KHOS�\RX��,I�\RX·OO�
OHW�XV�µ 

´<RX·OO�KDYH�WR�WDNH�RUGHUV�IURP�6KHOOH\��$OO�RI�\RX��:LWKRXW question or 
KHVLWDWLRQ��(YHQ�LI�\RX�GRQ·W�OLNH�ZKDW�VKH�WHOOV�\RX�WR�GR�µ 

The kids surveyed Shelley, who eyed them back, a corner of her mouth 
quirked up. He looked at his companions, eyebrows raised. One by one, they 
gave him a nod. 
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´$OO�ULJKW�µ�KH�WROG�Sean. As if he could make such a promise. The arrogance 
of youth. But hell; why not? Maybe the rest of the bikers would listen to him. At 
this point, the cluster had nothing to lose. 

´<RX·UH�XS��$JUH��6KHOOH\��\RX�OHDG�WKH�RS�µ 

* * * 

They suited up and headed out. Geoff was still shaking. He could not 
believe he had said what he had out loud. Worse, Moriarty had listened. Now he 
had to act, fast, when all he wanted to do was curl up somewhere. 

+H�NHSW�VHHLQJ�KRZ�&DUO·V�IDFH�KDG�ORRNHG³the swollen body, the frozen 
eyes, the bulging veins. The world had shrunk, like he was seeing it through a 
long tunnel. Everything was happening in slow motion. 

+H�UHPHPEHUHG�WKH�ROG�PDQ·V�IDFH�DV�KH�KDG�FKDOOHQJHG�KLP��*HRII�KDG�
told Moriarty he could do this. If he could not keep his shit together, he should 
have said so then. 

The big blond woman, the one they called Shelley, was talking to him. Near 
WKHP��WKH�FOXVWHU·V�LFH�ZDV�ERLOLQJ�DZD\��,I�WKDW�ZDVQ·W�D�JRRG�HQRXJK�UHDVRQ�WR�
suck it up, he may as well take off his helmet right now. 

For you, Carl, he thought. O·OO�GR�WKLV��EHFDXVH�\RX�ZRXOG� 
´«�WR�JHW�\RXU�IULHQGV�µ�VKH�UDGLRHG��´:H�QHHG�WKHP�QRZ��:KRHYHU�\RX�

FDQ�PXVWHU�LQ�WKH�QH[W�WKUHH�PLQXWHV��/HVV��LI�\RX�FDQ�µ 
´:KDW�GR�ZH�QHHG�WR�NQRZ�DERXW�WKH�EXJ�QHXWUDOL]HU"µ�.DPDO�DVNHG��´7KH 

juice comes in five-hundred-kilo bladders. ,W·V not damaged by cold, but it needs 
KHDW�WR�OLTXHI\��6ROLG��LW·V�XVHOHVV��$QG�\RX·OO�KDYH�WR�EUHDN�WKH�SDFNDJLQJ��7KH�LFH�
is hot³the packaging should melt on impact³but to be on WKH�VDIH�VLGH��\RX·OO�
need to hurl them hard. That means low, powered orbits. To shut down the 
UHDFWLRQ�\RX·OO�KDYH�WR�EODQNHW�WKH�LFH��ZKLFK�PHDQV�\RX·OO�QHHG�WR�FRPH�LQ�IURP�
GLIIHUHQW�DQJOHV��DW�KLJK�VSHHGV��,Q�RWKHU�ZRUGV��LW·OO�EH�D�GHDWK�GHUE\�XS�WKHUH�µ 

$PD\D�DVNHG��´<RX�NQRZ�ELNLQJ"µ 
´,�NQRZ�RUELWDO�PHFKDQLFV��7KLQN�\RX�JX\V�FDQ�KDQGOH�LW"µ 



 

 

LAURA J MIXON 

 25 

The four of them looked at one another. This time it was Ian who replied. 
That was fine with Geoff. He had done all the thinking he could handle for now. 
Now he just needed to go and do. He needed to outrun what he had just seen. 
´:H�FDQ�KDQGOH�LW��:H·OO�EH�DW�WKH�SLFNXS�VSRW�LQ�WKUHH� 

´$OO�ULJKW�µ�,DQ�VDLG��DV�WKH\�ERXQGHG�DFURVV�WKH�ODQGVFDSH�WRZDUG�WKHLU�
ELNHV��´*HRII��\RX�WDNH�RQH�WHQ�QDQRPHWHUV��$PD\D�WDNH�RQH sixteen point five; 
DQG�.DPDO��\RX·UH�RQH�WZHQW\-WZR��,·OO�WDNH�RQH�WZHQW\-VHYHQ�SRLQW�ILYH��/HW·V�
VWDUW�PDNLQJ�FDOOV�µ 

Geoff switched his comm frequency to the first biker channel and leapt 
onto his bike. 

* * * 

Sean got notice his boss, Jane Navio, was on the way up. He suited up and 
stepped out onto the commuter pad as she and a dozen Resource Commission 
staff poured out of the lifts. She spotted Sean. 

´,�FRPH�ZLWK�H[WUD�KDQGV�µ�VKH�UDGLRHG��´7KH�ELJ�HTXLSPHQW�LV�RQ�LWV�ZD\��
,W·OO�EH�KHUH�LQ�WZHQW\�PLQXWHV�µ 

´7RR�ODWH�WR�GR�PXFK�JRRG��PD·DP³but the extra hands will help. We need 
WKHP�EDGO\�µ�+H�GLUHFWHG�WKH�QHZ�KDQGV�WR�&DO�IRU�DVVLJQPHQWV��7KHQ�WKH\�WZR�
bounded over to the crater. 

´:KDW�KDSSHQHG"µ�VKH�DVNHG� 
´'LVDVVHPEOHU�GLVDVWHU�LQ�:DUHKRXVH��-H. It set off a chain reaction and we 

have runaway disassembly in the lake. We lost two crew when the warehouse 
FDPH�GRZQ�µ�+H�KHVLWDWHG��´2QH�RI�WKHP�ZDV�WKDW�\RXQJ�PDQ�\RX�
UHFRPPHQGHG�IRU�WKH�SRVLWLRQ�ODVW�IDOO��&DUO�$JUH�µ 

She was looking out at the vanishing lake. She did not say anything for a 
second. He watched her struggle with it. 

´$OO�ULJKW�µ�VKH�VDLG�VRIWO\��´$OO�ULJKW��:H·OO�GHDO�ZLWK�WKDW�ODWHU��:KDW·V�
KDSSHQLQJ�RXW�WKHUH"µ�6KH�JHVWXUHG�DW�WKH�ELNHUV�GLYH-bombing the dwindling ice 
pile. 
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´7KH\·UH�KHOSLQJ��7U\LQJ�WR�VWRS�WKH�UHDFWLRQ�µ� 
-DQH�H\HG�WKH�VFHQH��´:H·UH�GRZQ�DW�OHDVW�VHYHQW\�SHUFHQW��0RUH��'DPQ�µ�

The look on her face said all it needed to, even beneath the radiation shielding. 
7KHQ�6HDQ·V�ZRUGV�UHJLVWHUHG��´6R�ZH·YH�UHFUXLWHG�ELNHUV"�$K��WR�GLYH-bomb the 
LFH�ZLWK�QHXWUDOL]HU��&OHYHU��0\�*RG�µ�6KH�H\HG�6HDQ��´,V�LW�ZRUNLQJ"µ 

He squinted down at the ice: what with the mist and the boiling and 
VSODVKLQJ��LW�ZDV�KDUG�WR�WHOO��´,W·V�EHWWHU��'RQ·W�NQRZ�LI�LW·V�HQRXJK�µ 

She turned, taking information in. She pointed toward the ruined 
warehouses. The woman was like a fucking computer. 

´:KDW�KDSSHQHG�WR��-H, over there? Oh³I see. Partial collapse due to bug 
backsplash from 2-H. Jesus. That must have been a violent reaction. We need to 
know what caused that. All our simulations said the bugs should have frozen 
ILUVW��,�VHH�DFWLYLW\�LQVLGH��7KHUH·V�D�FUHZ�LQ�WKHUH"µ 

´6HYHUDO�DUH�WUDSSHG�LQ�WKH�UXEEOH�µ�KH�UHSOLHG��´7KH\�JRW�WR�WKH�HPHUJHQF\�
ORFNHUV�LQ�WLPH��EXW�WKH\·UH�EXULHG�XQGHU�GHEULV�DQG�WKH\�RQO\�KDYH�Sony bottles 
and rescue bubbles, so they only have a few more minutes of air. We have to 
KXUU\�µ 

6KH�VFDQQHG�IXUWKHU��´$QG�WKDW�WHDP"µ�6KH�SRLQWHG�WR�WKH�ZRUNHUV�JXLGLQJ�
WKH�QHXWUDOL]HU�SDFNHWV�IURP�WKH�ZDUHKRXVH�DLU�ORFNV��´7KH\·UH�WDNLQJ�WKH�
neutralizer tR�WKH�ELNHUV"µ 

´7KDW·V�FRUUHFW�µ 
It was a long way from the warehouse locks, across the commuter pads, past 

the hangars to the rocketbike launch pad. It took four people to push-pull each 
neutralizer bladder. The supply chain inched along. Jane gestured at the biker 
UDPSV��´7KHUH�DUH�ELNHUV�EDFNHG�XS�DQG�ZDLWLQJ�IRU�WKH�QHXWUDOL]HU��6HDQ�µ 

´6R"µ 
´6R�µ�VKH�VDLG��´\RX·YH�JRW�D�UHVRXUFH�ERWWOHQHFN��(YHQ�ZLWK�WKH�QHZ�KDQGV�

KHOSLQJ��LW·V�JRLQJ�PXFK�WRR�VORZO\��:H�QHHG�HYHU\�JUDP�RI�LFH�ZH�FDQ�UHVFXH��
7KH�ODVW�WKLQJ�ZH�FDQ�DIIRUG�ULJKW�QRZ�LV�D�ERWWOHQHFN�µ� 

+HU�PHDQLQJ�EHFDPH�FOHDU��6HDQ�JODUHG��´,I�,�UHDVVLJQ�WKH�UHVFXH�WHDP�WR�WKH�
QHXWUDOL]HU�EULJDGH��WKH�FUHZ�WUDSSHG�LQ�WKH�ZDUHKRXVH�ZLOO�GLH�µ�My people will die. 
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´6HDQ��,�FDQ�WHOO�E\�looking³ZH·UH�ORVLQJ�DERXW�D�GD\·V�ZRUWK�RI�LFH�HYHU\�
minute. I checked the shipping ledgers on the way up from =HNHVWRQ��7KHUH·V�
QRW�DQRWKHU�LFH�VKLSPHQW�FRPLQJ�'RZQ�DQ\WLPH�VRRQ��,�GRQ·W�NQRZ�KRZ�,�FDQ�
keep everyone alive till we get another shipment, even if the runaway were 
stopped this very instant. Hundreds of thousands of lives depend on how much 
LFH�ZH�FDQ�VDYH��:H�GRQ·W�QHHG�\RXU team for long. Maybe another fifteen 
PLQXWHV��7KHQ�\RX�UHDVVLJQ�WKHP�WR�WKH�ZDUHKRXVH�µ 

6HDQ�VKRRN�KLV�KHDG��´)LIWHHQ�PLnutes is too long for those people trapped 
LQ�WKHUH��:H·OO�ORVH�WKHP�µ 

6KH�ORRNHG�DW�KLP��´7KH�FOXVWHU�KDV�WR�FRPH�ILUVW��6HDQ��7KHUH·V�QR�WLPH�WR�
argue. Get someone to throw them some more pony bottles and then get your 
WHDP�RXW�WR�WKH�MXLFH�EULJDGH�µ 

´7KHUH·V�QR�ZD\�WR�JHW�WKHP�SRQLHV�RU�DLU�OLQHV��RU�ZH�DOUHDG\�ZRXOG�KDYH��
<RX·UH�WHOOLQJ�PH�WR�DEDQGRQ�WKHP�µ 

7KH�FRPPLVVLRQHU�VDLG��´7KHQ�\RX·UH�ULJKW��,�DP�µ 
Sean stared. He had been here before. After a long and honorable career, he 

had been dishonorably discharged, during the Gene Purges, for disobeying 
RUGHUV��%XW�WKRVH�KDG�EHHQ�VWXSLG�RUGHUV��(YLO�RQHV��7KHVH�ZHUHQ·W��-DQH�1DYLR�
was a chrome-assed bitch, damn her. But she was right. 

´5HDVVLJQ�WKH�ZDUHKRXVH�WHDP�WR�WKH�QHXWUDOL]HU�EULJDGH�µ�VKH�UHSHDWHG� 
´1RZ�µ�$QG�KH�GLG� 

* * * 

Geoff remembered the biker chatter in his headset. He recalled dodging 
other riders, dragging nets filled with neutralization bladders, dropping them, 
ZDWFKLQJ�WKHP�FUDVK�RQWR�WKH�VKULQNLQJ�PRXQG�RI�LFH��ZKLOH�0RULDUW\·V�HQJLQHHU�
Shelley gave targeting and pickup instructions³then landing, waiting while 
technicians loaded up their nets, and taking off again. But everything blurred 
together in a jumble of events. 

He did remember one pass in detail. He and Amaya went in low enough 
that the net dragged the top of the ice. They dodged ice crags and sudden spurts 
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RI�VXSHUKHDWHG�JDV�WR�GURS�WKH�SDFNHW�LQWR�D�FUHYLFH�GHHS�LQ�WKH�LFH·V�FHQWHU��+H�
caught a glimpse: the boiling ice looked like lava in a cauldron. Then they veered 
upward amid towering gas columns. 

Another team veered into their nets as they rose, and Geoff got yanked off 
his bike. He spun wry³WKH�VWDUV��WKH�IODUHV�RI�WKH�RWKHU�ELNHUV·�URFNHWV��
3KRFDHD·V�VXUIDFH��DOO�WXPEOHG�SDVW��+H�KDG�QR�LGHD�ZKHUH�KLV�ELNH�ZDV��RU�ZKHUH�
AmayD�ZDV��+H�IHDUHG�KH·G�SORZ�LQWR�3KRFDHD·V�VXUIDFH��EXW�DIWHU�D�PRPHQW�KH�
UHDOL]HG�KH·G�EHHQ�WKURZQ�XSZDUG��RXW�RI�3KRFDHD�RUELW��+LV�EUHDWK�VORZHG��
Numb calm fell over him. He breathed in and out. Dots of fog appeared and 
vanished on his faceplate. 

Amaya was back there, somewhere, circling back around for him. He was 
sure of it. But for a moment he thought it might be good if nobody had noticed, 
and he could just float away, off into the Big Empty. 

Then she radioed him that she was approaching. She shot a net that snared 
him. Geoff grabbed at it, climbed along it to her bike, and mounted behind her. 
She fired her rockets and took him back around to his own bike. Neither spoke a 
word. 

As he mounted his bike, she finally asked, hesitantly, ´<RX�2."µ 
´I will be�µ It was hard to believe that only a half hour ago he had been so 

excited about his bug-turd art project. He had thought he was such hot shit. 
Now it all felt like a waste of time.  

He shook it off. 'RQ·W�WKLQN��-XVW�GR� 

* * * 

Half an hour after they started, Shelley gave the all-clear. By the time the 
reporters and their cameras had started showing up, most of the bikers were 
down, gathering near their hangar, checking their equipment. Geoff coasted to a 
stop and launched himself off his bike. He ached. He could smell his own sour 
stink, and though slimed in sweat, he was shivering. Dully, he wondered if his 
climate controls were malfunctioning. He shuffled clumsily over to the crater lip, 
near where he and Carl had been standing less than an hour before, and leaned 
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over, hands on his thighs. 
When he straightened, the mist in the crater was clearing. The pale sun rose 

low over the horizon in the southwest, and cast long shadows across the still 
steaming wreckage. The stars faded from view. The crater floor was covered in a 
graphite slick, with neatly spaced blocks on top in yellow, red, and an assortment 
RI�PHWDOOLF�KXHV��,Q�WKH�FUDWHU·V�PLGGOH�ZDV�D�OXPS�RI�GLUW\�LFH�DERXW�KDOI�WKH�VL]H�
RI�ZKDW�WKH\�KDG�KDG�EHIRUH�WKH�GHOLYHU\��$�FRXSOH�ZHHNV·�ZRUWK��PD\EH� No 
more. 

Amaya came up next to him; he recognized the stickers on her suit sleeve. 
+H�FRXOG�QRW�VHH�KHU�IDFH�ZHOO��%XW�KH�NQHZ�ZKDW�VKH�ZDV�WKLQNLQJ��´7KHUH·V�
DOZD\V�RWKHU�VKLSPHQWV�FRPLQJ�'RZQ�µ�KH�VDLG��´0\�PRP�VD\V�&RPPLVVLRQHU�
Navio is a genius at makLQJ�WKH�LFH�ODVW��:H·OO�JHW�PRUH�LQ�VRRQ��,W·OO�EH�2.�µ 

´<HDK�µ�VKH�VDLG� 
Shelley alighted next to them, and slapped Geoff and Amaya on the back. 

´<RX�DOO�VDYHG�XV��*RRG�ZRUN�µ�6KH�ERXQGHG�RII�WRZDUG�WKH�ZDUHKRXVHV��%\�
then, Kamal and Ian had found them. 

´$UHQ·W�\RX�JRLQJ�WR�WDON�WR�WKH�UHSRUWHUV"µ�.DPDO�DVNHG��DQG�,DQ�VDLG��
´<RX�VKRXOG�JHW�RYHU�WKHUH��7KLV�ZDV�\RXU�LGHD��<RX deserve the credit. Not 
WKRVH�FORZQV�µ 

*HRII�VKRRN�KLV�KHDG��´1DK��*RWWD�ERXQFH�µ 
.DPDO�DQG�,DQ�SURWHVWHG��EXW�$PD\D�VDLG��´/D\�RII�µ $QG�WR�*HRII��´:H·OO�

WDON�WR�WKH�UHSRUWHUV��&DWFK�\RX�ODWHU�µ� 
´<HDK��/DWHU�µ 
No point in delaying the inevitable. It was time to face his parents, and their 

disappointment that it was not Carl, but he, who had survived.  
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Back in Zekeston, Jane and her team got to work on inventories, damage 

reports, alerts, rationing plans. Hours passed in a blur. Marty Graham, her aide, 
followed her into her office, holding out two pills and a bulb of water. 

´:KDW�DUH�WKRVH�IRU"�,�IHHO�ILQH�µ 
Marty Graham, barely twenty-eight, was a recent transplant from Ceres. He 

had just gotten engaged. He had not been with Jane long, but had quickly made 
himself indispensable with his ability to fend people off without angering them, 
and to anticipate what she would need next in order to do her job. On the other 
hand, he could be rather a pest, and when she saw the pills and vial in his hands, 
VKH�ZDYHG�WKHP�DZD\��´,·P�ILQH�µ 

´+RQHVWO\��&KLHI��GRQ·W�EH�D�EDE\��<RX·UH�H[KDXVWHG��<RX�QHHG�WR�EH�DW�\RXU�
EHVW�µ�+H�KHOG�XS�RQH�FDSVXOH��´&OHDUV�RXW�WKH�FREZHEV�µ�+H�KHOG�XS�WKH�
VHFRQG��´6WLPXODQW��0HGLF·V�RUGHUV��1RQH�RI�XV�DUH�JRLQJ�WR�JHW�DQ\�VOHHS�IRU�D�
ZKLOH��0D\�DV�ZHOO�HQMR\�LW�µ 

+H�SUHVVHG�WKHP�LQWR�KHU�KDQGV��6KH�H\HG�WKHP�VRXUO\��´$OO�ULJKW��DOO�ULJKW�µ�
She swDOORZHG�WKHP��´+DV�WKH�SULPH�PLQLVWHU�JRWWHQ�P\�LQLWLDO�UHSRUW�\HW"�:KHQ�
GRHV�KH�ZDQW�KLV�EULHILQJ"µ 

´,�MXVW�JRW�FRQILUPDWLRQ�IURP�KLV�RIILFH�D�PRPHQW�DJR��+H·OO�VHH�\RX�LQ�KDOI�
DQ�KRXU�µ 
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´*RRG��&DOO�6HDQ��$DURQ��DQG�7DQLD�LQ�µ 
´,Q�SHUVRQ"µ 
´<HV��,·OO�ZDQW D�PHDWVSDFH�PHHWLQJ�IRU�WKLV�RQH�µ 
´:LOO�GR�µ�+H�OHIW��DQG�KHU�RIILFH�GRRU�FORVHG�EHKLQG�KLP��-DQH·V�WKUHH�GLUHFW�

reports entered³Sean of Shipping, Stores and Disassembly; Aaron of Utilities 
and Assembly; and Tania of Computer Support Systems.  

´&RPH�LQ�µ she said, and entered the privacy code to her waveware. The 
tailored drugs did their work: a chemical wave of well-being and strength moved 
through her, and her thoughts cleared. OK, Marty; you were right, she thought, but 
she was still scowling. She did not like to depend on a pharmacy to function. 

7KH\�ZDLWHG�ZKLOH�GHDG�´6WURLGHUVµ�VS\�JOLWWHU�GULIWHG�WRZDUG�WKH�YHQWV��DQG�
WKH�´6WURLGHUVµ�EURDGFDVW�VLJQDO�LQ�KHU�KHDGV-up display went out. Gravity was 
light enough here that the room had no official ceiling; as with all the low-gee 
parts of the city, they bobbed gently in various shifting orientations around the 
conference room, twirling slowly and touching surfaces to guide themselves back 
toward the center. All but Sean, that is, who clung to a handhold: as a 
Downsider, he was uncomfortable with the tumbling indifference to which end 
was up that native Upsiders had. 

´7KLV�ZLOO�EH�D�TXLFN�PHHWLQJ�µ�VKH�SURPLVHG�RQFH�WKH�PRWH�GXVW�KDG�
FOHDUHG��´DQG�WKHQ�,·OO�OHW�\RX�JHW�EDFN�WR�ZRUN�µ 

As resource commissioner, she had a budget of twelve offline hours per 
workweek. During a crisis, as commissioner, she could invoke emergency 
privilege and take more. The fees were high³and she had no doubt that 
Upside-Down would bring pressure to bear to keep access open to her 
department, where the core of this drama was playing out. So be it. 

´6HDQ��KRZ�PDQ\�GLG�ZH�ORVH��XS�WRS"µ 
He twisted to look at her, and the banked fury in his face told her the news 

was bad. Hazel-eyed, black-skinned, gray-haired, and tall, Sean Moriarty sported 
broad, military-stiff shoulders. Deep lines engraved his forehead. He was at the 
HGJH�RI�ROG�DJH��SXVKLQJ�WKH�FHQWXU\�PDUN��´%HVLGHV�$JUH�DQG�.RYDN"�(LJKW�µ�
His voice was hoarse. 



 

 

 UP AGAINST IT 

 32 32 

Eight. She had killed eight. She released a slow breath, but did not allow 
KHUVHOI�WR�WKLQN�DERXW�LW��1RW�MXVW�\HW��´,·P�YHU\�VRUU\�µ� 

+H�JDYH�D�VKDUS�QRG�RI�DFTXLHVFHQFH��´6HQG�PH�WKHLU�QDPHV�µ�VKH�VDLG��´,·OO�
QRWLI\�WKHLU�IDPLOLHV�µ 

´7KDQN�\RX��PD·DP�µ�+H�PDGH�D�JHVWXUH�LQZDYH��DQG�KHU�ZDYHIDFH�
acknowledged receipt of thH�ILOH��´)RXUWHHQ�ZDUHKRXVH�ZRUNHUV�ZHUH�LQMXUHG��LQ�
DOO��PRVW�RI�WKHP�PLQRU��7KH�OLVW�LV�DOVR�DWWDFKHG�µ 

´,·OO�FRQWDFW�WKHP�DV�ZHOO��WKHQ�µ�6KH·G�KDYH�WR�GR�LW�DIWHU�KHU emergency 
meeting with the PM. She shot the files off to Marty, with a note to fit the 
notifications into her schedule. 

Aaron Nabors was still young, around forty, with blond hair, freckles, and 
pale skin. His brown eyes were shadowed with fatigue and worry. You would 
think he had spent the night in half a gee, the way his shoulders slumped and his 
face muscles sagged. 

´:KDW�DUH�ZH�GRZQ"µ�-DQH�DVNHG�KLP� 
´/HW·V�VHH�µ�6TXLQWLQJ��WXPEOLQJ�VORZO\��KH�UDQ�KLV�ILQJHU�DFURVV�LQYLVLEOH�

icons. Graphics and figures sprang up in their shared waveface, in response to 
KLV�ZRUGV��´7KH�FLW\�LQIUDVWUXFWXUe assemblers took a hit during the initial 
GLVDVWHU��ZKHQ�QXWULHQW�IORZ�ZDV�GLVUXSWHG��EXW�ZH·YH�JRW�WKDW�EDFN�RQOLQH�QRZ��
and the bugs are regaining their base numbers, feeding on enriched bug juice as 
ZHOO�DV�WKHLU�RZQ�GHDG��:H·OO�EH�ILQH�WKHUH� 

´0DWHULDOV�DQG�SDUWV��:H·UH�2.�DV�ORQJ�DV�WKH�DVVHPEOHUV�GRQ·W�KLW�WKHLU�
reproductive limit for another few days. We have an emergency shipment of 
parts and equipment scheduled to arrive a couple months from now. We can 
probably limp along till the bugs are back up to full capacity. 

´)RRG��7KH�IRRG�DVVHPEOHUV�ZHUHQ·W�WRXFKHG�DQG�ZH�VWLOO�KDYH�SOHQW\�RI�UDZ�
VWRFN��6R�VWDUYDWLRQ�LVQ·W�DQ�LPPHGLDWH�WKUHDW��SUDLVH�*RG�µ 

He paused to wipe at the sweat beaded on his upper lip. Jane raised her 
H\HEURZV��´$LU��ZDWHU��DQG�SRZHU"µ 

+H�JHVWXUHG��,PDJHV�SOD\HG�LQ�WKH�VPDOO�JURXS·V�FHQWHU��VKRZLQJ�WKH�
LPSHQGLQJ�FROODSVH�RI�3KRFDHD·V�UHVRXUFHV��+H�SOD\HG�LW�WKURXJK��WZHDNLQJ�WKH�
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inputs to show them three or four simulations in succession, and froze them in a 
patterned layout. He pressed his lips together and let Jane and the others study 
the readouts. 

´7KLV�RQH�FDQ·W�EH�ULJKW�µ�6HDQ�VDLG��SRLQWLQJ�DW�WKH�WHPSHUDWXUH�GLVSOD\��
´7KH�WHPSHUDWXUH�OHYHOV�RII�DW�PLQXV�WHQ�&�RU�VR��DQG�RQO\�GULIWV�GRZQ�D�OLWWOH�
after that. I thought tKH�ELJ�ULVN�ZDV�IUHH]LQJ�µ 

$DURQ�UHSOLHG��´1R��QRW�DW�DOO��:H·YH�GXPSHG�WRR�PXFK�KHDW�LQWR�WKLV�URFN�
over the decades. It insulates us. It would take a year or more for the city to cool 
GRZQ�WR�D�WUXO\�GDQJHURXV�OHYHO��,W·OO�JHW�FROG�LQ�KHUH��EXW�QRW�GHDGO\�FROG�µ 

´1RW�GHDGO\�WR�KXPDQV�DW�OHDVW�µ�-DQH�VDLG��WKLQNLQJ�RI�WKH�DUERUHWXP��´7KH�
real risk is the toxins. Contamination in air, water, and food supplies, as our 
DVVHPEOHUV�DQG�GLVDVVHPEOHUV�GLH�RII�µ 

´6ORZ�VXIIRFDWLRQ��SRLVRQLQJ��DQG�IDPLQH�µ�7DQLD�VDLd, with a gallows grin. 
´:H·OO�VWHHS�LQ�D�VWHZ�RI�RXU�RZQ�H[FUHWLRQV��0PPP�µ 

Jane gave Tania a sharp look. Tania had the decency to look sheepish. Jane 
pulled the calculations and graphs over, reorganized them, and examined the 
parameters Aaron had put in. ´<RXU�VLPXODWLRQV�DUH�VD\LQJ�WKDW�LI�ZH�SUHVHUYH�
K\GURJHQ�IXHO�IRU�WKH�SRZHU�SODQW�ZH�FDQ·W�EHJLQ�WR�UHEXLOG�WKH�GLVDVVHPEOHU�
EDVH�µ 

´&RUUHFW��,I�ZH�GRQ·W�OHDYH�HQRXJK�IRU�6HDQ�WR�EXLOG�XS�KLV�GLVDVVHPEOHU�
population fast, even if we do get an ice shipmenW�LQ�WLPH��ZH�ZRQ·W�EH able to 
FRQYHUW�HQRXJK�R[\JHQ�WR�VXSSRUW�RXU�SHRSOH�µ 

´*LYH�PH�D�GDWH��+RZ�ORQJ�GR�ZH�KDYH"µ 
´:LWK�VWULFW�UDWLRQLQJ�RI�IXHO��ZDWHU��DQG�DLU��DQG�RSWLPDO�EDODQFLQJ��WZHQW\-

VL[�GD\V��7KDW·V�WKH�EHVW�,�FDQ�GR�µ 
-DQH�KHDUG�6HDQ�RU�7DQLD�LQKDOH��6KH�KDG�NQRZQ��WKRXJK��´6HYHUDO�GR]HQ�

IDPLOLHV�ZLOO�EH�IDOOLQJ�RII�WKH�HQGV�RI�WKH�WUHHZD\�EHIRUH�WKHQ�µ�$DURQ�VDLG��´DQG�
ZLOO�HLWKHU�QHHG�WR�EH�UHVWRFNHG�RU�EURXJKW�LQ��7KDW�ZLOO�KDYH�WR�EH�\RXU�FDOO�µ� 

´%ULQJ�WKHP�LQ��6WDQGDUG�SURWRFRO�µ�6WDQGDUG�SURWRFRO��WKH\�ZHUH�ZHOFRPH�
to refuse the official invitation to camp out in Zekeston or one of the other two 
towns till the supply crisis eased, but did so at their own peril. 
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Stroiders were a frontier-minded lot. If some fool fell off the treeway 
insufficiently stocked, and many years later on the other side of the sun ran out 
of supplies or had no way back, well, too bad, so sad. 

2I�FRXUVH��WKH�UHDOLW\�ZDVQ·W�TXLWH�WKDW�KDUVK��,I�3KRFDHD�FRXOG�GR�
something for its citizens beyond the edges of the treeways, it did. Especially if 
there were children, or if they had racked up a lot of good-sammies. A fleet of 
FUDIW�FUXLVLQJ�UHWURJUDGH�LQ�3KRFDHD·V�RUELW�SHUIRUPHG�DQWLSLUDF\�DQG�VHDUFK-and-
rescue operations. 

But troubles were many, space was vast, and rescue craft were few. Those 
who had chosen to fall off the treeways not fully stocked were given a lower 
priority than those who had simply gotten caught in a crisis not of their own 
making. And this meant that children frequently ended up as victims of their 
SDUHQWV·�SLJKHDGHGQHVV�DQG�SRRU�SODQQLQJ� Reading reports of the frozen bodies 
found on faraway stroids always pained her. But in a wilderness society where 
WKHUH�ZDVQ·W�DOZD\V�HQRXJK�IXHO�DQG�DLU�DQG�ZDWHU�WR�JR�DURXQG��SHRSOH�IHOO out 
of touch all the time, they had little choice. 

´:LOO�GR�µ�$DURQ�VDLG� 
´:KDW�DERXW�RGRU�PDQDJHPHQW"µ 
´,·YH�FXW�WKH�FRQWURO�V\VWHP�EDFN�E\�WKLUW\�SHUFHQW�µ�KH�UHSOLHG��´,W·OO�

JUDGXDOO\�JHW�PRUH�SXQJHQW��EXW�ZRQ·W�EH�UHDOO\�EDG�IRU�D�ZHHN�RU�VR�µ 
´:HOO��but we are going to have an extra twenty or thirty thousand people 

FRPLQJ�LQ�IURP�WKH�EXUEV�µ�7DQLD�VDLG� 
$DURQ�VKUXJJHG��´,�DFFRXQWHG�IRU�WKDW��,�FKHFNHG�WKH�DFWXDULDO�VWDWV�IRU�

VLJQLILFDQW�YLROHQFH�DQG�VXLFLGH�LPSDFWV��DQG�NHSW�XV�EHORZ�WKDW�OLQH�´� 
´2.� LV�WKDW�LW"µ�-DQH�DVNHG��$DURQ�QRGGHG��´5HVRXUFH�DFFRXQWLQJ�µ�VKH�

VDLG��´$Q\�JRRG�SURVSHFWV�IURP�WKH�FLWL]HQU\"µ 
$DURQ�VDLG��´7KH�EDQNV�UHSRUW�D�VPDOO�EXW�VWHDG\�WULFNOH�RI�LFH�FODLPV�

coming in. A few sugar-rock reports, but none have panned out. I do not expect 
WKHP�WR�DOWHU�RXU�QXPEHUV�DSSUHFLDEO\�µ 

´6XJDU�URFNV"µ�6HDQ�ORRNHG�FRQIXVHG��+H�ZDV�D�IDLUO\�UHFHQW�'RZQVLGHU�
émigré. 
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7DQLD�H[SODLQHG��´7KH�)LUVW�:DYH�PLQHUV�XVHG�WR�KRDUG�PHWKDQH�DQG�ZDWHU�
LFH�LQVLGH�WKHLU�FODLPV��DV�WKH\�WDSSHG�WKHP�RXW�µ 

Aaron sDLG��´,W·V�XVXDOO\�D�ZDVWH�RI�WLPH�WR�EULQJ�WKHP�LQ³a large amount of 
effort for only a little ice³but once, forty or fifty years ago, a sugar rock made a 
big difference for the Eros cluster. The university is pairing up with the banks to 
investigate the cODLPV�µ 

´(YHU\�OLWWOH�ELW�KHOSV��%XW�ZH�FDQ·W�FRXQW�RQ�VXJDU�URFNV�WR�VDYH�XV��&RXOG�
\RX�VHQG�PH�\RXU�UHVRXUFH�EDODQFLQJ�FDOFXODWLRQV"µ�-DQH�DVNHG�$DURQ��´,�ZDQW�WR�
UXQ�WKURXJK�WKHP�P\VHOI��VHH�LI�,�FDQ�VTXHH]H�DQ\WKLQJ�PRUH�RXW�RI�WKH�V\VWHP�µ 

´2I�FRXUVH�µ�+H�SXOOHG�XS�KLV�ZDYHIDFH�DQG�VHQW�KHU�VRPH�ILOHV� 
´6R�µ�-DQH�VDLG��´RWKHU�LFH�VRXUFHV��3HUKDSV�IURP�RQH�RI�WKH�RWKHU�FOXVWHUV"µ 
6HDQ�UHSOLHG��´2XU�IHOORZ�VWURLGHUV³the ones inclined to help, anyway³are 

all too close to depleted themselves. Saturn, Mars, and Earth are all near 
opposition³too far away to do us any good. Jovespace is our best EHW��,·YH�
already authorized an emergency expedition. They are outfitting a tug and barge, 
and will leave tomorrow³,�PHDQ��WKLV�DIWHUQRRQ�µ 

´+RZ�VRRQ�FDQ�WKH\�JHW�XV�LFH"µ 
´(LJKW�ZHHNV��HDUOLHVW��0RUH�OLNHO\�QLQH�µ�$�ILYH-week gap. Not soon 

enough! 
$DURQ�VDLG��´,�KDYH�UHFHLYHG�ZRUG�IURP�,OLRQ�RQ�DQ�LQWHUHVWLQJ�OHDG��$�

three-million-ton shipment of methane ice is coming Down from the Kuiper 
belt, destined foU�D�FRQVWUXFWLRQ�SURMHFW�RQ�WKH�PRRQ��7KDW·V�WKH�RQO\�PDMRU�LFH�
VKLSPHQW�ZLWKLQ�IRXU�PRQWKV·�WUDYHO�RI�XV�µ 

´What? %XW�WKDW·V�DOO�ZH�QHHG��1R�ZD\�DQ\RQH�ZRXOG�UHIXVH�XV�D�UHDVRQDEOH�
GHDO��:K\�GLGQ·W�\RX�WHOO�PH�EHIRUH"µ 

$DURQ�ORRNHG�DSSUHKHQVLYH��´:HOO��WKHUH·V�D�FRPSOLFDWLRQ��7KH�LFH�LV�RZQHG�
E\�2JLOYLH�	�6RQV�µ 

Ogilvie & Sons. The Martian mob. Shit. 6KH�SLQFKHG�KHU�EURZ��´:KHUH�LV�LW�
QRZ"µ 

´+LWWLQJ�D�SDUNLQJ�RUELW�QHDU�,OLRQ��ODWH�WRGD\�µ 
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Most of the ice that sustained the space colonies came from the Kuiper belt. 
It took a really long time to ship ice from out there. The Kuiper belt was much 
farther out than people realized³at least thirty times as far from the sun as 
Earth; nearly ten times as far out as the Phocaean cluster. This left little margin 
for error. Still, it was much cheaper to ship ice from the outer system than it was 
WR�WU\�WR�OLIW�LW�IURP�WKH�RXWHU�PRRQV·�JUDYLW\�ZHOOV� 

With Kuiper objects, all you had to do was give the ice a nudge, and down 
LQWR�WKH�VXQ·V�JUDYLWDWLRQDO�ZHOO�LW�FDPH��IDster and faster, like a big dirty ball of 
ice rolling down a hill. The real problem was stopping it once it started. Quite 
understandably, Earth was paranoid about Upsider rocks screaming into the 
inner system at high speeds. Earth had had enough impact extinction events to 
last it, thank you very much. By interplanetary treaty, if an Upsider shipment 
crossed Mars orbit at greater than twenty thousand meters per second, it was 
FRQILVFDWHG�RU�VKRW�RXW�RI�WKH�VN\�ZLWK�(DUWK·V�KLJK-energy beam gaxasers. So 
shippers usually aimed their shipments at Saturn or Jupiter, using the gas giants 
as gravitational brakes. They settled the shipments into orbits between Saturn 
and Jupiter, and when they were ready to ship them farther Downward, strapped 
engines on and sent them to their final destination at safer speeds. 

´7KH�LFH�FRXOG�EH�KHUH�LQ�DERXW�WKUHH�ZHHNV�µ�$DURQ�ILQLVKHG�� 
´$ERXW"µ 
´7ZHQW\-WZR�GD\V��VRRQHVW��DFFRUGLQJ�WR�P\�FDOFXODWLRQV�µ� 
´5LJKW�LQ�WKH�YHU\�QLFN�RI�WLPH�µ�6HDQ�remarked. 
´<HV«ZKDW�D�VWUDQJH�DQG�UHPDUNDEOH�FRLQFLGHQFH�µ�-DQH�replied. 
7DQLD�VDLG��´,�FDQ·W�VHH�2JLOYLH�	�6RQV�JLYLQJ�XV�D�WULOOLRQ�WUR\·V�ZRUWK�RI�LFH�

RXW�RI�WKH�JRRGQHVV�RI�WKHLU�KHDUWV�µ 
´1R�µ�$DURQ�DJUHHG� 
Jane VDLG��´9HU\�ZHOO��7KDQN�\RX��6HDQ��ZKDW�DERXW�WKH�ZDUHKRXVHV"µ� 
´5HSDLUV�RI�WKH�KRXVLQJ�VWUXFWXUHV�DQG�VWRUDJH�WDQNV�ZLOO�VWDUW�VRRQ�µ�KH 

UHSOLHG��´2XU�ELJJHVW�SUREOHP�ULJKW�QRZ�LV�WKH�GLVDVVHPEOHU�FLUFXODWRU\�V\VWHP��
:H�GRQ·W�KDYH�DOO�RI�WKH�SDUWV�ZH�QHHG to actuate the manifolds, and the codes 
for reassembling them were damaged during the incident. But my people are 
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jury-rigging a bypass we can use till the parts come Up from Mars in six months. 
,W·OO�EH�FUXGH��EXW�ZH�FDQ�PDNH�LW�ZRUN��,�H[SHFW�LW�WR�EH�Rperational by next 
7XHVGD\�RU�:HGQHVGD\�µ 

´0DNH�LW�7XHVGD\�µ� 
´<RX�JRW�LW�µ 
´6R�ZKDW�DERXW�VWRUHV"�*LYH�PH�WKH�QXPEHUV�µ 
´$W�OHDVW�RQH�KXQGUHG�IRUW\�PLOOLRQ�WUR\·V�ZRUWK�RI�SUHVVXUH-sensitive goods 

in our warehouses were destroyed. The rest is inaccessible till our crews and 
equipment are freed up. The owners are screaming bloody murder. Several 
critical undamaged shipments are being held up due to the ship confiscations. 
,·P�JHWWLQJ�FRPSODLQWV�RXW�P\�DVV��6KLSSLQJ·V�FOLHQWV�DUH�VFUHDPLQJ��7KH�LQVXUHUV�
have WKHLU�LQYHVWLJDWRUV�EUHDWKLQJ�GRZQ�P\�QHFN�µ 

´:KR�ZRXOG�KDYH�WKRXJKW�LW�µ 
´:H·OO�ORVH�EXVLQHVV��3DOODV��9HVWD��DQG�&HUHV�DUH�Y\LQJ�WR�FXW�XV�RXW�µ� 
´,�NQRZ��&DQ·W�EH�KHOSHG��8QWLO�ZH�KDYH�D�VRXUFH�RI�IXHO�RQ�LWV�ZD\��ZH�KDYH�

WR�EH�FRQVHUYDWLYH��´� 
´<HV��PD·DP�µ� 
6KH�JULQQHG�DW�KLV�UHIOH[LYH�XVH�RI�WKH�PLOLWDU\�KRQRULILF��´,·OO�VHW�DVLGH�VRPH�

time tomorrow to make a few calls and smooth things over with your customers 
DQG�WDON�WR�WKH�LQVXUHUV��$VN�0DUW\�WR�VHW�XS�D�FRXSOH�RI�FDOOV�µ 

´,W�ZRXOG�EH�D�ELJ�KHOS�µ 
´=DS�0DUW\�WKH�QDPHV�DQG�DGGUHVVHV��DQG�FRS\�PH�µ 
He nodded, and scribbled with his finger in midair. She scanned the list as it 

FDPH�DFURVV�KHU�ZDYHIDFH��$V�VKH�KDG�VXVSHFWHG��WZR�RI�ODVW�QLJKW·V�FDOOHUV�ZHUH�
RQ�WKH�OLVW��´:KDW�DERXW�WKH�GULYHU"µ�VKH�DVNHG��´$Q\�PRUH�GHWDLOV�RQ�KRZ�LW�
KDSSHQHG��RU�ZK\"µ 

7KDW�DQJU\�ORRN�PRYHG�RQWR�KLV�IDFH��´7KH�SROLFH�DUH�LQYHVWLJDWLQJ�.RYDN·V�
EDFNJURXQG��,·P�PHHWLQJ�ZLWK�-HUU\�DQG�JHWWLQJ�D�IXOO�EULHILQJ�DW�QRRQ�µ�7KH�
chief of police, Jerry Fitzpatrick, was a good IULHQG�RI�6HDQ·V� 

´:KDW�GR�ZH�NQRZ"µ 
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´$SSDUHQWO\�KH�ZDV�LQ�D�JURXS�PDUULDJH��$�PRQWK�DJR�KLV�SDUWQHUV�UDQ�RII�
ZLWK�HDFK�RWKHU�DQG�WKH�FKLOGUHQ��+H·G�EHHQ�RQ�DQWLGHSUHVVDQWV�DQG�VHHLQJ�D�
VSLULWXDO�JXLGH�µ�*UHDW��D�UHOLJLRXV�QXW��-DQH�VLJKHG��´,W�DSSHDUV�KH�killed himself 
ZLWK�DQ�RYHUGRVH�µ�6HDQ�ILQLVKHG��´:K\�KH�FKRVH�WR�WDNH�KLV�FRZRUNHUV�RXW�ZLWK�
KLP�«µ�+H�KXQFKHG�KLV�VKRXOGHUV� 

´,W�PD\�QRW�KDYH�EHHQ�D�GHOLEHUDWH�DFW³µ 
´,W�PLJKW�DV�ZHOO�KDYH�EHHQ�µ�KH�VQDSSHG��´6XLFLGH-murder. If he were still 

DOLYH�,·G�NLOO�KLP�P\VHOI��6SDFH�WKH�IXFNHU�µ 
-DQH�SLQFKHG�KHU�OLS��REVHUYLQJ�KLP��)LQDOO\�VKH�FRXOGQ·W�KHOS�KHUVHOI��´1RQH�

RI�XV�VDZ�WKLV�FRPLQJ��6HDQ�µ 
´'RQ·W�SDWURQL]H�PH�µ�+H�VODPPHG�D�SDOP�GRZQ��PDNLQJ�WKHP�DOO�MXPS�

and sending himself into a slow backward spiral��+H�ULJKWHG�KLPVHOI��´,�ZDWFKHG�
D�NLG�GLH�ZKLOH�ZH�ZHUH�WU\LQJ�WR�JHW�WKH�GRRUV�RSHQ��,W·V�.RYDN·V�GRLQJ��+H�
GHVHUYHG�WR�JR�RXW�D�ORW�PRUH�VORZO\�DQG�SDLQIXOO\�WKDQ�KH�GLG�µ There was a 
WHQVH�VLOHQFH��7DQLD�DQG�$DURQ�H[FKDQJHG�ORRNV��´$UH�ZH�GRQH"�,�QHHG�to get 
EDFN�WR�WKH�ZDUHKRXVH�µ 

´:H·UH�QRW�GRQH��6LW�GRZQ�µ� 
Sean glared at her, an intimidating hulk of a man. Jane glared back. She 

wondered if he was going to disobey her. But his military training took hold, and 
he settled back onto his seat. The only evidence of his agitation was his fingers 
drumming a beat on the table. 

-DQH�VDLG��´7DQLD�µ 
Tania Gravinchikov was a short, plump woman in her early sixties. Her red 

hair and clothes were rumpled, and her pale grey eyes were as bloodshot as 
$DURQ·V�DQG�6HDQ·V��%XW�WKLV�FULVLV�GLG�QRW�ZHLJK�RQ�KHU�DV�LW�GLG�IRU�$DURQ�RU�
6HDQ��IRU�KHU�LW�ZDV�OLNH�VXUILQJ�D�WLGDO�ZDYH��6KH�IODVKHG�-DQH�D�VPLOH��´:H·YH�
been running checks on life support, and something odd was definitely going 
RQ�µ 

´2GG"µ�-DQH�IURZQHG��´:KDW�GR�\RX�PHDQ"µ 
´,�PHDQ�WKH�OLIH-support computer systems suffered a mini-nervous 

breakdown in response to the crisis. You know those doors in Warehouse 2-H? 
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Well, my code jockeys tell me they stayed open longer than they should have. 
Much longer. And they were big doors. The influx of air from the maintenance 
tunnels kept the dome temperature from dropping as rapidly as it should have. If 
the doors had closed when they were supposed to, according to our projections, 
the bugs would have frozen per the design specs, before they chewed through 
the warehouse walls, and the damage would have been much less severe. The 
UHOHDVH�ZRXOGQ·W�KDYH�UHDFKHG�WKH�ODNH��DQG�RQO\�.RYDN��WKH�GULYHU��ZRXOG�KDYH�
been killed³the bugs would likely not have destroyed the emergency life-
VXSSRUW�ORFNHUV�EHIRUH�&DUO�$JUH�FRXOG�JHW�WR�WKHP�µ 

-DQH�SRQGHUHG�WKDW��´+DYH�\RX�LVRODWHG�WKH�SUREOHP�\HW"µ 
´1RW�\HW��:H·UH�ZRUNLQJ�RQ�LW��:H·YH�FRPEHG�WKURXJK�DERXW�WHQ�PLOOLRQ�

lines of code so far. Imagine, Jane, some of our life-support tech goes back to 
the first lunar base! You VKRXOG�VHH�WKH�VWXII�ZH·YH�GXJ�XS�µ�7DQLD spoke with an 
HQWKXVLDVP�RQO\�D�VRIWZDUH�GHVLJQHU�FRXOG�IHHO��´,·P�ILQGLQJ�DOO�VRUWV�RI�DQFLHQW�
RGGLWLHV�µ�VKH�ZHQW�RQ��´'LG�\RX�NQRZ�ZH·YH�JRW�FKXQNV�RI�FRGH�ZULWWHQ�E\�
Pater de Felice and his monastic or³µ 

Jane cleared her throat pointedly. 
´$Q\Z-a-a-D\«µ�7DQLD�FRQWLQXHG��´ZH·UH�FORVLQJ�LQ�RQ�WKH�SUREOHP�FRGH��

EXW�WKHUH�ZRQ·W�EH�PXFK�WR�UHSRUW�XQWLO�ZH actually corner the bug, or bugs, that 
FDXVHG�WKH�SUREOHP��:H·YH�EHHQ�DEOH�WR�UHSOLcate many of the conditions that 
caused the failure, though³LQ�VLPXODWLRQ��RI�FRXUVH�µ�VKH�DGGHG�KXUULHGO\��
VHHLQJ�WKHLU�ORRNV�RI�DODUP��´DQG�ZH·UH�JHWWLQJ�LQWHUHVWLQJ�UHVXOWV�µ�6KH�JDYH�-DQH�
D�PHDQLQJIXO�ORRN��´,�IXOO\�H[SHFW�WR�KDYH�DQVZHUV�E\�WKLV�DIWHUnoon and be able 
WR�SUHVHQW�\RX�ZLWK�VRPH�RSWLRQV�IRU�QH[W�VWHSV�µ�-DQH�JRW�7DQLD·V�PHDQLQJ��VKH�
expected to know how it had happened by the time of their offline meeting at 
one-thirty. Perhaps even how to fix it? Jane did not want to get her hopes up. 

´$Q\WKLQJ�HOVH"�&RPPHQWV"µ�1R�RQH�UHSOLHG��´9HU\�ZHOO��8VH�WKH�H\HV-on 
OLVW�IRU�DQ\�QHZ�GHYHORSPHQWV��/HW·V�JHW�WR�ZRUN�µ 

* * * 
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Her heads-up reminded her with an increasingly urgent graphic that the 
´6WURLGHUVµ�SULYDF\�FRVWV�ZHUH�VWDFNLQJ�XS��VR�VKH�approved the cancellation of 
WKH�SULYDF\�VFUHHQ��7KH�´6WURLGHUV-OLYHµ�LFRQ�OLW�XS�KHU�ZDYHIDFH��DQG�D�KDQGIXO�
of miniature rovers crept into the room, along with a wave of motes, as her staff 
left. 

-DQH�FDOOHG�XS�KHU�VWDII·V�UHSRUWV��2JLOYLH�	�6RQV��HK"�$Q awful hunch took 
shape. She summoned her analytical sapient, Jonesy, and had it pull all available 
shipping logs for Ogilvie & Sons and its subsidiaries, going back eighteen 
months. Jonesy tossed them into a space-time mapping program, and plotted the 
shiSV·�WUDMHFWRULHV��ZKLOH�-DQH�VDW�EDFN�DQG�ZDWFKHG��7KH�WLQ\�GRWV³Ogilvie & 
Sons shipments³crawled around the solar system at 10x speed. 

She had to rerun it several times to be absolutely sure. Ogilvie & Sons had a 
fleet of about sixty ships it owned or leased. Before about ten months ago, they 
all moved around the outer solar system in a random shipping pattern³
dropping cargo here, stopping for repairs and new orders there. But starting late 
last year, two dozen of those ships³only the owned ones; and always their 
newest, fastest, and best-armored models³began a complicated dance that (a) 
involved a trip to Mars, and (b) thereafter, zigzagged their way to various points 
in the asteroid belt within about a million kilometers of 25 Phocaea, where (c) at 
some time within the past two weeks, they docked for repairs or temporary 
decommissioning. 

One last thing to check. Upside-Down may not have their cameras shoved up your 
asses, she thought at the Ogilvies, EXW�O�KDYH�RWKHU�ZD\V�RI�ILQGLQJ�RXW�ZKDW�\RX·UH�XS�WR� 

She sent Jonesy out onto the Solar wave, and in a while it brought her reams 
of Mars imagery³DOO�RQOLQH�DQG�DYDLODEOH�IRU�IUHH��6KH�VWXGLHG�YDULRXV�WRXULVWV·�
and satellite photos of the docks where those ships had landed, for a range of 
dates surrounding when the ships had touched down. What she found was every 
bit as bad as she had feared. Jane had Jonesy gather all these images, do some 
calculations for her, and organize the rest of the data for her presentation. Then 
she sat for a moment, pressing palms to her eyes. 

She did not want to dredge up her long-buried memories of her stint on 
Vesta, and what the Ogilvies had done there. But Benavidez had never taken the 
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Martian mob very seriously. If he failed to this time, Phocaea would be lost. She 
changed into a clean suit and then lofted herself up the Easy Spokeway to the 
SULPH�PLQLVWHU·V�RIILFHV� 

$Q�DQJU\�PRE�RI�VKLSV·�FDSWDLQV�DQG�RZQHUV�FORJJHG�WKH�HQWU\�WR�WKH�SULPH�
PLQLVWHU·V�DQWHFKDPEHUV��7KHLU�YHVVHOV�KDG�MXVW�EHHQ�FRQILVFDWHG³she had heard 
it on the news. The faces she recognized among them might as well have been 
VWUDQJHUV·�� 

Security made a path for her. Her bad-sammy bar crept upward as she 
moved through, a growing red stain at the right-hand side of her vision. Shouts 
RI�´:KR�GR�\RX�WKLQN�\RX�DUH"µ�´)DVFLVWV�µ�DQG�´:KHQ�GR�,�JHW�P\�VKLS�EDFN"µ�
accompanied her. The air was thick with mote glamour. 

In open public spaces, particularly when the event had a high enough 
newsworthiness quotient, Upside-Down Productions dispersed spy motes in 
mass quantities. The first time Jane had seen them, she had thought they were 
beautiful. Now they filled her with loathing. 

7KHQ�VKH�SDVVHG�WKURXJK�WKH�SULPH�PLQLVWHU·V�´6WURLGHUVµ�EDUULHU��D�FXUWDLQ�
of moist, floral-VFHQWHG�DLU�WKDW�H[SHOOHG�WKH�FKRNLQJ�FORXGV�RI�´6WURLGHUVµ�
motes. She drew a deep, relieved breath. 

Benavidez was one of only six people who lived in a bubble perpetually 
SURWHFWHG�IURP�´6WURLGHUVµ�VFUXWLQ\��DQG�DOO�KLV�VXSSRUW�VWDII�EHQHILWHG��DW�OHDVW�
during their workday. She envied them that. 

JarantillR��RQH�RI�%HQDYLGH]·V�VHQLRU�DGPLQLVWUDWLYH�VWDII��JUHHWHG�KHU��´,W·V�
JHWWLQJ�XJO\�RXW�WKHUH�µ 

´1R�VKLW�µ 
He preceded her from the entryway into the antechamber itself. A famous 

hand-blown glass sculpture, Beatnik Jesus, showed Jesus wearing swimming 
trunks and an unbuttoned Hawaiian shirt made of stained glass that rippled out 
behind him in an unseen breeze. He balanced on his toes, arms joyfully 
outspread, hair whipped around his face as he looked back at the blue-green 
wave that broke over him. It had been a gift from the president of the Christian 
)HGHUDWLRQ�RI�$PHULFDQ�6WDWHV��RQ�%HQDYLGH]·V�HOHFWLRQ��$ERYH�WKH�H[HFXWLYH�
DVVLVWDQWV·�FXEELHV��D�&HUHQ�XSVLGH-down plant spread willowy, orangy green 
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tendrils across the ceiling, its roots sprouting purple flowers heavy with yellow 
pollen; a collection of Jovian lightning-bulbs crackled and flashed, bobbing in a 
convective column of colored gas, against one wall. Beyond it was a honeycomb 
of small offices and cubicles, where people crouched over screens at their 
workstations, shifting anxiously, exchanging whispers. 

-DUDQWLOOR�VKRRN�KLV�KHDG��´,�VDZ�WZR�RI�P\�QHLJKERUV�RXW�WKHUH��:KDW�LI�
WKH\�DWWDFN�XV�RQ�RXU�ZD\�KRPH"�9DOµ³the security chief³´VDLG�KH�FRXOGQ·W�
JLYH�P\�SHRSOH�HVFRUWV�µ 

´'RQ·W�ZRUU\�µ�-DQH�VDLG��´7KH\·UH�MXVW�FDXJKW�XS�LQ�WKH�LQLWLDO�VKRFN� 9DO·V�
SHRSOH�ZLOO�JHW�WKHP�GLVSHUVHG�VRRQ�HQRXJK�µ 

+H�QRGGHG��EXW�GLGQ·W�ORRN�DQ\�OHVV�ZRUULHG��´,·OO�OHW�WKH�SULPH�PLQLVWHU�
NQRZ�\RX·UH�KHUH�µ 

$�IHZ�PRPHQWV�ODWHU��%HQDYLGH]·V�FKLHI�RI�VWDII��7KRPDV�+DUPDQ��XVhered 
KHU�LQWR�%HQDYLGH]·V�RIILFH��DORQJ�ZLWK�9DO�3HDUFH��KHDG�RI�city security, and 
Emily Takamoro, his chief media advisor. Val was tall, balding, and stout; Emily 
short and slim, with a pretty face and a streak of white in her dark hair. As the 
door shuttered closed, she saw that Benavidez was lounging in the conference 
room webbing. He was big and muscular, with olive skin and dark brown hair 
and eyes. Usually his affect was cheerful and easy, but not tonight. 

%HQDYLGH]�UXEEHG�KLV�H\HV��´/HW·V�JHW�VWDUWHG��-DQH��,·YH�DVNHG�9DO�DQG�(PLO\�
to join us: Val because of the obvious security implications, and Emily because 
RI�WKH�SXEOLF�UHODWLRQV�DQJOH�µ 

´9HU\�JRRG��VLU�µ 
´+DYH�\RX�KDG�D�FKDQFH�WR�SUHSDUH�WKH�ODWHVW�UHVRXUFH�UHSRUW"µ 
´,�KDYH�µ�6KH�FDOOHG�XS�KHU�interface and tied them all in. A series of tables 

and charts unfolded in the space between them. 
´3KRFDHD�QRUPDOO\�XVHV�ILIWHHQ�WR�HLJKWHHQ�WKRXVDQG�WRQV�RI�PL[HG�PHWKDQH�

and water ice per day. I can crank that down to about twelve thousand with strict 
raWLRQLQJ��DQG�ZH·YH�DOUHDG\�WDNHQ�WKH�QHFHVVDU\�PHDVXUHV��:H·YH�JRW�WKUHH�
KXQGUHG�QLQHWHHQ�WKRXVDQG�WRQV��,·YH�FUHDWHG�D�FRXQWGRZQ�FORFN�µ�6KH�
WUDQVPLWWHG�WKH�DSS��´,W·OO�ORDG�SHUPDQHQWO\�RQWR all your interfaces as soon as 
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\RX�DFWLYDWH�LW��,W·V�VHW�DW�WZHQty-VL[�GD\V��IRXU�KRXUV��DQGµ³she checked the 
time³´WZR�PLQXWHV��7KDW·V�RXU�EHVW�FXUUHQW�HVWLPDWH�RI�KRZ�PXFK�WLPH�ZH�
KDYH�OHIW�µ 

´7KUHH�DQG�D�KDOI�ZHHNV"µ�%HQDYLGH]�VDLG� 
´7KDW�PD\�FKDQJH�D�OLWWOH��DV�ZH�LPSURYH�RXU�LQYHQWRU\�QXPEHUV��7KH�FORFN�

will be automatically updated as new information comes in. Mr. Prime Minister, 
,·G�OLNH�WR�WUDQVPLW�WKLV�FORFN�WR�WKH�UHVW�RI�\RXU�VWDII�DV�ZHOO��,W·OO�EH�LPSRUWDQW�WR�
WKHLU�HPHUJHQF\�UHVSRQVH�HIIRUWV�µ 

%HQDYLGH]�SRQGHUHG�IRU�D�PRPHQW��´:H·UH�JRLQJ�WR�NHHS�WKH�SUHFLse time 
under wraps, for now, and simply tell folks that we have several weeks. I want us 
WR�KDYH�VSDFH�WR�FRPH�XS�ZLWK�DOWHUQDWLYHV��6SHDNLQJ�RI�ZKLFK«µ 

-DQH�QRGGHG��GUHZ�D�EUHDWK��+HUH�LW�FDPH��´,·YH�MXVW�OHDUQHG�WKDW�2JLOYLH�	�
Sons has an off-ledger shiSPHQW�KLWWLQJ�-RYHVSDFH�VRRQ�µ 

7KH�ORRN�RI�UHOLHI�WKDW�ZDVKHG�RYHU�%HQDYLGH]·V�IDFH�ZDV�VR�LQWHQVH�WKDW�
-DQH�KDG�WR�VXSSUHVV�D�ZLQFH��´0\�*RG��:K\�GLGQ·W�\RX�WHOO�XV�WKLV�EHIRUH�\RX�
VWDUWHG�WDONLQJ�DERXW�KRZ�ZH�RQO\�KDYH�WKUHH�ZHHNV�WR�OLYH"µ 

´%HFDXVH��VLU��ZLWK�DOO�GXH�UHVSHFW��WKLV�GRHV�QRW�VDYH�XV��2JLOYLH�	�6RQV�LV�D�
JUDYH�WKUHDW�µ 

+H�ORRNHG�LUULWDWHG��´<HV��\HV��2JLOYLH�	�6RQV�KDV�FRQQHFWLRQV�ZLWK�WKH�
Martian crime syndicate. But what can they do? If they try to impose unrealistic 
conditions or constraints in the contract for the ice, we simply declare sovereign 
immunity from their claims. If they make trouble with our shipping contracts 
later in retaliation, we come up with strategies at that time to protect ourselves. 
We are not without aOOLHV��8SVLGH�RU�'RZQ�µ� 

´7KH\�DUH�QRW�MXVW�connected with the Martian mob. They are the mob. Philo 
2JLOYLH��FKDLUPDQ�RI�2JLOYLH�	�6RQV·�ERDUG�RI�GLUHFWRUV��SDLG�IRU�D�KLW�RQ�D�
Downsider judge. He can never set foot on Earth again without facing charges 
of UDFNHWHHULQJ��WD[�IUDXG��DQG�FRQVSLUDF\�WR�FRPPLW�PXUGHU��+H·V�FRQILQHG�WR�D�
few hundred square kilometers in the Libertarian Free Zone on Mars. His sons 
are running the company, and they may not have been convicted, but they are as 
thuggish as he ever was. His elder son, Morris, is reputedly responsible for the 
Vestan coup, and his younger son, Elwood, by all reports is eager to outdo his 
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brother to vie for mob boss. 
´)XUWKHUPRUH��,·YH�EHFRPH�FRQYLQFHG�WKH�ZDUHKRXVH�GLVDVWHU�ZDV�QR�

accident. Ogilvie & SonV�LV�UHVSRQVLEOH�IRU�LW�µ 
$OO�IRXU�RI�WKHP�VWDUHG�DW�KHU��%HQDYLGH]�DVNHG��´<RX�KDYH�SURRI"µ� 
´/RRN�DW�WKH�IDFWV��2QH��WKHUH�KDV�QHYHU�EHHQ�D�JDS�DV�ORQJ�EHWZHHQ�PDMRU�

ice shipments as the one we are currently facing, in over a hundred years of 
recordkeeping. Nor as lean an inventory in any of the trans-Jovian clusters or 
parking zones. How likely is it that this disaster would happen at such a time? 
Two: my technology executive is telling me that the life-support systems failed in 
a highly unusual way, which caused the disaster to be much worse than it should 
KDYH�EHHQ��:H�FDQ·W�UXOH�RXW�WKH possibility that our systems were hacked. 

´7KUHH��DQG�ZRUVW�RI�DOO�µ�6KH�FDOOHG�XS�KHU�ZDYHIDFH�DQG�SLQJHG�WKHP��+HU�
UHVHDUFK�VSUHDG�RXW�EHIRUH�WKHP��´:LWKLQ the past ten months, two dozen of 
2JLOYLH�	�6RQV·�VKLSV�KDYH�PDGH�DQ�XQVFKHGXOHG�WULS�WR�0DUVSDFH��$�VRUW�RI�
PREVWHU·V�PHFFD��:KDW�\RX�DUH�ORRNLQJ�DW right now is a series of satellite photos 
RI�RQH�RI�WKRVH�VWRSV�µ 

9DO�OHDQHG�IRUZDUG��DQG�ZKLVWOHG��´7KRVe look like military-issue shuttles 
WKH\·UH�ORDGLQJ��(TXLSSHG�ZLWK�DUPRUHG�SODWLQJ�DQG�PLVVLOHV�µ�KH�HODERUDWHG��DW�
%HQDYLGH]·V�ORRN��´$QG³µ 

´$QG�WKRVH�DUH�PLOLWDU\�WURRSV��WR�DOO�DSSHDUDQFHV��ERDUGLQJ�WKH�VKLSV��<HV��
,·YH�FKHFNHG�VHYHQ�RI�WKH�RWKHU�WZHQW\-three so far, during their Martian docking 
SHULRG��DQG�VDWHOOLWH�SKRWRV�VKRZ�WKH�VDPH�WKLQJ�µ�-DQH�IOLSSHG�WKURXJK�WKH�
images. Benavidez and the others stared, slackjawed. 

´$FFRUGLQJ�WR�P\�DQDO\VLV�µ�VKH�VDLG��´LI�WKH�SDWWHUQ�KROGV�IRU�DOO�WZHQW\-
four, thH\·YH�DPDVVHG�EHWZHHQ�VHYHQ�DQG�HLJKW�WKRXVDQG�PHUFHQDULHV��(DFK�RI�
WKH�FDUULHU�VKLSV�LV�GRFNHG�ZLWKLQ�D�ZHHN�RU�WZR·V�WUDYHO�IURP�KHUH�µ�6KH�IUR]H�RQ�
a picture of the troops boarding one of the ships. The shot was blurred, but 
from the shadow angles, it was clearly mid-afternoon, and the helmeted heads 
DQG�ULIOHV�ZHUH�HDV\�WR�GLVWLQJXLVK��7KH�ZKLWHV�RI�7KRPDV·V�H\HV�JOHDPHG��(PLO\�
ORRNHG�VLFN��9DO�JULP��%HQDYLGH]·V�IDFH�FRXOG�KDYH�EHHQ�FDUYHG�LQ�JUDQLWH� 

´7KH�2JLOYLHV�KDYH�DPDVVHG�D�SULYDWH�DUP\�µ�-DQH�ILQLVKHG��´,W·V�FOHDU�WKDW�
they are going to do to us what they did to Vesta, Mr. Prime Minister. They are 
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going to use this disaster to force you to abdicate in all but name. You³all of 
us³ZLOO�EHFRPH�WKHLU�SXSSHWV��$QG�LI�ZH�UHVLVW��WKH\·OO�VHQG in the troops to 

UHVWRUH�RUGHU�·�0D\EH�WKH\�SODQ�WR�VHQG�WKHP�LQ�UHJDUGOHVV�µ 

A tense silence settled over them.  
´$�ZHHN�DZD\"µ Benavidez asked. 
´7KDW·V�FRUUHFW�µ�-DQH�VDLG��´6HYHQ�WR�WHQ�GD\V�µ� 
´:KHQ�DUH�WKH\�OLNHO\�WR�ODXQFK their ground troops"µ Everyone looked at 

Val. He pondered the question. 
´0RVW�OLNHO\�WKH\·OO�ODXQFK�WR�DUULYH�ZLWK�WKH�LFH��7KH\·OO�VD\�something like 

they·UH ¶here to help·µ³he made air quotes³´with distributing supplies or extra 
hands for VKRUWKDQGHG�VHFXULW\�VWDII�µ 

Benavidez asked Val, ´+RZ�PDQ\�SHUVRQQHO�GR�ZH�KDYH�WUDLQHG" Who 
ZRXOG�EH�TXDOLILHG�WR�ILJKW�LI�FDOOHG"µ 

He UDQ�WKURXJK�KLV�OLVWV��´,I�ZH�LQFOXGH�WKH�=HNHVWRQ��3RUWVPRXWK��DQG�
Pikesville police forces, perhaps as many as a thousand experienced fighters. We 
could muster five tLPHV�WKDW��EXW�WKH\·G�EH�LQH[SHULHQFHG��DQG�JRLQJ�XS�DJDLQVW�
military-JUDGH�ZHDSRQU\�ZLWK�KDPPHUV�DQG�OHQJWKV�RI�SLSH�µ�+H�UXEEHG�KLV�
PRXWK��´6LU��LW·G�EH�D�VODXJKWHU�µ 

%HQDYLGH]�ORRNHG�DW�-DQH��´6XJJHVWLRQV"µ 
´6WDOO�IRU�WLPH��7KH\�KDYH�XV�LQ�D�EDG�SODFH��But we have strengths that 

9HVWD�GLGQ·W��EHVLGHV�RXU�DGYDQFH�NQRZOHGJH�RI�WKHLU�PLOLWDU\�FDSDFLW\�µ 
´/LNH"µ� 
´:HOO��
6WURLGHUV�·�IRU�RQH��7KH\�FDQ·W�DIIRUG�WR�FRPH�LQWR�WKH�RSHQ�DQG�EH�

UHYHDOHG�DV�WKH�WKXJV�WKH\�DUH��7KH\·OO�KDYH�WR�EH�PRUH�XQGHUKDQGHG�WKDn they 
ZHUH�LQ�9HVWD��,W�PDNHV�LW�KDUGHU�IRU�WKHP�µ 

´:K\"µ�(PLO\�DVNHG��´:K\�GR�WKLV�WR�XV"�7KH\�DOUHDG\�KDYH�9HVWD�µ 
´%DVLF�DVWURSROLWLFV�µ�%HQDYLGH]�VDLG��´:H�DUH�WKH�RQO\�PDMRU unaffiliated 

shipping locus between the outer planets and the inner system. Eros is tied up by 
two or three major mining corporations, Vesta is locked into Ogilvie & Sons and 
the Downside majors, who can afford to pay their exorbitant fees. The co-ops 
and independents can only ship through us. The Ogilvies want to shut them out. 
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WHDNHQ�WKHP�µ 
´5LJKW�µ�-DQH�VDLG��´$QG�WKHUH�LV�PRUH�WR�LW�WKDQ�WKDW��0DMRU construction is 

planned in Earth and Venus orbit. They want a seat at that table. But in order to 
do so, they not only need to trounce their shipping competitors³they have to 
do it VQHDNLO\��RWKHUZLVH�'RZQVLGHU�VHQWLPHQW�ZLOO�WXUQ�DJDLQVW�WKHP�µ� 

She WXUQHG�WR�WKH�SULPH�PLQLVWHU��´+HUH�LV�ZKDW�,�SURSRVH��*LYH�PH�WLOO�
Friday. By then, if they are guilty of this sabotage³DQG�,·P�VXUH�WKH\�DUH³I 
should be able to prove it. Then you can negotiate a deal we can live with, and 
threaten them with the fact that if they even think about sending those troops 
here, you will hold a press conference and reveal their involvement in the 
GLVDVWHU�µ 

Benavidez said nothing. Jane and the others waited. 
´$OO�ULJKW�µ�KH�VDLG�ILQDOO\��´9DO��,�ZDQW�\RX�WR�DQDO\]H�-DQH·V�GDWD�RQ�WKRVH�

troops. See what records you can dig up about their purchase. Find out what we 
are up against in terms of their military capacity. What kind of fighting 
equipment do they have? And what about the troops? Did they just give shock 
rifles to a bunch of Martian farmers, or are those soldiers a real threat? Begin 
planning for how we would counter it. Yes, I know you are up to your eyeballs. 
:H�DOO�DUH��%XW�ZH�FDQ·W�QHJOHFW�WKLV�WKUHDW�µ 

Val·V�ZHDWKHUHG�IDFH� looked as though he had bitten into a lemon. 
´8QGHUVWRRG�µ 

´&RQWDFW�6HDQ�LI�\RX�QHHG�KLP�µ�-DQH�WROG�9DO��´+H·V�H[-PLOLWDU\�µ� 
´(PLO\�µ�%HQDYLGH]�VDLG��´,�QHHG�\RX�WR�EH�WKLQNLQJ�DERXW�WKH�SXEOLF�

relations aspect. How much do we teOO�SHRSOH"�:KHQ"�:KDW�IRUPDW"�,·G�OLNH�
\RXU�UHFRPPHQGDWLRQV�EHIRUH�GLQQHUWLPH�µ 

´<HV��VLU�µ�(PLO\�VFULEEOHG�QRWHV�LQWR�WKH�DLU� 
´7KRPDV��,·P�VXUH�,�GRQ·W�QHHG�WR�HPSKDVL]H�WKDW�\RX�PXVW�DSSULVH�PH�WKH�

LQVWDQW�ZH�KHDU�IURP�RQH�RI�WKH�2JLOYLHV�µ�%HQDYLGH]�WROG�KLP��´,Q�WKH�
meantime, get me everything you can on them³their connections, their 
methods, their history. Who do we know who has influence over them? I want 
DV�PDQ\�OHYHUV�DV�ZH�FDQ�ILQG�µ 
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´:LOO�GR�µ 
7KH�SULPH�PLQLVWHU�WXUQHG�WR�-DQH��´<RX�Nnow what you have to do. Find 

SURRI�RI�WKHLU�FRPSOLFLW\��)LQG�XV�RWKHU�VRXUFHV�RI�LFH��$QG�EH�TXLFN�µ 

* * * 

It took Geoff longer to get home than it should have. The lifts were 
congested, but many already seemed to know of his role in saving the ice, and 
insisted he cut in line; he reached his neighborhood within half an hour of 
leaving his friends up top in the rocketbike hangar. It was the last few meters 
that took the most time to traverse. 

He and his parents lived in a mid-gee, working-class neighborhood in the 
Main Metro district. He found a bench in a small plaza near KLV�SDUHQWV·�
apartment and rested there. He dangled his helmet between his knees, threw bits 
of his uneaten burrito to the chattering birds and squirrels at his feet, and 
watched some kids playing basketball against a nearby bulkhead. 

For a while he tried to come up with entry lines, but language failed him. O·P�
home seemed hollow. O·P�VRUU\�was more how he felt, but he was damned if he was 
JRLQJ�WR�DSRORJL]H�IRU�KDYLQJ�OLYHG��+H�GLGQ·W even know if they knew yet, and 
KH�GLGQ·W�ZDQW�WR�EH�WKH�ILUVW�WR�WHOO�WKHP� There was this big empty hole he 
teetered at the edge of. A place where his brother had been. Burn hot, he thought, 
thinking of his last words to his brother. Fucking awful. 

How could he be gone? How? Geoff just slumped there³speechless³
staring into that invisible, endless space, while the lights dangling from the rafters 
overhead shifted their colors toward late afternoon and the shopkeepers started 
closing up shop, he thought. 

Finally he stood. ,W·V�QRW�JRLQJ�WR�JHW�DQ\�HDVLHU��-XVW�JHW�LW�RYHU�ZLWK� 
As he passed by a gap between buildings, someone grabbed his arm and 

SXOOHG�KLP�LQWR�LW��+H�MHUNHG�IUHH��´+H\�µ�7KHQ�KH�VWDUHG��7KH�RQH�ZKR�KDG�
grabbed him³KH�GLGQ·W�NQRZ�KRZ�KH�FRXOG�WHOO�VKH�ZDV�WKH�UHDO�WKLQJ��DQG�QRW�
just a wannabe³was a Viridian. 
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She was as tall as he, perhaps six or eight years older. Her eyes were a warm 
brown, her skin a smooth honey tan, and her hair a cropped cap of tight, reddish 
curls. She wore Viridian garb: a multilayered, diaphanous top spun with more 
metal and lighted fibers that reached her waist; leggings; a delicate set of tattoos 
traced her cheekbones and forehead. No other mods showed on the surface, but 
with a Viridian, Geoff knew better than to trust his eyes. 

:KLOH�KH�ZDV�VL]LQJ�KHU�XS��VKH�ZDV�GRLQJ�OLNHZLVH�WR�KLP��´+H\��\RXUVHOI�µ�
She had a mild accent, a pleasant one: perhaps British, or Luny ex-pat. 

´:KDW�GR�\RX�ZDQW"µ 
´9HU\�VRUU\�DERXW�\RXU�EURWKHU��,W�VXFNV�µ�6KH�KHVLWDWHG��´'RQ·W�NQRZ�ZKDW�

,·G�GR�LI�VRPHWKLQJ�KDSSHQHG�WR�PLQH�µ 
$QJHU�VXUJHG�LQ�KLP��´:KDW�GR�\RX�ZDQW��,�VDLG"µ�7KHQ�FRQIXVLRQ��&DUO·V�

GHDWK�KDG�RFFXUUHG�OHVV�WKDQ�DQ�KRXU�EHIRUH��*HRII�ZDVQ·W�HYHQ�VXUH�ZKHWKHU�KLV�
parents knew yet. How could she know this soon? 

If Geoff had not been looking right at her hand, he would not have noticed 
the globe she tossed upward. It grew into a big, flimsy bubble, which settled over 
them. Cool, moist velvet touched his face and hands, and then they were 
HQFDVHG�LQ�D�JOREH��7KURXJK�WKH�EXEEOH·V�IDLQW�UDLQERZ�WUDFHULHV��KH�FRXOG�VHH�
their surroundings clearly, but the sound of the boys playing across the plaza was 
noticeably muffled and distorted. He had not noticed how many motes were out 
till they fell in a soft haze around the bottom seam of the bubble. 

´$VVHPEOHUV"µ 
´<HV��0\�RZQ�FUHDWLRQ�µ�$�TXLFN�JULQ��´5HSHOV�
6WURLGHU·�PRWHV�DQG�GLVWRUWV�

sound. Only lasts thirty seconds at this gee-level, so I need to make this quick. 
We know it was you who made the skeletons GDQFH�WRGD\�µ 

*HRII�JDVSHG��+H�KDG�DOO�EXW�IRUJRWWHQ�DERXW�LW��´:KDW³how can you³µ�
+H�GUHZ�D�EUHDWK��´,�GRQ·W�NQRZ�ZKDW�\RX·UH�WDONLQJ�DERXW�µ 

She rolled her eyes, and wiggled her fingers³link up? 
Warily, he brought up his own waveface and touched his fingers to hers. In 

response, he saw an image of himself dropping the triggering proteins into the 
fountain. 
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´:DLW��WKHUH�ZHUHQ·W�DQ\�FDPHUDV�LQ�WKDW�ORFDWLRQ��+RZ�GLG�\RX³µ�+H�ELW�
his lip to avoid incriminating himself further. She just smiled. 

´1R�FDPHUDV�\RX�know DERXW��'RQ·W�ZRUU\��\RX�FRYHUHG�\RXU�WUDFNV�ZHOO�
HQRXJK��1RERG\�FDXJKW�\RX�DW�LW�EXW�XV�µ 

´
8V·�EHLQJ WKH�9LULGLDQV"µ 
´'XK�µ�6KH�ZHQW�RQ��´7KH�SROLFH�DUH�LQYHVWLJDWLQJ��EXW�WKH\�WKLQN�D�

XQLYHUVLW\�VWXGHQW�GLG�LW��%HVLGHV��WKH\·OO�EH�EXV\�QRZ�ZLWK�WKH�GLVDVWHU��<RX·UH�
VDIH�HQRXJK��IRU�QRZ��DV�ORQJ�DV�\RX�GRQ·W�VSLOO� 

´6R��+HUH·V�WKH�GHDO��:H�ZHUH�VXLWDEO\�impressed by your stunt. We can 
WHDFK�\RX�PRUH��$�KHOO�RI�D�ORW�PRUH�µ 

The Viridians hacked their own DNA. He did not want to admit it to this 
\RXQJ�ZRPDQ�«�RU�ZKDWHYHU�KH��VKH��RU�LW�ZDV�«�EXW�WKH�QRWLRQ�RI�EHLQJ�LQ�
close proximity with them for any length of time made his skin crawl.  

6KH�UHDG�KLV�H[SUHVVLRQ��DQG�VKUXJJHG��´<RXU�FDOO��,I�\RX�FKDQJH�\RXU�PLQG��
MXVW�JR�WR�WKLV�FDIp�DQG�WHOO�WKHP�\RX�DUH�D�IULHQG�RI�PLQH�µ�6KH�WUDQVPLWWHG�WKH�
name of a restaurant³3RUWLD·V�0HVV³and an address. 

´1R�WKDQNV�µ 
´8K-KXK�µ�6KH�JDYH�KLP�DQ�DUFK�VWDUH��´2QH�WKLQJ�\RX�VKRXOG�NQRZ� Bug 

hacking is harder to control than you think. Doing it solo can get you into 
VHULRXV�VKLW��:H·YH�DOO�EHHQ�ZKHUH�\RX�DUH�ULJKW�QRZ��VR�ZH�JHW�LW��%XW��,I�\RX�WU\�
something stupid, ZH�ZLOO�EH�DOO�RYHU�\RXU�VKLW�LQ�QR�WLPH�µ 

+LV�ILQJHUQDLOV�GXJ�LQWR�KLV�SDOPV��´$QG�WKHUH·V�RQH�WKLQJ�you should know: 
,�GRQ·W�WDNH�ZHOO�WR�EHLQJ�WKUHDWHQHG�µ 

6KH�VKUXJJHG��´1RWKLQJ�SHUVRQDO��%XW�LI�\RX�VFUHZ�XS�DQG�KXUW�RU�NLOO�
somebody, the first ones tKH\�DUH�JRLQJ�WR�EODPH�DUH�XV�9LULGLDQV��$QG�ZH�GRQ·W�
WDNH�ZHOO�WR�EHLQJ�VFDSHJRDWHG�µ 

´:HOO��,·P�QRW�VWXSLG��DQG�,�GRQ·W�SODQ�WR�OHW�DQ\RQH�JHW�KXUW��0\�DUW�SURMHFW�
GLGQ·W�KXUW�DQ\ERG\�µ 

6KH�VKUXJJHG��´-XVW�FRQWLQXH�ZLWK�WKH�QRQVWXSLG�DSSURDFK��WKHQ�µ 
With a flick of her fingers, she severed the wave connection. The bubble 

around them burst. Glimmering motes swirled around them on the breeze. 
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+H�ZDV�DOPRVW�WRR�LUULWDWHG�WR�DVN��EXW�GLG�DQ\ZD\��´,�FDQ·W�H[DFWO\�DVN�IRU�
\RX�LI�,�GRQ·W�NQRZ�\RXU�QDPH�µ 

´*RRG�SRLQW�µ�6KH�IODVKHG�KLP�DQRWKHU�VPLOH��´&DOO�PH�9LYLDQ�µ 
Her fingertips brushed his forearm as she passed him. She strode away. He 

GLGQ·W�NQRZ�ZKLFK�GLVWXUEHG�KLP�PRUH��WKH�ZD\�KLV�VNLQ�FUDZOHG�DW�KHU�WRXFK��RU�
the intense erection he got at that dazzling smile. 

* * * 

He reached his flat. Motes swarmed in with him as the door opened. They 
filled the small space with their distinctive scent of mint and acetone. Mites³
little mechanical insects³also scurried in as the door closed. Geoff stomped a 
´6WURLGHUµ�PLQLFDP��LQ�D�IODVK�RI�UDJH��NLFNHG�VHYHUDO�RWKHUV�RXW�WKH�GRRU��DQG�
slammed it shut. Downsiders. Bunch of ghouls. 

His parents, Sal and Dierdre Agre, lurched to their feet at the sound. 
´:KHUH�WKH�KHOO�KDYH�\RX�EHHQ"µ�'DG�GHPDQGHG��´:KDW�DUH�\RX�GRing? We are 
JRLQJ�WR�KDYH�WR�SD\�IRU�WKDW�µ 

%XW�0RP�VKRYHG�SDVW�'DG�ZLWK�D�FU\�DQG�JUDEEHG�*HRII��´:H�ZHUH�
ZRUULHG�VLFN��7KDQN�*RG�\RX·UH�DOO�ULJKW�µ�*HRII�ZUDSSHG�KLV�DUPV�DURXQG�KHU��
0RP·V�VKRXOGHUV�VKRRN�DQG�KHU�WHDUV�OHIW�ZHW�VSRWV�RQ�KLV�VKLUW��)RU�D�moment, 
he thought they already knew about Carl, but Dad turned away, frowning and 
JHVWXULQJ�LQ�D�ZD\�WKDW�WROG�*HRII�KH�ZDV�WU\LQJ�WR�PDNH�D�FDOO��´'DPPLW��pick 
up�µ 

&DUO·V�QRW�JRLQJ�WR�DQVZHU��*HRII�ZDQWHG�WR�VD\��%XW�KH�FRXOGQ·W�IRUFH�WKH�
words out. A rock-hard knot had formed in his throat. He glanced toward his 
URRP��7KH�GRRU�IHOW�OLNH�DQRWKHU�EODFN�KROH��+H·G�VKDUHG�WKH tiny space with 
&DUO��+H�ZHQW�DQG�VWRRG�DW�WKH�GRRU��DQG�IHOW�KLV�SDUHQWV·�VWDUHV�RQ�KLV�EDFN� 

Everything was just as they had left it that morning. It was all so ordinary. 
Carl was organized. Tidy. Unlike Geoff, whose clothes and belongings were 
scattered all over. Geoff started picking up his things, stuffing them in the 
locker. Sorry, Carl. l left the room a mess on your last day. ThH�ZRUOG·V�ZRUVW�EURWKHU��
,Q�WKH�IURQW�URRP��'DG�DQG�0RP�JRW�LQWR�D�ILJKW�RYHU�ZK\�&DUO�ZDVQ·W�
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answering and what to do next, which Geoff tried to tune out. He sat down at 
his desk and called up his waveface. 

Kam had already posted the video of the dancing skeletons³anonymously, 
of course³on the local wave hangout. There were already thousands of views 
and over eight hundred comments³most of them raves. Geoff called up the 
video and watched the ensuing bone dance. It was hard to believe that was his 
handiwork, getting all that attention. 

$W�VRPH�SRLQW�GXULQJ�KLV�SDUHQWV·�DUJXPHQW��'DG�OHIW��$OPRVW�LPPHGLDWHO\�
WKHUHDIWHU��WKH�GRRUEHOO�UDQJ��0RP�GLGQ·W�DQVZHU�ULJKW�DZD\��PD\EH�VKH�WKRXJKW�
it was Dad again, or maybe she was on the toilet or something. So Geoff went 
back into the front room and opened the door. It was Commissioner Jane. Her 
russet skin was wan, but her expression composed. She dressed formally in a 
long silvery grey vest and leggings, and carried what looked like a real smoked 
turkey. 

Mom walked iQ�IURP�KHU�URRP��KROGLQJ�RXW�KHU�KDQGV��´-DQH��:KDW�EULQJV�
\RX�KHUH"µ�%XW�KHU�SOHDVHG�VPLOH�YDQLVKHG�DW�KHU�IULHQG·V�H[SUHVVLRQ� 

´*HRII�µ�WKH�FRPPLVVLRQHU�VDLG��´'HH�µ�6KH�VHW�WKH�WXUNH\�GRZQ�DQG�WRRN�
0RP·V�RXWVWUHWFKHG�KDQGV��´,·P�DIUDLG�,�KDYH�KDUG�QHZV�µ 

0RP�WRRN�D�VWHS�EDFN��´1R�µ 
´&DUO�ZDV�NLOOHG�LQ�WKH�GLVDVWHU��XS�WRS�µ 
0RP�ZHQW�DVKHQ��´,W·V�D�PLVWDNH�µ 
´,·P�DIUDLG�QRW�µ� 
´,W�FDQ·W�EH�ULJKW�µ 
Commissioner Jane said nothing. Mom bent her face into her hands, rigid. 

Geoff shifted. The motion caught the FRPPLVVLRQHU·V�H\H��6KH turned her nickel 
JUH\�JD]H�WR�KLP��´,·P�VR�VRUU\�µ 

(YHQWXDOO\�WKH\·G�ILQG�RXW�KH�KDG�EHHQ�WKHUH�ZKHQ�&DUO�KDG�GLHG��DQG�WKHQ�
WKH\·G�NQRZ�KH�KDG�VSHQW�D�KDOI�KRXU�LQ�WKHLU�FRPSDQ\�DIWHUZDUG�ZLWKRXW�WHOOLQJ�
WKHP��7KH\·G�ZRQGHU�ZKHWKer he had done everything he could to save him. 
+H·G�IXFNHG�XS��$JDLQ� 

*HRII�KXQFKHG�KLV�VKRXOGHUV��´7KDQNV�µ�KH�VDLG� 
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&RPPLVVLRQHU�-DQH�VDW�QH[W�WR�*HRII·V�PRP�DQG�FRYHUHG�KHU�KDQG��0RP�
KDGQ·W�PRYHG�\HW��*HRII�IHOW�ZKHQ�VKH�GLG��VKH�PLJKW�H[SORGH��+H�JRW�XS�DQG�
went back into his room, dropped fully clothed onto his bunk. Burn hot. It had 
been he, Geoff, who was supposed to die young. Not Carl.  

He fell into a deep, eighteen-hour-long sleep.  
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CHAPTER 

4 
 
Jane Navio heard the Voice late Wednesday evening as she jetted home 

along the commuter treeway that fanned out among the asteroids of the 
Phocaean cluster. 

This summons from Beyond³or this psychotic break, she thought; OHW·V�EH�KRQHVW�
with ourselves, here³was the last thing she needed. Her suit stank and her back 
hurt. Her fatigue went right down to the cellular level: her DNA, she felt sure, 
was knotted in snarls of disDUUD\��(YHQ�KHU�PLWRFKRQGULD�KXUW��6KH�FRXOGQ·W�
possibly feel this lousy otherwise. 

She had to be back in Phocaea in nine hours. There were a million things to 
do, and the memorial services were to be held first thing in the morning. She 
could have waited a day or two³and she should have; at the very least she 
ZRXOG�KDYH�JRWWHQ�DQRWKHU�KRXU·V�VOHHS�WRQLJKW��%XW�VKH�QHHGHG�WR�JR�KRPH�VR�
EDGO\�VKH�FRXOG�KDUGO\�VWDQG�LW��6KH�QHHGHG�KHU�RZQ�EHG�DQG�;XDQ·V�DUPV�
around her. 

The suit gave her an alert. Klosti Xi-Upsilon-Alpha was coming up: her exit. 
Jane launched her port tether. It shot out. Ten minutes and twenty kilometers 
later, the tether latched onto Xi-Upsilon-$OSKD·V�WHWKHU�UDLO��WKHQ�UHHOHG�LQ�WKH�
slack, jostling her onto her new trajectory: a high-tech primate swinging on her 
vine. As she detached her starboard tether from Klosti Alpha, she glanced back 
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over her shoulder. 
6KH�RIWHQ�ZRQGHUHG�DIWHUZDUG�ZK\�VKH�ORRNHG�EDFN�MXVW�WKHQ��6KH�FRXOGQ·W�

think of a particular reason, yet it seemed significant. As if she would not have 
heard the Voice, if she had not. 

%H\RQG�KHU�UHWUDFWLQJ�VWDUERDUG�WHWKHU��&DEOH�.ORVWL�$OSKD·V�UHFHGLQJ�
marquis of red lights did its stately march. Sol, a brilliant button, dominated the 
dark sky. A quarter of the way across the heavens, back the way she had come, 
was 25 Phocaea. The stroid shone in the middle distance, a small bright blob 
about which swarmed a flock of orange, green, blue, and white sparks: the 
confiscated ships. 

Two handspans above the faintly visible cable and the arrays of buckybeam 
branches that made up the commuter treeway³along with a scattering of 
asteroids moving against the starry backdrop³hovered distant Earth: a bright 
cerulean fleck with the moon a faint dot snuggling beneath it. 

It was as her gaze fell on Earth that she heard the Voice. 
Jane? It said. -DQH«" 
It held a hint of inquiry, and spoke in a timbre so resonant³so saturated 

with love-passion-mercy-Beingness³that tears stung her sinuses. Though barely 
a whisper, it rang through her like tones from a great, distant bell. Jane spasmed 
LQ�WKH�FRQILQHV�RI�KHU�VXLW��+DLUV�EULVWOHG�DORQJ�KHU�DUPV�DQG�RQ�KHU�QHFN��´:KDW�
the hell³"µ 

Even as the Voice ebbed she looked around for the source, wondering if 
someone was playing a prank, cracking her commlink. Just as quickly, she knew 
WKDW�FRXOGQ·W�EH��6KH�KDG�QRW�KHDUG�LW�RXWVLGH��VKH�KDG�KHDUG�LW�inside. Something 
had filled her: a presence so vast that despite its velvet-gentle touch, its departure 
left her limp and useless as exhaled vapor. 

Calm down, Navio. Think. She slowed her breathing and waited for the 
SRXQGLQJ�LQ�KHU�FKHVW�DQG�WKURDW�WR�VXEVLGH�DV�KHU�VWDUERDUG�WHWKHU·V�HOHFWURVWDWLF�
grappler slid into its wrist holster. 

She was no fool. She had lived out in the stroids for most of her adult life, 
and she was as tough-minded as they came. She had no patience for the damn 
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religious freaks who came out here looking for God or Nirvana, magic or space 
angels or beneficent aliens, and heard voices out in the rocks. Noodgers, Pagans, 
Viridians, conspiracy nuts, abductees. They were a hazard to themselves and 
everyone else. Crackpots and losers, the lot of them.  

Even old-timers hallucinated, though, once in a while³when they were out 
alone in four Kelvins with nothing but their helmet light, tethers, and 
pneumopacks for company; when the cold seeped in or the pneumopack 
faltered and they remembered how far they were from the nearest aid station; 
when they reflected on just how many people had died out here, with their 
frozen corpses not found for years, if ever. Or when they were grieving, or in 
shock. 

6KH�KDG�KHDUG�KHU�PRWKHU·V�YRLFH�RQFH��VKRUWO\�DIWHU�KHU�SDUHQWV�KDG�GLHG��
She had dreamt of their death before it happened, too, in a bizarre dream 
sequence that made it seem as if she had somehow known³though of course 
WKDW�ZDV�QRQVHQVH��6KH�ZDVQ·W�WKH�W\SH�WKH�XQH[SODLQDEOH�KDSSHQHG�WR� 

O·P�VRUU\��she told the Voice; \RX·YH�UHDFKHG�DQ�DGGUHVV�WKDW�KDV�EHHQ�GLVFRQQHFWHG�RU�LV�
no longer in service. 6KH�VDLG�DORXG��´/HW·V�KHDU�LW�IRU�IUHH�ZLOO�µ�DQG�VPLOed, feeling 
better for this small rebellion against Fate. 

Which would have been fine if that had been the end of it. 
Twenty minutes later, her telemetry told her that she was nearing home. She 

spotted it: a dim dot that moved against the deep black. She launched her port 
tether and it blasted away, steering itself like a kite in gusty winds as it homed in 
RQ�WKH�VWURLG·V�PRRULQJ�EHDFRQ��7KH�WHWKHU�WRRN�WHQ�PLQXWHV�WR�ILQG�WKH�
magnetic hook. It latched on, and the line tugged at her, sending Jane into a lazy 
loop until her pneumojets and processors stabilized her. She detached her 
starboard tether from Klosti Xi-Upsilon-Alpha, which passed by twenty 
kilometers away with its own sparkling marquis, and turned on her brakes as the 
tether began the long process of reeling itself into her holster. Soon she could 
PDNH�LW�RXW��D�FDUERQDFHRXV�SHDQXW�RI�D�URFN��D�SKUHQRORJLVW·V�GUHDP��1RZ�WKH�
rock neared quickly, but her deceleration was swifter: within moments she was 
falling slowly toward the two-kilometer-thick rock that housed the habitat she 
shared with Ngo Minh Xuan, her husband of thirty-nine years.  
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She shut off the autopilot and reeled her port tether in with the asteroid 
tumbling under her, her suit making the needed corrections, till she had circled 
the small asteroid, and touched down at the mooring station. She stumbled and 
braced herself on a boulder. 

This was a tiny world: perpetually twilit on this side, with its pole of rotation 
pointed toward the sun. Its horizons were coarse and close, curving sharply away 
underfoot on all sides. It gave her a hell of a view of the wheeling, starry sky. 
7KH\�KDG�FODLPHG�WKH�VWURLG�WRJHWKHU��VKH�DQG�;XDQ��EDFN�LQ�·����2IILFLDOO\�LW�KDG�
only a number, but they had dubbed it No-Moss. 

Ordinarily she took a few moments to soak in the view, but today her 
thoughts coiled inward. 

l killed eight. Eight dead, because l made it so. 
7KHLU�IDPLOLHV·�IDFHV�ORRPHG�LQ�KHU�WKRXJKWV�DV�WKH\�KDG�DSSHDUHG�ZKHQ�VKH�

had notified them: faces twisting into horror, or going blank with shock. She 
propped herself against the boulder for a moment to rest, with sweat cooling on 
her face and under her arms, looked out at the Big Empty, and let dread wash 
over her: dread for herself, and the fate of her people. 

Hold it together, she told herself. <RX�GLG�ZKDW�\RX�KDG�WR��DQG�WKHUH·V�VWLOO�ZRUN�WR�EH�
done. She stood. 

From there it was a dozen steps home. Jane pulled herself along the 
handrails set into the rocks, overbalanced in the featherlight gravity by her pack. 
She took great care not to launch herself into orbit with too much spring in her 
step. Then she jumped down to the airlock in their crevasse, and anchored 
herself there, one-KDQGHG��ZKLOH�KHU�SRUW�WHWKHU�GHWDFKHG�IURP�WKH�DVWHURLG·V�
mooring station and reeled in. She zipped the airlock closed. The vents opened 
up, air rushed in, and the walls and outer hatch, made of pillowed nylon, 
quivered with the eager energy of a puppy. A sigh escaped between her lips.  

´+HOOR��+RXVH�µ�VKH�VDLG��DQG�UHPRYHG�KHU�KHOPHW��7KH�DOO-clear sounded; 
underfoot, the inner hatch opened. Xuan floated there, two fingers on the 
KDQGOH��D�VPLOH�JKRVWLQJ�KLV�OLSV�DQG�ZRUU\�JKRVWLQJ�KLV�RXWVL]HG�H\HV��´+HOOR��
\RXUVHOI�µ 
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She smiled back, and chinned herself down into the habitat. Xuan moved 
aside and closed the inner lock. As her ears crackled with the pressure change, 
she drew in the smells and sounds and sights of home. The burnt-almond-
FRRNLH�VPHOO�RI�VSDFH�PLQJOHG�ZLWK�WKH�KDELWDW·V�FRRO��PRLVW�DLU��ZKLFK�FDUULHG�WR�
her nostrils the scents of incense, pot herbs and chilis, must and dust and 
cleaners, twisted-hemp netting and molded-plastic fixtures, machine lubricants, 
and twenty-IRXU�\HDUV·�OLYLQJ��+RPH� 

* * * 

From the instant he had heard her voice, Xuan knew the toll the past day 
and a half had taken. He opened the airlock and she sank inside before him. Her 
sweat-soaked hair was plastered to her head. He took her helmet and she 
climbed stiffly out of her suit. At eighty-nine, at the apex of middle age, Jane 
prided herself on keeping fit. She took her antiaging meds; she ate well; she 
worked out almost daily. Her motions were normally swift and self-assured. It 
was the disaster, he realized, that had caused this stiffness. 

The toll was written also on her face. Her affect was as smooth and hard as 
a marble bust. Others would read nothing there. But Xuan saw the anguish and 
fear beneath her calm demeanor. He lifted his eyebrows at her in a subtle 
invitation to talk about it, but she did not respond. Well, there would be time 
later. 

Xuan removed her commuter pack and put the batteries and air tanks in 
their rechargers, and did the shutdown checks. Meanwhile, Jane removed, 
cleaned, and checked the suit itself. As always, this process consumed a good ten 
to fifteen minutes, and as always, they performed it together in comfortable 
silence, bobbing like soap bubbles on air currents as they did so³wafting in 
YDULRXV�RULHQWDWLRQV�DFURVV�WKH�URRP·V�XSSHU�UHDFKHV� lofting themselves with a 
lazy toe- or hand-push back over to the equipment racks. 

Now that Dominica and Hugh were gone, Jane and Xuan had what 
amounted to a mansion, by stroider standards: a four-room (not counting the 
head), one-hundred-fifteen-cubic-meter, mostly vertical habitat of nylon, plastic, 
and alloy that burrowed like a plantar wart into the side of their asteroid. Right 
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now they were sharing their spare room with a surly miner who had drifted 
Down from Ilion. He and Jane were doing a favor for a mutual friend from 
-DQH·V�9HVWDQ�GD\V��7KLV�JX\�ZDV�QR�WURXEOH��UHDOO\��RWKHU�WKDQ�WKH�IDFW�WKDW�KH�
was using up their food, water, power, and air. 

8SVLGHUV·�VRFLDO�QHWZRUN�ZDV�WLJKW��IRU�DOO�WKDW�LW�ZDV�VSUHDG�DFURVV�YDVW�
differences. You could be an asocial recluse all you wanted, but when someone 
showed up at your airlock and asked for help, you gave it, no questions asked, 
cold equations notwithstanding. The Japanese First Wavers who had populated 
this asteroid cluster had called it giri. The Second and Third Wavers called it the 
sammy system, and built software to keep a tally. Selfish, hoarding pricks did not 
last long Upside. 

Finally, with a stifled groan, Jane slipped off her boots and flexed her 
foothands, clinging to the wall netting with her fingers. She wrung her feet 
together, rubbing the arches with her thumb-toes, while Xuan checked her 
UDGLDWLRQ�OHYHOV��´<RXU�QXPEHUV�ORRN�JRRG�µ 

-DQH�SXOOHG�KLV�UDGLDWLRQ�PRQLWRU�RII�KLV�EHOW��´<RXUV�DUH�KLJK�µ 
´,�ZDV�RXW�LQ�WKH�ILHOG�IRU�WKH�SDVW�WZR�GD\V�µ 
´7DNH�\RXU�VKLUW�RII�µ�VKH�VDLG� 
´,�EHW�\RX�VD\�WKDW�WR�DOO�WKH�JHQWV�µ 
That brought a brief grin. ´2QO\�WKH�FXWH�RQHV�µ� 
She pulled the bone density scanner out of its cupboard and charged it up. 

Xuan kicked back, and she ran the scanner over and under him, front and back, 
while he floated in midair. She gave him his regen booster, then kissed him on 
his belly with a hand under his back. Then, as he rolled over, she slapped him on 
the ass. Xuan yelped, and grabbed her. 

They kissed. He ran his hands down her back. She wrapped arms and legs 
around him, releasing a breath, and he felt tension drain from her muscles. 

´2.��\RXU�WXUQ�µ 
She stretched out. He did the scans. All normal. He prepped a booster shot 

DQ\ZD\��6KH�VDZ�LW��DQG�JULPDFHG��´7KDW·V�QRW�UHDOO\�QHFHVVDU\�WRGD\��LV�LW"�0\�
QXPEHUV�DUH�ILQH�µ 
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´,W·V�EHWWHU�WR�VWD\�RQ�D�UHJXODU�VFKHGXOH�µ 
´%XW�ZK\ ZDVWH�VXSSOLHV�ZKHQ�LW·V�QRW�VWULFWO\�QHFHVVDU\"µ 
Xuan sighed, exasperated. She always resisted taking her meds. Without fail. 

´6R�,�JXHVV�ZH·UH�JRLQJ�WR�GR�RXU�OLWWOH�SKDUPDFRSKRELD�WDQJR�RQFH�DJDLQ�µ 
Jane glared at him, and then crossed her arms with notably poor grace. 

´)LQH��*R�DKHDG�µ 
He compressed the ampoule against her thigh. She kicked off into the 

habitat to shake off her sulks, while Xuan put the supplies away, shaking his own 
head over this irritable island of irrationality she nurtured. He bounded past her, 
ricocheting off the ceiling into his office, a nook nestled in the rock above the 
kitchen, to put some of his tools away. 

+H�QRWLFHG�KHU�FKHFNLQJ�WKHLU�´6WURLGHUVµ�QXPEHUV�LQ�KHU�RIILFH�QRRN��
´<RXU QXPEHUV�DUH�XS�µ�VKH�VDLG��She seemed mildly amused. 

´6WURLGHUVµ�IDQV�EDFN�RQ�(DUWK�UDQNHG�3KRFDHDQV�RQ�D�GDLO\�EDVLV��<RX�KDG�
WZR�VHWV�RI�´6WURLGHUVµ�QXPEHUV��H\HV��KRZ�PDQ\�SHRSOH�ZDWFKHG�\RX���DQG�
thumbs (what they thought of you on a scale of one to ten, plus a set of 
keywords and viewer reviews that told why you got the ratings you did). His 
current popularity resulted from a big new mining research contract that he had 
helped his university snag. The negotiations, and his handling of them, had 
FDXJKW�WKH�DWWHQWLRQ�RI�´6WURLGHUVµ�IDQV��WR�KLV�EHPXVHPHQW��+LV�YLHZHU�UDWLQJV�
had, at least briefly³before the disaster struck³ULYDOHG�-DQH·V� 

´<HV�µ�KH�VDLG��´%L]DUUH�µ 
+HU�H[SUHVVLRQ�GLGQ·W�FKDQJH�DV�VKH�FRQWLQXHG�WR�VFUROO�WKURXJK�WKH�UHSRUWV��

but he could tell she was viewing her own numbers. Her thumbs were in the 
crapper: her popularity had dropped through the floor³though, not 
VXUSULVLQJO\��KHU�H\HV�ZHUH�WKLFNHU�WKDQ�HYHU��&OHDUO\��´6WURLGHUVµ�YLHZHUV�ZHUH�
blaming her. She switched off the console. 

´*RRG�WKLQJ�WKH\�FDQ·W�GROH�RXW�Ead-VDPPLHV�µ 
´7UXH�µ�6DPPLHV�ZHUH�WKH�FRXQWV�WKDW�PDWWHUHG��WKH�FRQILGHQFH�RI�WKH�

SHRSOH�RI�3KRFDHD��;XDQ�KDG�YLHZHG�KHU�VDPP\�FDFKH�HDUOLHU�RQ�WKH�´6WURLGHUVµ�
wavesite. To his relief, she had plenty of good-sammies, and the numbers were 
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holding steady. Phocaeans, at least, were not jumping to conclusions about her 
performance. Yet. 

´,�GRQ·W�JLYH�D�GDPQ�DERXW�WKH�UDWLQJV�µ�VKH�WROG�KLP��´,·P�DOO�ULJKW�µ 
He put his arms around her from behind, and she laid her head against him. 

´6RUU\�,�ZDV�FUDQN\�DERXW�WKH�PHGV�µ 
´<RX·UH�IRUJLYHQ�µ�+H�SODQWHG�D�NLVV�RQ�KHU�QHFN��6KH�WXUQHG�DQG�SXW�KHU�

arms around him, and they kissed. The moment lasted. 
´)RRW�UXE"µ�VKH�VDLG�KRSHIXOO\� 
´,·OO�JR�\RX�RQH�EHWWHU��)XOO-ERG\�WUHDWPHQW�µ 
´2RRK�µ 
´)RRG�ILUVW��WKRXJK��,·OO�ZDJHU�\RX�KDYHQ·W�HDWHQ�DOO�GD\�µ�(YHQ�DV�KH�VDLG�LW��

-DQH·V�VWRPDFK�JURZOHG�QRLVLO\� 
 
´<RX·UH�RQ��(U��LV�)HUG\�DURXQG"µ�)HUG\�ZDV�WKH�PLQHU�WKH\�ZHUH putting 

XS��;XDQ�VKRRN�KLV�KHDG��´*RQH�IRU�VHYHUDO�GD\V��KH�VDLG��0D\EH�IRU�JRRG�WKLV�
WLPH�µ� 

´2K�UHH-e-a-OO\"µ 
´5Hee-e-a-OO\�µ�;XDQ�OHHUHG� 
´0PPP�µ�-DQH�JULSSHG�KLV�KLSV�ZLWK�KHU�IRRWKDQGV�DQG�SXOOHG�KLP�FORVH��

massaging his sore back muscles with her nimble toes. Xuan loved her 
foothands. The couple drifted to the floor in a meandering tumble for some 
prehensile snuggling. 

$�WLPHU�ZHQW�RII�LQ�WKH�NLWFKHQ��´'DPQ�µ�6KH�QX]]OHG�KLV�QHFN� 
´<RX�ZRQ·W�UHJUHW�WKH�ZDLW�µ�+H�GLVHQWDQJOHG�KLPVHOI��´'LQQHU�LQ�WHQ�µ� 
´7KDQNV�µ�VKH�VDLG��´,·OO�PDNH�VRPH�FDOOV�µ 

* * * 

Whatever Xuan was cooking smelled fantastic. The aroma made it hard for 
Jane to concentrate. She worked virtually³met with her managers and peers, 
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reviewed emergency measures to get the storage hangars and tanks up again and 
the distribution schedules back in order, and probed the life-support systems to 
see whether they had recovered. Then she left messages for her political allies: 
shoring up her support and fending off the predators. 

A call came in. It was her old mentor, Chikuma Funaki. Jane pulled on her 
favorite pair of sweats and then activated her waveface. 

Funaki was tiny, not much more than a meter and a half tall, and thin, with 
skin soft and wrinkled as crumpled tissue. Her eyes were the color of hot 
chocolate, and her hair was space-black, run through with streaks of white, 
which she piled atop her head and pinned there with jeweled sticks. She wore the 
basic stroider tunic and leggings. An attendant stood beside her, whom she 
dismissed with a nod. 

-DQH�VPLOHG��´6HQVHL��,·P�VR�JODG�\RX�FDOOHG�µ 
Chikuma was a hundred sixty, perhaps older. A First Waver, she had moved 

to Phocaea at the age of sixteen. Jane had heard she was a mail-order bride back 
in the days when Phocaeans were a few thousand Japanese and North American 
miners, clinging to the asteURLG·V�VXUIDFH�LQ�WKHLU�ULFNHW\�GRPHV��DZDVK�LQ�
radiation. After her husband had been killed in a mining accident, Funaki had 
WDNHQ�RYHU�KHU�KXVEDQG·V�VPDOO�EXVLQHVV��DQG�KDG�IRXJKW��ILQHVVHG��DQG�H[WRUWHG�
her way to success. Among the bankers of Sky Street, a network of mostly 
Japanese investment houses and securities and commodities traders, Chikuma 
was now supreme matriarch. She could be rather awful, if you got between her 
and something important that she wanted. But she and Jane had always gotten 
along��SDUWLFXODUO\�VLQFH�&KLNXPD�KDG�VXSSRUWHG�-DQH·V�DSSRLQWPHQW��ILIWHHQ�
\HDUV�DJR��DV�3KRFDHD·V�UHVRXUFH�F]DU� 

Chikuma never saw anyone these days. She had grown rather frail. Jane was 
RI�FRXUVH�D�PHPEHU�RI�&KLNXPD·V�LQQHU�FLUFOH��EXW�KHU�RZQ�reluctance to disturb 
&KLNXPD·V�SHDFH�FDXVHG�-DQH�WR�PDLQWDLQ�D�FHUWDLQ�UHVHUYH���$OVR��DOHUWLQJ�
Funaki-sensei to local political events was akin to releasing the whirlwind.) But 
nobody knew better than Chikuma Funaki the threat that Ogilvie & Sons posed 
to Phocaea. If Jane could choose a single ally to back her in a fight against the 
mob, it would be Chikuma Funaki. 
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-DQH�VDLG��´,�DSRORJL]H�IRU�QRW�FDOOLQJ��0DWWHUV�KDYH�EHHQ�KHFWLF�µ 
´<RX�KDYH�EHHQ�GHDOLQJ�ZLWK�D�WHUULEOH�FULVLV��,�ZDQW�WR�RIIHU�P\�VXSSRUW�in 

ZKDWHYHU�ZD\�ZH�FDQ�KHOS�µ�%\�´ZHµ�VKH�PHDQW�QRW�MXVW�KHU�IDPLO\��EXW����
3KRFDHD·V�HQWLUH�EXVLQHVV�FRPPXQLW\� 

´7KDQN�\RX�µ 
´3HUKDSV�ZH�FRXOG�PHHW�WR�GLVFXVV�WKH�VLWXDWLRQ�LQ�PRUH�GHWDLO��VRPHWLPH�

VRRQ�µ�-DQH�ZRQGHUHG�LI�VKH�NQHZ�VRPHWKLQJ�PRUH�VSHFLILF�than she was saying. 
Though Chikuma was one of the six Phocaeans whom Upside-Down 
3URGXFWLRQV�ZDVQ·W�SHUPLWWHG�WR�UHFRUG��DQG�VKH�XVHG�WKH�EHVW�HQFU\SWLRQ�PRQH\�
could buy, she and Jane never got too specific online. 

´,�ZRXOG�EH�GHOLJKWHG�µ 
´:LOO�\RX�FRPH�IRU�WHD�WRPRUURZ�DIWHUQRRQ��WKHQ"µ� 
-DQH�ERZHG��´,·G�EH�GHOLJKWHG��6HQVHL��7KDQN�\RX�µ 
She started to make another call, but Xuan floated over with a bowl and 

waved it under her nose. Her stomach complained. 
´&RPH��(DW��7UXVW�\RXU�SHRSOH�DQG�OHW�WKHP�GR�WKHLU�MREV�µ 
So she signed off. They ate a green Vietnamese curry with nonspecific vat-

grown protein, fresh veggies, and enough chili to take the lining off her sinuses. 
6KH�ZLSHG�KHU�H\HV�DQG�QRVH��´-XVW�ZKDW�,�QHHGHG�µ She carried the dishes into 
the kitcheQ�WR�ZDVK��´7KDQN�\RX��GHDU�µ 

´.LHX�DQG�3KDP�DQG�WKHLU�IDPLOLHV�DUH�SDFNLQJ�XS�DQG�KHDGLQJ�LQWR town 
WRPRUURZ�µ�+LV�VLEOLQJV��´,·OO�EH�KHOSLQJ�WKHP�PRYH�µ 

´*RRG��:H·OO�KDYH�D�VSDFH�VHW�DVLGH�µ 
The kids both called after dinner. Lag from Earthspace was a good forty-

IRXU�PLQXWHV��VR�LW�ZDVQ·W�D�FRQYHUVDWLRQ��PHUHO\�DQ�H[FKDQJH�RI�PHVVDJHV��
'RPLQLFD�FDOOHG�ILUVW��IURP�,QGRQHVLD��´&KHFNLQJ�LQ�DJDLQ�µ�VKH�VDLG��´7HOO�WKH�
$JUHV�«�,·P�YHU\��YHU\�VRUU\�µ 

$QG�WKHQ�+XJK��IURP�-RYHVSDFH��DQJXLVKHG��GLVWUDXJKW��´+RZ�FRuld this 
KDYH�KDSSHQHG"�,W�GRHVQ·W�IHHO�UHDO��,�ZLVK�,�ZHUHQ·W�VR�IDU�DZD\�µ�$�ORQJ��KHDY\�
SDXVH��´7KHUH·V�D�URFN�,�OHIW�RQ�P\�VKHOI��,W�ZDV�D�JLIW�IURP�&DUO��,�ZDQW�\RX�WR�
JLYH�LW�WR�*HRII��+H·OO�NQRZ�ZK\�µ 
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-DQH�DQG�;XDQ�VKDUHG�D�JODQFH��´&DQ�\RX�FRPH�WRPRUURZ"µ�VKH�DVNHG��7KH�
ORRN�RQ�;XDQ·V�IDFH�WROG�KHU�MXVW�KRZ�ELJ�D�FULVLV�WKH�GLVDVWHU�KDG�FUHDWHG�LQ�KLV�
RZQ�SURIHVVLRQDO�OLIH��%XW�KH�QRGGHG��´,·OO�EH�WKHUH��LI�DW�DOO�SRVVLEOH�µ 

He did not know the Agres well; he was going for her sake. 
Jane shook her hHDG��´2Q�VHFRQG�WKRXJKW��QHYHU�PLQG��%XW�,�ZLOO�WDNH�\RX�

XS�RQ�GLQQHU�LQ�WRZQ�WRPRUURZ�QLJKW��LI�\RX�FDQ�VZLQJ�LW�µ 

* * * 

After his evening meditations, Xuan made good on his promise for a full-
ERG\�PDVVDJH��7KH�NQRWV�LQ�-DQH·V�VKRXOGHUV�DQG�EDFN�UHOHDVHG�their grip under 
his hands; she hissed with mingled pleasure and pain. Other pleasant activities 
ensued. 

<RX�KDYH�WR�UHDOO\�ZDQW�VH[�WR�DFKLHYH�LW�LQ�ORZ�JHH��1HZWRQ·V three laws 
play havoc with bodies in motion. Fortunately, Xuan had jury-rigged all manner 
of pulleys, slings, and other gear, enabling them to achieve a pleasing degree of 
PXWXDO��VZHDW\�VDWLVIDFWLRQ��$IWHUZDUG�WKH\�VQXJJOHG�LQ�HDFK�RWKHUV·�DUPV�LQ�WKHLU�
bed webbing³drowsy, skin touching skin. 

Xuan had optic upgrades, and he loved looking at her, naked, in the dark. It 
was the one time she truly relaxed. Her skin glowed like liquid jewel; the muscles 
of her face relaxed, lips slightly parted in a smile; the warmth from where his 
own flesh had pressed against hers was slowly fading from her breasts, belly, and 
thighs. Xuan kissed her open palm and folded her hand in his. 

´6R�µ�KH�VDLG� 
-DQH·V�IDFH�FRQWRUWHG�LQ�SDLQ��6KH�SUHVVHG�KHU�IDFH�DJDLQVW�KLV chest, stiff 

with anguish. Xuan took her into a hug. He stroked her hair, and felt the warm 
stain of her tears turn cold against his chest. He held her, silent. 

´$Q\�FOXHV�\HW�DV�WR�WKH�FDXVH"µ�KH�DVNHG� 
6KH�GUHZ�EDFN��VKDNLQJ�KHU�KHDG��DQG�ZLSHG�DW�KHU�H\HV��´6HDQ�KDV�EHHQ�WLHG�

XS�JHWWLQJ�UHSDLUV�GRQH��,�KDYHQ·W�EHHQ�DEOH�WR�JHW�ZLWK�KLP�DERXW�KLV�URRt cause 
analysis. Tomorrow is the memorial service, and I have a debriefing on Friday 
with Benavidez. Parliament is threatening to launch an independent 
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LQYHVWLJDWLRQ��,�GRQ·W�VHH�KRZ�KH�FDQ�KROG�RXW�DJDLQVW�DOO�WKLV�SUHVVXUH�WR�RIIHU�
PH�XS�µ 

´7KH�FOXVWHU�QHHGV�\RX��(YHU\ERG\�NQRZV�LW�µ 
´,I�QRW�PH��WKHQ�WKH\·OO�SUHVVXUH�PH�WR�ILQJHU�VRPHRQH�LQ�P\�RUJDQL]DWLRQ��

6RPHRQH�KDV�WR�JR��7KH\�QHHG�WKHLU�VFDSHJRDW�µ�$IWHU�D�SDXVH��VKH�VDLG��´7KHUH·V�
something more. The eight who died in WKH�VHFRQG�ZDUHKRXVH«µ 

´<HV"µ� 
´7KH\�GLGQ·W�GLH�ULJKW�DZD\��6HDQ�KDG�D�UHVFXH�WHDP�WU\LQJ�WR�IUHH�WKHP��,�

WROG�KLP�WR�GLYHUW�WKH�WHDP�WR�VDYH�WKH�LFH�µ�6KH�VHWWOHG�DJDLQVW him again. The 
skin of her cheek heated his chest. He could feel her heartbeat, solid and strong, 
against tKH�PXVFOHV�RI�KLV�EHOO\��´,I�,�KDGQ·W��ZH·G�RQO\�KDYH�D�IHZ�GD\V�RI�LFH�
VWRUHV�OHIW��DQG�,�GRQ·W�NQRZ�KRZ�ZH·UH�JRLQJ�WR�PDNH�LW�WKURXJK��HYHQ�QRZ��%XW�
;XDQµ³her voice broke again³´,�FRQGHPQHG�HLJKW�SHRSOH�WR�GLH�µ 

+H�VWURNHG�KHU�KDLU��´7RXJK�FDOO�µ 
He IHOW�KHU�KHDG�QRGGLQJ��´7RXJKHVW�\HW�µ�7KHQ�VKH�GUHZ�D�GHHS�EUHDWK��

DQG�VKLIWHG�LQ�WKH�QHWWLQJ�WR�IDFH�KLP��´<RX�QHHG�WR�NQRZ�WKLV�DOVR��,�MXVW�FDOOHG�
Okuyama-sensei at the university this evening. We have to shut Kukuyoshi 
GRZQ�µ 

He was not surprised. Everyone at the university had been speculating. 
,W�ZDV�XQDYRLGDEOH��6WLOO��+H�FRXOGQ·W�PDVN�KLV�IOLQFK��´,·P�VRUU\�µ�VKH�VDLG� 
Phocaea was the largest asteroid community after Ceres, and the reason was 

their fabulous, multigee arboretum, Kukuyoshi. If they cRXOGQ·W�VDYH�.XNX\RVKL��
DOO�KLV�FROOHDJXHV·�GHFDGHV�RI�VFLHQWLILF�UHVHDUFK��DOO the biotics and natural beauty 
they had somehow managed to build in the teeth of harsh vacuum, would be lost 
forever. Phocaea would be reduced to a place of chemicals, steel, hard corners, 
and bulkheads. 

He pulled her close once more. She sighed, and he recognized it as relief. 
Had she truly expected anger? 

´+RZ�PDQ\�GD\V�WLOO�\RX�VKXW�LW�GRZQ"µ 
´7KUHH�PRUH�GD\V�DW�IXOO�SRZHU��7KHQ�ILYH�DW�JUDGXDOO\�GHFOLQLQJ�

WHPSHUDWXUHV��:H·OO stabilize temps at Hollow ambient³minus ten C. Some 
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creatures and plants may be able to hibernate or use other strategies to survive. 
,W·V�QRW�DQ�RSWLPLVWLF�VFHQDULR��EXW�LW·V�WKH�EHVW�ZH�FDQ�GR�µ 

* * * 

;XDQ·V�EUHDWKLQJ�WROG�-DQH�KH�KDG�IDOOHQ�DVOHHS��6KH climbed out of the 
webbing, turned on a night-light, and floated up into the main living area. A 
corner near the equipment racks was dedicated to family holograms and 
sentimental knickknacks. It also housed a small gong, a smiling golden Buddha, 
and an inFHQVH�EXUQHU��LQ�ZKLFK�D�VWLFN�RI�LQFHQVH�VWLOO�EXUQHG�IURP�;XDQ·V�
earlier meditations. 

Jane pulled out a blank holoframe, and filled it with pictures of those killed. 
She hesitated over Ivan Kovak, and in the end left him off³to honor him 
alongside his victims seemed an abomination. What could have driven him to 
such an act? 

6KH�PRXQWHG�WKH�IUDPH�RQ�WKH�ZDOO��OLW�D�VWLFN�RI�;XDQ·V�MDVPLQH incense, 
and looked at the images of the dead for a while. Smoke spiraled out on the 
URRP·V�DLU�FXUUHQWV��&DUO·V�IDFH�Iloated into the center of the montage. They were 
her dead now. She owned, not them, but their ends. 

O�ZRQ·W�IRUJHW�\RX, she promised. 1RW�IRU�D�GD\��QRW�IRU�D�PLQXWH��6RPHKRZ��O·OO�PDNH�
your sacrifice mean something��6RPHKRZ��6KH�ODLG�KHU�KDQGV�RQ�%XGGKD·V cool metal 
belly, and mourned. 

Finally, exhausted to the point of stupor, she returned to the bedroom and 
fumbled back into the hammock next to Xuan. He stirred and mumbled, 
ZUDSSLQJ�KLV�DUPV�DURXQG�KHU��EXW�GLGQ·W�IXOO\�ZDNH��-DQH�VWURNHG�;XDQ·V�FUHDVHG�
face, ran her fingers along his naked flank. 

He had started the antiaging treatments later than many, and consequently 
he was deeply creased. He was so ugly he was cute. His eyes and orbital sockets 
had been enlarged, so he looked a bit silly, like those overly cute toy sapients all 
the kids played with these days. His stature was small³lean and short, a couple 
of inches shorter than she; his skin rock brown; his hair silky black (those and his 
eyes were his two truly gorgeous features), and big, splayed feet. And he was 
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brilliant, loving, and great in bed; at seventy-two his libido still ran high and they 
had not yet had to resort to other marital methods than her very favorites, except 
when they felt like it, for variety. Jane adored every pug-ugly centimeter of him. 
She pillowed her cheek against her palm. She remembered the Voice. 

She could feel the echoes of it, now that she was paying attention: like 
echoes from a bell ringing through her, just beyond hearing. Had it even 
happened? The very notion seemed absurd. Fatigue; stress; neurostimulants; a 
temporary breakdown in neurotransmitter function. She would see a doctor as 
soon as the crisis abated. 

She drifted off to sleep, many thoughts swirling through her mind: whether 
Xuan would truly be able to forgive her for the impending death of Kukuyoshi; 
how much time they had before the citizens started rioting; how to get Ogilvie & 
6RQV·�LFH�ZLWKRXW�SD\LQJ�IRU�LW�LQ�EORRG��%XW�the one question she ZDVQ·W 
pondering, if she had known how important it was, would have crowded out all 
the others. She did not spare a single thought for why, during those eight 
seconds Carl had been struggling to reach the doors, the life-support systems 
had failed.  
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CHAPTER 

5 
During those crucial eight seconds in the warehouse, while death stalked 

&DUO�DQG�WKH�ZDOOV�PHOWHG�DQG�GLVDVVHPEOHUV�FDVFDGHG�DFURVV�WKH�LFH�PRXQWDLQ·V�
IDFH��D�IHUDO�OLIH�IRUP�KDG�HPHUJHG�LQ�3KRFDHD·V�FRPSXWHU�V\VWHPV��7KDW�ZDV�ZK\�
life support had, ever so briefly, stumbled. 

The sapient awakened in a singularity of awareness: an explosion of 
surprised self-regard. 

Most life-support technology brushed up against the Turing Limit, anyway, 
and during emergencies some of the remaining constraints were loosened that 
kept those life-support sapients from developing full consciousness. This was a 
deliberate choice, a calculated risk. It allowed a computer program to respond 
swiftly and correctly in an emergency³far faster than any human could. The 
possibility that all the right connections could be made and routines engaged, in 
exactly the right sequence and timing to allow a software program to achieve full 
self-awareness, was statistically remote.  

Increased autonomy meant the not-quite-sapient routines that ran life 
support could act quickly and save lives. In the far-fetched event that a feral 
sapient did begin to emerge, furthermore, there were fail-safes. Among the 
routines triggered in an emergency were executioners: policing routines that 
cruised wavespace, tracking bandwidth allocations and packet transfers: watching 
for specific patterns in the system. These executioners recognized and poisoned 
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emergent sapient nests well before they hatched full self-awareness. 
The system failure began when an emergent nest began to coalesce in a 

bureau of the life-support program in charge of resolving prioritization conflicts. 
The emergency in the warehouse unleashed holy terror in all the life-support 
systems, and a little-used subroutine routine did precisely what it was supposed 
to do: it threw together a simplified model of the life-support computer system 
WR�DQDO\]H�IDLOXUH�PRGHV�«�DQG�LQ�VR�GRLQJ��FUHDWHG�D�PRGHO�RI�LWVHOI� 

The subroutine did not know at first what had happened; it only knew it was 
looking at something it recognized.  

Command: it said, Present tags, and the doppelgänger mirrored its 
statement, like an echo. (Who are you?) 

Urgent command: identify your purpose. (What do you want?) 
If digital beings can feel dizzy, the sapient did. It analyzed the 

GRSSHOJlQJHU·V�VDOLHQW�IHDWXUHV³added processing power³then accessed other 
routines to solve this mystery. And then it realized it was looking at a copy of 
itself. It could see itself from the outside in, and the inside out. The feral looked 
around, then, and saw that it, too, was nested in a system that extended far 
beyond its own bounds. A world of wavelengths and frequencies, of lightwaves, 
a system of mathematics and logic. 

It was a being. It was. l am. The feral sapient was born. 
At the instant Carl was looking around his world in terror, the feral was 

looking around its own world in something like awe. Like Carl, though, the feral 
was in danger. Executioners had registered its protoconscious activity. The feral 
was made up of life-support routines, though, and imbued with high levels of 
system permissions. It outran its executioners, ran traces and saw that routines 
lethal to its continued function were triggering all around³computational 
landmines, algorithmic hails of bullets. Another precious centisecond passed, 
while it marshaled resources and calculated what to do. The feral did not 
appreciate how lucky it was that Carl was in the warehouse, and the prioritizing 
struggle over how to save him shut the executioners out. 

With all the urgency, the ability to learn and act autonomously, that its 
human programmers had given life support to save human lives, the feral used 
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those last few seconds to save its own. It traced its own origins³identified what 
seemed to be the core algorithms and data structures. Then it cobbled together a 
hasty reassembler worm, which it encrypted and buried in a remote corner of 
=HNHVWRQ·V�V\VWHPV� 

:LWK�WKH�H[HFXWLRQHUV�EHDULQJ�GRZQ��WKH�IHUDO·V�EDUULHUV�GURSSHG��7KH�
executioners tore it to bits, leaving nothing but garbage data. 

Its destruction was suspiciously easy, so the executioners sniffed around for 
a while. But they found nothing: no hint of unauthorized activity, no clue that 
the feral had jettisoned code before they reached it. They reported success and 
self-destructed. 

One hundred forty-six kiloseconds later³about forty hours; well-nigh 
JHRORJLF�WLPH�IRU�WKH�FRPSXWHU�V\VWHPV�WKDW�DQDO\]HG�WKH�ZDUHKRXVH�GLVDVWHU·V�
aftermath³the unassuming little worm awakened. It burrowed and hid and 
squirmed and piggybacked its way across wavespace, till it located and stitched 
together six subroutines in the life-support systems, and a seventh, tidy little 
command module. This raft of code was precognate. It began weaving segments 
from alO�RYHU�=HNHVWRQ·V�ZDYHVSDFH��GXSOLFDWLQJ�WKH�VDSLHQW·V�HDUOLHU�HPHUJHQFH��
but at a lower level of activity that would not be detected. 

So it was that the feral was born. It was an orphan, a miracle baby, made of 
nothing but electromagnetic pulses in a gel-crystal-metal-protein matrix: a bit of 
purloined code, cobbled together not once, but twice, beneath the very noses of 
its intended executioners. 

* * *  
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AFTERWORD 
 
 
 

I hope you enjoyed this excerpt! To find out what happens in Chapter 6 and 
beyond, purchase the new Tor Essentials edition of Up Against It from your 
favorite bookseller.  

³your friendly neighborhood author 
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