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TUE TRnnsuumnn
SpneE LinE

This book is the first in a line of world­
books and adventures that will develop the
Transhuman Space setting. It provides an
introduction and overview of lile setting,
guidelines for creating characters, and
rules for equipment and spacecraft. Sup.
porting this core book are a series of world
books focusing on different parts of the
solar system, including Transhuman
Spau: In the Well (Mars, Venus. and Mer­
cury), High Fronder (Luna, Earth orbit,

and the Lagrange colonies), Fifth Wave
(Eanh), and Dup Beyond (!.he aster­
oid bell and outer solar system). Also
available is lIle first Transhuman
Spau advennu-e. OrbiJaJ Decay.

Additional Material
The GURPS Basic Set and

GURPS Compendium 1 are help­
ful, but not required to use this
worldbook. OMs will also find
GURPS BiD-Tech a~urceofuse­
ful rules and ideas. Some (but
by no means all) of the fiction­
al vignettes in Bio-Tuh take
place in the Transhuman
Space world; a few offer a
glimpse of its future. GURPS
Compendium 11, Ultra-Tech 2,
and GURPS Vehicles, Second Edilion
also have rules and gadgets that may

be helpful to OMs. but neither they nor
Bio-Tech are required.

On the Web, see www.sjgames.coml
transhumanJ for more information on the
whole Transhuman Space line.

flBOUT TUE flUTUOR
David L. Pulver is the creator and line

editor of the Transhuman Spau series. A
writer. editor, and game designer, he was
born in Canada, and lived in England and
New Zealand. David is the author or co­
author of over 40 books. including
GURPS Bio-Tech, GURPS Vehicles,
GURPS Technonwncer, BESM, Second
Edition, and Big Robots, Cool Starships.
His interests include science fiction.
anime, and history.

fl80UT GURPS
Steve Jackson Games is committed to fuJi support of the

GURPS system. Our address is SJ Games, Box 18957, Austin, TX
78760. Please include a self-addressed, stamped envelope (SASE)
any time you write us! Resources include:
. Pyramid (www.sjgames.com/pynunJdJ).Ouronlinemagazine
mcludes new GURPS roles and articles. It also covers Du~eDm
and Dragons, Tra~'elhr, World ofDarkness, CalI of Cthulhu, and
many more tOp games - and other Steve Jackson Games releases
like In Nomitu, IUuminati, Car "an, Toon, Ogre Miniotuns, and
more. Pyramid subscribers also have access to playtest files online!

New suppkmenls and adventura. GURPS continues (Q grow,
~d w.e·U be happy to let you know what's new. A current catalog
15 available for an SASE. Or check out our website (below).

Errala. Everyone makes mistakes, including us - but we do our
best to fix our errors. Up-to-date errata sbeelS for all GURPS
releases. including this book. are available from 51 Games' be sure
to include an SASE. Or download them from the Web - ~ below.

Gornu input. We value your comments, for new products as
well as updated printings of existing titles!

Internet. Visit us on the World Wide Web at
www.sjgames.com for an online catalog, errata, updates, Q&A,
and much more. GURPS has its own Usenet group, too:
rec.games.frp.gurps.

GURPSnet. This e-mail list hosts much of the online dis·
cussion of GURPS. To join, e-mail majordomo@io.com
with "subscribe GURPSnet-L" in the body, or point your
web browser to gurpsnet.sjgames.com.

The Transhuman Space web page can be found at
www.sjgames.comltTanshumani.

Get GURPS Free!
This book includes core roleplaying rules. It was designed for

use wiltt the GURPS Basic Set . .. but you can also use it with
GURPS Lile, the condensed version of the core GURPS rules
found on pp. 207-238. We also offer GURPS Liu for free on ou;
website! Just go to www.sjgames.comlgurpslUteito download the
PDF version. Or, when you order anything from our website, you
can request a free GURPS LiU with your order.

Page References
Rules and statistics in this book are specificallyfor the GORPS

BasiJ: Set, Third Edition. Any page reference that bepns with a B
refers to the GURPS Basic Sd - e.g.• p. B I02 means p. 102 of the
GURPS Basic Set, Third Edilian. Page references that begin with
CI indicate GURPS C6mpendium I. Other references are BIO for
GURPS Bio-Tech, CD for GURPS Compendium II. and VE for
GURPS Vehicles, Second Edition.

For a fuJI list of abbreviations, see p. CI 181 or the updated web
list at www.sjgames.comlgurpslabbrevs.btml.





On NO\1ember 2, 2099, an informer ledAletheia
SUllion police to Bobby K1'C1\I'Chenko, a freehau/.er
captain suspected oftrafficking in conJraband bioroids. A
sting rrsulted in Kravc~nko's arrest and t~ freeing of
six Tumyi-model pleasurr bioroidsjrom t~ USV Pride of
Newcastle. However, magnetic rrsononce imaging
m;ealed Kravchenko was a victim, not a perpetraJor. The
real criminol was a puppeteer infomorph implant
installed in KravchenkD's brain. Now charged with mur­
der; it was identified as the digital ghost of Nikki Siu
ZIulng, a fomler helium pirate. Edited into cooperation,
Zhang admitted to buying tile bioroids from Morrigon's
Rode. an independent gas station toot, shL believed, dou­
bled as an outpost oft~ notorious Martian TrirJds.

Hir Majesty's GtJverrunenJ equaJed bioroUJ trojJick..
ing with slavery, especially now toot Hawking Industries
was facing heavy competition from its rivals' bioroid
labor. The stationmaster rrq~sted thai the Royal Navy
Space Service deliver a ckar message that such activities
would not be tolerated in the Main Belt. Their chosen
messenger was Captain Penelope Ironside's Task Foree
Whisky, consisting of the spoce-dominance vehicle HMS
Resolution carrying a troop of Royal Marine Convnan­
dos in Centurion balliesuits.

An 20-luJur fusion bum and three weeks later; HMS
Resolution entered orbit around ~orrigon's Rock, only
to COf11It under lLlser firr from automated defenses. Reso­
lution's particle, beam quickly supprused tllem, but as
soon as the Royal Marines stormed the airlocks, i/ was
clmr they hod JcicUd~r a hornLt's llest!

Fiercely engaged by dense swarms ofblaclc-marUt
lVespe and Blu/Muzak microbors, thefirst assaub section
dissolved moments after taking the doc/c.s. The second and
third sections pe1letrated the station's inner corridon, but
came under withering firr from Felicill-series combat
,bioroids. After overr:oming this resistance, the Royal
Marines reached the asteroid's living and work quarters,
only to find something slweking ...

This was no smuggler's drop station - it was a nest,
afuU·scale, birth factory. The interior was filled with gene
sequencers and biogenesis tanks. They held skektal, half­
armed, and fully adult bioroids, the laffer already
inurlenM in virtuality training simulations. Some werr
ple,asurr models, minds and bodies warped to satisfy
. tastes offarhlJulers and \-·acwork.ers. Others werr
combat bioroids, pirated from decades-old Biotech
Euphrates designs.

The crew boss nt/ming the station killed himself
rather than surrender. He was too fate. Resoilltion's sur­
geon acted quickly; the busll robot salvaged enough ofthe
boss's nellrons to create a mind emulation. The uploaded
memories confinned this was a Martian Triad operation,
set up by yet another cross-sex clone ofthe wtorious Dr.
Mara Omokage. The combaJ bioroids wen' destitu!d for
sale to the Europa Defense Front, living weapons
inJended to wage their bloodyproxy-"'Qr against 1M

Green Duncanite pantropists for control 0

Europa's destiny. He also revealed even mon' dis­
tluting intel/igeru:e: Morrigan's Rock: war just one ofa
doz.en asteroid bio-factories in existence, their exact loca­
tions.blown only to the Martian Triad's senior eati.rrs.

In her cabin aboard ResolutiDn, Qiptain Penny
Ironside n'M the interrogation transcript and raised
one eyebrow. The Martian Trituls . .. combat bioroids
. . . and a Europa connection. This mess had
"Agency" written all over it. It was time she had a
word with America's SlA.

In the last decade of the 21st century, humanity
faced two of its greatest cbaJJenges. TIle fUSl was lhe
transformation from a single, evolved species to a
multitude of artificial races. The second was (be set­
tlement of the vasl reaches of lbe solar sySlem. Away
from the prying eyes of Earth. space-going transna­
tiooals developed lecbnologies that govemmenlS
feared to investigate but could nol ignore, while bizarre
posthuman cultures bloomed like exolic flowers. It was a
time of wealth and advemure, of transformation and ter­
ror. It was the age of Transllllman Space.

The TranshumlJI1 Space timeline poswlates 00

cataclysms lbal cause the fall of civilization. It painlS an
optimistic picture of the future: the mass of humanity
shares in the fruilS of progress, while technological
advances have neilher choked in regulations nor
devoured lheir creators. Resources are nOl running cul,
and fewer people spend lheir lives suffering the privations
of sickness or hunger than in the 20lh century. Through
Slrenuous effort. cancer and AIDS were defeated, the
nuclear doomsday clock bas been stopped, and even the

ozone layer is starting to recover.



TlmELlnE: To 2020
Up to 2010: China embarks on a manned

space program. putting several yuhallgyuan
("space navigators") into orbit and on lhe moon.
The first human clone is born. The United States
commits to a Mars mission.

201 J: Sales of new wearable computers
(using a visor display and belt computer) exceed
those of desktop or notebook systems. 1be Ter­
restrial Planet Finder (fPF) space infrared inter­
ferometer begin scanning SlarS within 50 light
years.

20/2: North and South Korea set date for
reunification.

20/3: TPF discovers an Earth-like planet
orbiting the G5 yellow dwarf star 61 Virginis,
27.8 light years away. It is named ·Vrrginia."
Later, more advanced sensors locate orner habit­
able worlds around fanber stars.

2014: U.S. space development firm Colum­
bia Aerospace begins operating a reliable laser­
launch service for commercial microsateUites.

2015: Russia joins manned Mars program.
Antibiotic-resistant pneumonia pandemic kills 7
mil1ion worldwide. Revised Outer Space Treaty
is drafted, making it easier for corporations or
states to lay claim to extraterresb'ial resources.

Still,lhe world0f2100 is no utopia. Far too many of
Earth's species became extinct before people thought to
preserve their genes against a more enlightened future.
Global warming is a constant battle, not from green­
house gases, but from thennal emissions produced by
cheap fusion power. Access to space has opened up new
resources and opportunities. but created conflicts over
who will use them, and for what. Wearable or implanted
computers. augmented reality, virtual telepresence, and
artificial intelligence have given everyone their own set
of personal aides or companions, banishing "twen-cen"
concepts like "office" and "school." Loneliness is rare.
Rarer still is privacy, on a crowded Earth where every
glance from a passer·by means being scanned by digital
video and profiled by inquisitive data·mining software.

If anything, the gap between rich and poor has
become greater. A wealthy person does not just have a
better education - he may have better genes as well. A
poorer person may have a wearable "virtual interface"
comp, but ifhe can't get work because his parents could­
n't afford to tweak his genes for the aptitudes others
have, be's still out of luck. With more and more jobs
going to anificial inteUigenccs, the competition for

2016: South African conglomerate Ilhernba
Biotechnologies disuibules a cheap broad-spec­
trum AIDS vaccine in Africa. China and Taiwan
negotiate date for peaceful reunification. China
announces its own Mars program.

20/7: The brown dwarf Xiang--63 is discov­
ered. Parallax measurement reveals it is quite
close to Sol, less than a light-year away.

2018: The Long March VI rocket lofts
China's first space lab module into orbit. Euro-­
pean Union increases fusion power budget.
Biotech Euphrates is founded, with a then-radical
commitment to human gengineering.

2019: The commercial Aristaeus mission
lands several thousand tiny robots on Mars, for
both science and teletourism. A separatist party
fonns in western Canada, believing their destiny
lies with Asia-Pacific.

2020: Most cars use hybrid gas~lectric or
fuel ceU engines. The genetic testing of unborn
children and use of genetic engineering to "gene­
fix" monogenetic hereditary defects is common
in affluent nations. China lands robots on Mars
and Phobos. United States and Russia establish a
service station facility at the Earth-Luna LA
poinL

work can be fierce, especially as medical longevity has
made "retirement" and "pensions" things of the pasL
Many countries have shortened work weeks and added
social assistance programs that seem extravagant by
2Oth-<:entury standards, not in the name of charity but
social stability.

In the advanced Fifth Wave nations, the older gener­
ation spends much of their income on investments and
health care. For the well-off, "break~ven" has been
achieved: thanks to ever-advancing biotechnology, every
year a person lives, his life expectancy is increased by an
equivalent amounL There are millions of people a centu·
ry old - or more - and still active and healthy. Many
nations are dominated by an upper stratum of conserva·
tive, potentially immortal plutocrats. The good news?
More corporations and governments now plan for the
long term, rather than the next quaner or the next elec­
tion. The bad? Waiting for the "old guard" to retire or die
out is no longer an option, in politics, business, or aca­
demia As a result, even moderate activists and reform­
ers often resort to extreme measures, and radical social

movements are making new strides.



TlmELInE: 2021·2030
2021: Columbia Aerospace opens an equatorial

launch facility in Quito, Ecuador; by 2100, it will be
Earth's busiest Spacep:1I1. Transgenic glow-in·the­
dark pets become a fad in Japan.

2022: European and Japanese space agencies
use roOOt "cybersbells" to build a distributed-array
obsen'3tory at Tsiolkovs.ky crater on Luna's farside.
Provision is made for a small manned base. Main­
land China and Taiwan are reunited.

2023: 1issue engineers grow functional hwnan
heartl< for uansplanL Every organ in the body (except
the brain) is now replaceable. In reaction 10 peaceful
Chinese and Korean reunifications, the United
States begins reducing its military presence in Asia.

2024: The U.S.-Russian HoIUS J manned Mars
mission is launched. Sergey Zarubayev becomes
dictator of Kazakstan. Thanks to advanced medical
technology, be will relain his death-grip on Ufe and
power for the rest of the centwy.

2025: China's Choosheng manned Mars mis­
sion is launched, even as the U.S.-Russian Homs I
mission ends in uagedy.

2026: Chaoshmg spacecraft arrives, and Wen­
Xuan Liang is the first human to set fOOl on Mars.

2027: Colwnbia Aerospace and Nanodynamics
begin construction of orbital industrial park. Bel­
gium is the first of several European nations to dis­
sociate into smaller self-governing region within
the European Union.

2028: Multiple follow-up expeditions begin
aniving on Mars. Fll'St baby born in Eanh orbit

2029: Industrial combines Vosper-Babbage and
Tenzan Heavy Industries finance a series of manned
and unmanned missions to near-Earth asteroids.

2030: Argentine oil driWng near Antarctica
sparks new conflict with United Kingdom. Japan
and Korea sign mutual-defense lTea1y.

could nol merely poison or devastate our planel, but utter­
ly destroy it

Yet things have changed. A furure that might have
been a zero-sum game on Earth has suddenly become
infinite. For the first time in over a cenrury, there is a wild
new frontier. a place to rediscover a pioneer spiril, con­
front the challenge of alien environments, and build new
lives, new societies, and new realities.

That's the hyper-developed world. In less fortunate
regions, only a tiny elite can afford longevity Or genetic
enhancement. and computer implants and infomorphs do
not enhance the citizens - they monitor and control them.
That's if you're lucky enough 10 live in a well-organized
tyranny. There are regions where the Fowth and FLfth
Waves did not float civilization, but drowned it: these
shards of broken dreams can resemble the worst cyber­
punk: nightmare, polluted by the detritus of runaway nan­
otechnology and genetic engineering. AIDS ' ·~~iIi~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~""
may no longer stalk Africa, thanks to Ithem-
ba's bioengineers, but that is scant comfort
to naoo-plague victims in Central Asia or
brainbug addicts in Istanbul. Sao Paulo or
East LA.

Discrimination by sex or skin color
is a fOOblOle in the history books, or so
people Like to believe, but speciesism
and enslavement of sapient constructs is

alive and well. Nor is the world at peace.
Conventional warfare fought with robot
tanks. microbot swarms. orbital kinetic kill
clusters, and old-fashioned rifles left a mil­
lion dead between 2080 and 2100. Predal~
ry infomorphs - orphaned military weapons
from the Pacific War (p. 22) - hide in the
dark comers of the global dalasphere. The
discovery of primordial black holes has
raised a specter of tenible new weapons that





Tlmfllnf: 2041-2050
204J: The Ares Conspiracy is discovered.

Faced with arrest or worse, its members and sym·
patltizers steal a NASA deep space vessel dock.ed
at Pbobos, and nee to the asteroid bell The city of
Mootreal secedes from Quc!bec and becomes a free
city.

2042: Ares Conspirncy ewes settle on lbe
asteroid Ceres, occupying the abandoned
Tenzan Heavy Industries mining base,
which they rename Silas Duncan StatiOD.
Nanodynamics manufactures military
microbot swarms for the U.S. Army.
VeldtKorp, a division of Il.hemba Biotechnologies,
pioneers tissue-engineered "biomod organs" to pro­
vide transplantees with enhanced performance.

2043: Anglo-American expedition reaches
Mercury; Elizabeth Daintilh is the first human to
set fOOl on it. Ares Conspiracy exiles on Ceres are
joined by additional Martian sympaLbizers,
swelling their population.

2044: Corporations Biotech Euphrates, Xiao
Chu, and newcomer Colonial Genetics begin bio­
engineering plants and animals for a "new Man."
System Technologies AG takes the lead mining
He-3 from the Lunar regolith to support lhe grow·
log number of D-He-3 fusion plants on Earth.

2045: Regular shipments of Lunar He-3 begin
reaching Earth. European Union places outpost on
Mercury, to explore mining and solar power gener·
ation. First "universal" 3D printer appears.

T"E COlOmZRTlOn
Of SPReE

"We choose to go to the moon in this decade
and do the other things, not because th~ are easy but
because th~ are hard, because that goal will serve to
organize and measure the best of our energies
and skills. because that challenge is one that we
are wiJ/ing to accept, one we are unwjJJing to
postpone, and one which we intend to win ... This
is in some measure an aCI offaith and vision, for we
do nOI know what benefits await us . . . BUI space
is there, and we are going to climb it."

- John F. Kennedy, Rice University, 1962

2046: Religious leader Ali a1·Rashid enters
into an alliance with the Saudi monarchy, laying
the ground for the Islamic Caliphate. First baby
born in the asteroid belt (on Ceres). Reliable med·
ical nanomachines are introduced.

2047: Nanodynamics markets the fIrst virtual
interface computer brain implants. Gellemod

insect farmers and bioweapons are developed
by lthemba Biotechnologies and VeldtKorp as
low..cost alternatives to microbot swanns.

2048: Violence erupts on Mars between
pnr and anti-terraforming partisans after China

and the United States decide to halt efforts to
reverse the Ares Plague. Anglo-German expedition
reaches Venus. The Duncanite exiles begin a pnr
gram to alter their descendants for long-term sur­
vival in microgravity.

2049: The centelUlial of the People's Republic
of China is celebrated on Earth and Mars. Moder·
ate Arab states led by Saudi Arabia establish the
Islamic Caliphate. A multinational science mission
lands on Jupiter's moon Europa. Ice-penetrating
"cryobots" explore the subsunace ocean and dis­
cover primitive life.

2050: Biotech Euphrates markers standardized
genetic upgrade gene sequences that enable par­
ents to create children with guaranteed improve­
ments in longevity, appearance, heaJth, and mental
stability.

"We slipped and fell, and almost lost our nerve.
Then we got up, and did the other things."

- Luu Sharon, professor ofEarth history,
University ofMars, 2100

The early 21st c:entuty saw an explosion of popu­
lar interest in space travel and colonization, thanks to
advances in robotics technology. Missions to Mars, the
moon, and the asteroids began to carry hundreds or
thousands of tiny minirobots. Possessing one-way
and ~way telepresence capabilities., they allowed
paying customers - teletourists - to actually walk,
crawl, hop, or drive across the surfaces of extrater­
restrial worlds. Far from quenching a desire for a
manned presence in space, interplanetary teletourism
fanned its fires. Mars, the asteroid belt, and the deep
beyond were no longer an impossible dream. They

had become real: places not merely to explore,
but to live.



1be first American manned Mars nusslon was
launched in 2024, preceded by unmanned supply rockets
and robotic base-building. It ended in disaster in 2025. A
software glitch caused a landing craft to coWde with the
main mission vehicle, the nuclear-powered Horus /.
resulting in three deaths. 1be surviving astronauts were
forced to take a long flight home. NASA's Mars program
was crippled - but the Americans were 001 the only play­
er in the game.

The People's Republic of China developed an
increasingly active manned space program in the early

21st century. In the 20105, China acquired a large
chunk of the commercial heavy sateWte launch
market, as the last shards of Russian space indus­
try coUapsed. Their Mars program was to be the

social glue that joined many Chinas into one, in the

wake of the reunification with Taiwan and unrest in
the far western provinces. It would not. immediately,

pay for itself, but would build lO a sustainable level, with
the hope of eventual economic benefit from such activi­
ties as mining deuterium and sale of real estate. Spinoffs
from the effort were thought to give China the capabiliry
to match American aerospace power, sbould the western
giant interfere with China's growing hegemony in the
Pacific. Beijing's professed goal was a self-sustaining
Mars settlement by 2049, the 10Clth annivrnary of the
Revolution.

Taking a leaf from early American "Mars Direct"
concepts, China fired off a series of Long March VI
heavy-lift boosters from Earth, throwing equipment,
hydrogen fuel, water processors, and small groups of
taikonauts onto the red planet. The first launch was
the ChoQs1Jeng ("Pilgrimage") mission, which reached
Mars in 2026. Over the next 10 years, China launched

TlmELInE: 2051·2060
205/: Red Sword anti-government insurgency

begins in Peru. Vosper-Babbage builds SoIaris. the
first fusion drive spacecraft. The rust of many giant
arcologies is constructed in South China

2052: Concerned by the threat thal Peruvian
instabiliry poses to the space: launch facilities at
Quito, the United Statesjoins Chile and Brazil in~
viding military aid to the Peruvian government
European Mercury base begins export of heavy met­
als. Nanodynamics develops sensory-link brain
implants and software that allow one person to share
another's senses, swface thoughts, and even dreams.
"Slinky" experiences become a new mass media.

2053: U.S. ground troops are committed to the
escalating Andes War in Peru. Civil war in Iran sees
return of a secular state. Duncanites begin rapidly
expanding their population using exowombs.

2054: Treaty of Jerusalem settles most outstand­
ing dispures between .l.srael and its neighbors. In the
Andes War, the U.S. use of orbital weapons and
teletroopers to fight "'by remote control" (while Peru­
vians on bolh sides die) shakes the morale of guerril­
las and government forces.

2055: Peruvian government forces coUapse. Red
Sword insurgents take Lima as U.S. wilhdraws. The
European Union builds Research Station Aphrodite
on Venus; il is soon nicknamed "the HeU Hole."

1056: The Genetic Regulatory Agency is estab­
lished in the European Union to police abuses of
human HuGE technology. An infosocialist pany is
formed in Thailand. inspired by the theories of Kyle

Porters. Russia faces a separatist movement in
Siberia, the stlI1 of a string of nasly, low-intensity
insurgencies around its periphery thai. consume its
anention over the oeJI:t decade.

2057: F"" fusion.<Jrive spacecraf\ begin cany.
ing colonists to Mars. The "second age ofsail" comes
to an end. Xiao O1u aDd Biotech Euphrales design
the f"" Mms-adap<ed par1lhumaDS. 2057 is the
"International Astrophysical Year." Centre de
Recherche ASlroBj%gique d'Europa (CRABE)
research base is established on Europa. United Slares

I Astrographical Survey (USAGS) is fanned and takes
over NASA's responsibility for planetary explo­
ralion. First baby born on Mercury.

2058: Zarubayev regime intervenes in ongoing
Russian conflict, providing support for Russia. The
first successful microgravity·adapted Duncanite
parahumans are born. nicknamed Tennin (heavenly
people).

2059: Dr. Arifa Ali develops a Grand Unified
Theory that sua:essfulJy reconciles gravil)' and quan­
tum mechanics. auna builds the Taito SWion space­
port in Earth orbit

2060: Fusion power fuelled by Lunar He-3 now
provides Sill of all Earth's energy needs and balf of
offwortd enagy requirements. As part of the renewed
temlforming program. teams of Manian and (later)
Duncanite space workers go to the distant Kuiper
Belt These "comet herders" begin installing fusion
engines on icy Kuiper Belt objects and directing
them loward Mars.



TlmELInE: 2061·2070
206/: hFauxflesh," vat-grown meal, goes on

sale. after a decade-long battle with safety regulalOrs
and lbe ranching industry. Similar products are artifi·
cial hides, hom, and fur and val-grown wood and
pulp. Dr. Raymond Garcia founds the Christian
hyperevolutionisl movement

2062: lnfosocialists win election in Thailand. the
first of several info- or nanosocialist parties to
achieve power in lhe 20605 and 20708. Transhuman­
iSI movement pioneers "acceleraLed learning" tech­
niques based on virtual realiry immersion,
memory-enhancing drugs. and brain implants.

20t53: Vosper-Babbage establishes Alelheia Sta­
tion asteroid base in lhe Main Belt. Nanodynamics
begins development of cellular regeneration technol­
ogy. Microbot toothpaste introduced

2064: Neglected by the Moscow government.
Russia's small MaB colony declares unilateral inde­
pendence, the first Earth colony to do so. The first
baby is born on Venus. USAGS sends a manned mis­
sion to Sarum's moon litan. Weahhy Christian
byperevolutioniSlS purchase a second-hand space sta·
tion in Lagrange 5 and found Sevenlh Heaven, one of
the ftrSl. 'junk jungle" 1..5 habitats.

2065: Duncanites fracture into two factions:
Green Duncaniles, who remain cenlered in me main
belt, and CJe,lle Avalar Klusterkorp 10

market Tetmin biolechnology 10

finance future panlrOpy projects, and
so-called Red Duncaniles, who leave
Silas Duncan Station and seltle in !he
Greek Trojans near Jupiter, with their
main homes at Diomedes (Liang
Mounlain) and Agamemnon (Free-
haven).

2066: LOGOS, !he first sapient
AI, is created. Valles Marineris on
Mars is flooded. Chinese cybersbells
explore Pluto.

dozens of rockets carrying pe0­

ple and supplies to Mars. The
''China Express" also transpon­

ed paying passengers from other
nations. Nor was China alone: me

United States got its act logether, and
their Thwll1er Bird nuclear-powered mis­
sion arrived safely in 2007, supponed by
many follow-up missions.

As the human presence on Mars grew,
national missions were followed by corpo-

2067: Qrinese cybershell mission continues to
explore Pluto. Biotech Euphrates' offwortd division
creale me firsl bioroids. They are living beings fune·
tionaUy similar to humans. but assembled using tis­
sue engineering and ''biogenesis'' nanolechnology,
and educated using accelerated learning rechniques.
Some are ''biosbells'' with decereberare brains hous­
ing puppet implants, while others are designed with
intelligence up to or exceeding that of a human.

2068: On Luna. ShackJeton Station becomes a
free city. Nanostasis, a form of suspended animation,
is developed by Xino Chu researchers. Post/lilli/ali
Consumer Review begins publicalion. Zarubayev
earns nickna.me "Stalinaskha" due to his bionic
implanLS and ruthless suppression of dissenl

2069: Lunar business inleresLS complele
lslandia, !he first lrue O'Neill colony, located at LA.
Australia and Indonesia rattle sabers over the auton­
omy of ex-Indonesian microstales. SpaTek builds a
resort on Luna Biotech Euphrales markeLS biogene­
sis nanotechnology and customized bioroid designs
to orbital corporations who want 10 create a "made 10

order" workforce on sile.
2070: U.S. President Crystal Lee Robinson

announces the NAGHI project to settle TItan and
mine helium-3 from the atmosphere of Saturn. Nan·

odynamics begins market·
ing cheap ceUular repair
nanosymbionts to spacers
as an anti-radiation treat­
ment. Xiao Chu creates
bioroids optimized for
Mars colonizalion. The
nomadjc, nanarchist
Gypsy Angels Collective
begins to coalesce from a
loose coalition of Duncan­
ire freehauler and comel­
herder families.

rate enterprise. In partne:rship
with Japan's Tenzan Heavy
Industries, China Aerospace
established a number of Mars·
Earth cyclers, spacecraft in per­
manent orbiLS tbat lraveled
berween near-Earth and near·
Mars space. These began carry·
ing as many as a hundred
visitors per trip - colonists, here

to slay.



TlmELInE: 2071·2080
207/: System Technologies AG establishes

Exogenesis research station on the asteroid Vesla in
the Main Belt. U.S. Asrrographical Survey sends
probe to Neptune's moon Triton in consort with
commercial teletourism company.

2072: GenTech Pacifica. an Ausb'alian-based
transnational, begins lhe constructioo of the fitSt
large aquatic habitat. Elondra. GenTecb makes
extensive use of uplifted sea life and parahumans.
Humans arrive at Huygens Station, establishing first
permanent settlement on lilan.

2073: Xiao Chu and
odler Chinese biOiecb
rums complain that unli­
censed clones of their
phann animals are being
pirated by Indonesian and
Thai companies, and
demand aClion. China
threatens sanctions. U.S.
Army induclS ilS first
bioroid soldiers. First
"cyberoemocracy" (p. 89)
system enacted. in
Switzerland.

2074: Indonesia,
Peru, Thailand, and
Vietnam establish the
Tmnspacific Socialist

Alliance (TSA) and
release statement of prin­
ciples. Reference to open
access to nanotechnology
leads to them being
dubbed "nanosocialist"
by the media. The Blue
Shadow preservationist
group founded, dedicated
to fighting the "biocyber·
netic enslavement" of sea
Ufe. lndia's Mawari Digital media conglomerate is
created. Russia establishes mining colony on Mer·
cury.

2075: Ziusudra-series "ideal parahuman"
genetic sequence becomes the first transgenic
design to achieve widespread popularity on Earth.
Chinese police begin investigation of Triad crime
syndicate operations on Mars. Consumption of vat­
grown fauxflesh exceeds that of "narural" meat in
Europe, and approaches it in many other developed
nations.

2076: TItan Consortium begins building Cassi­
ni Station and Huygens Base. Exogenesis researcher
Gilbert Stokes is the first human to have his mind
emulated, or "uploaded," in software. Founding of
the TSA's secret Bioweapons Directorate, which
investigates nanDvirus weaponry. Term "infomorph"
becomes popular, referring to any digital mind, AI,
or emubtion.

2On: China. the European Union, the Pacific
Rim Alliance, and the United States aU impose lim­
ited trade sanctions against the TSA. Most other

nations follow suit within two
years. in Europe, the transgenic
calfEnnintrude is a spokesperson
for the growing movement
demanding an end to the raising
of animals for food. Construction
of the space elevator begins on
Mars.

2078: The sapient artificial
intelligence LOOOS publishes its
revolutionary study of memetic
theory, The Propagation of
HWMn Ideas. Conclusive evi­
dence of long-extinct microor·
ganisms is found near Hellas on
Mars. This leads to renewed
recriminations against the Cbi­
nese-Ied terraforrning process,
which many Preservationists
claim may have destroyed the last
remnants of any aclUallife.

2079: Space carrier Mars
Interplanetary starts replacing
human crews with bioroids, ignit­
ing a lengthy labor dispute. Pan­
Sapients Rights activists arrested
in Los Angeles for attempting to
"Liberate" a sapient Al.

2080: Transhumanist Kazuhiro
Nishimori is the first healthy buman to undergo
destructive uploading. Antimatter pnxluction begins
on Mercury. The Aegis Project begins: an attempt to
repair Earth's ozone layer. Avatar K1usterkorp sells
Tennin genetic sequences to Xiao Cbu and Tenzan
Heavy lndustries. European Union investigation into
troubled Das Luftschloss LA factory complex
uncovers mistreatment of bioroid spaceworkers.
Genefixed people now represent a majority of
Eanh's II billion people.



TlmEunE: 2081·2090
2081: The first Titan Consortium He-3 tankers

reach their Lagrange 4 collection poinL European
Union passes laws that will phase out the raising of
meat animals in favor of fauxflesh. The ghost of
Kazuhiro Nishimori is first postbuman to visit Triton,
his consciousness transmitted via laser communica­
tor 10 a cybersbeU there. Green Duncanites slXJllSClred
by Avatar Klusterkorp begin secreLly seeding
Europa's oceans with altered life forms.

2082: The National Alliance. an anti-nanosocialisl
coalition, seizes power in India. Islamic Caliphate
extends civil rights to sapient At Telepresence Expe.
rience Network (p. 95) is founded. First human born
on Titan. Unusual Kuiper Bell Objcct 112434 Shez­
beth is discovered. European Parliamem's Repon of
the Temporary Committee on the Situation ofBiolog·
ical Androids condemns the bioroid industry. BiOlech
Euphrates and Xiao Chu dispute the findings, but hah
production ofcontroversial models and add new reg­
ulations.

2083: China demands that the TSA allow
inspection of nanoweapons facilities. Incidents
occur between TSA submarines and Chinese
arsenal ships. PLA troops exercise near the VaeI­
namese border. The United States embargoes
He-3 shipments 10 China and the TSA. Martian
Space EJev3lOr is completed.

2084: Near Sanun. Gypsy Angels Collective
migrant workers ocx::upy U.S. Astrophysical Sur­
vey base at Hyperion,lhen intercept an American
He-3 shipment to sell to Rust China. China

launches a surprise altack against Thai
Bioweapons Directorate facilities and satellites. The
other TSA nations honor mutual-defense treaty obli­
gations, and the Pacific War begins, as TSA forces
fight back in space and fire cruise missiles against
Chinese portS and naval vessels. In deep space. TSA
vessels launch multiple autonomous kill vehicles
(AKVs) at Chinese targets. China destroys most of
the TSA's orbital and surface space facilities, includ­
ing their solar power satellites.

2085: A construction accident at Shackleton Sta­
tion on Luna kills hundreds and forces !be city's
evacuation. Fierce fighting rages on the Chine..<;e.

Vietnamese border, but a royalist coup topples Thai­
land's hard-line nanosocialist government, and the
TSA agrees to a European Union-mediated peace.
Some Bioweapons Directorate personnel flee Earth.
U.S. task force evicts "helium pirates" from Hyperi­
on and establishes bases on Titan and Rhea.

2086: United States ends the He-3 embargo.
Exogenesis places a robot factory on 10. lcanigua
becomes a nanosocialisl nation. The ghost of Exoge­
nesis engineer Susie Xu is the first posthuman to
enter Jupiter, her body the cybersbeU probe Not in
Kansas.

2087: Remaining TSA powers, now led by
Indonesia., meet in Lima., Peru, and renew their
"peaceful commitment to nanosocialjsm and the
ideals of Kyle Porters." Solar Express space couri­
er service founded. Martian Triads begin manufac­
ture of pleasure bioroids. First "xox cult" appears,
in which followers are monitored and advised by a
low-res mind emulation ("shadow") of its leader.

2088: The first cellular rejuvenation
treatments are successful, using radical nano­
surgery to restore the aged to vigorous health. The
fastliner Empress ofHelium is destroyed by rogue
AKVs left orphaned by the Pacific War. It is the
first of several victims. Red Duncanites at Liang
Mountain install old-style deuterium-lithium­
tritium fusion reactors to avoid dependency on
imported He-3.

2089: A "crime war" between rival Triad
factions on Mars secures the independence of the
Manian Triads from Earth-based crime lords.
Biotech Euphrates is contracted to grow a new
Luna City using nanotechnology. Islandia space
colony bans the ownership or indenture ofbioroids.

2090: Nanodynamics establishes an ice-min­
ing base on Jupiter's moon Callisto. Coup attempt
against Zarubayev regime leads to a ruthless purge
(''the Silence"). Many massacres are carried out by
bioroid soldiers.





CURREnT EuEnTs: 2099·2100
lalll/ary 2099: Eugenics Liberation Front ter­

rorists threaten to unleash Lucifer Plague nanovirus
in Istanbul, causing mass panic. Anti-Zarubayev
revoh in Kazaksran is crushed by bioroid and cyber­
shell troopS.

Febnlory: Xiao Chu builds Jiangli base on
Titan. European Union authorities determine lhat
many bioroid factories in L5 have moved to the
Main Belt After a month of heavy
fighting, Kazakstan rebels retreat to
sanctuaries in neighboring Uzbek·
islan. but continue to launch guerrilla
raids.

March: Genetic Regulatory
Agency investigation links bioroid
uafficking to Manian Triad-<::OIUroUed
gas Slations in the asteroid bell Royal
Navy Space Service sends a squadron
10 the bell to suppress the activity.

April: Xiao Om officials accuse
the U.s. military of planting microbot
spies in Jiangli. and harassing them
with low-level reconnaissance flights.

May: Zarubayev regime in
Kazakstan launches assault on rebel
sanctuaries in Uzbekistan, seizing
conlrOl of a transborder "security
zone," Rumors emerge that some gov­
ernment anti-guerrilla units are "spe­
cial forces" composed of fonner
rebels now controlled by puppet
implants.

JUlie: The utility space vehicle
Charle\'Oix is destroyed in the Greek
Trojans, apparently by another
orphaned AKV from the Pacific War.

Jll/y: System Technologies AG
sells Exogenesis to Nanodynamics for
$16.7 billion.

August: A propeny rights dispute
between Nanodynamics management
and fonner Exogenesis employees and
infomorphs results in a tense standoff at
Exogenesis Station on Vesla.

September: Slinky superstar Xu Fang Shan is
kidnapped and xoxed wbile vacationing in Spain.
Black market mind emulations of her are sold
throughout the system.

October: Executive Decisions lnc. mercenaries
under contract to Nanodynamics seize Exogenesis
Station. Several ex-Exogenesis spacecraft senner

into the asteroid belt. Fighting is reported at Exoge­
nesis bases elsewhere in the system.

No\'ember: Royal Navy raids Manian Triad
bioroid factory at Morrigan's Rock. Journalist
Copernicus Jones escapes Europa Defense Force
captivity. His testimony and recorded slinky experi­
ences concerning the "War Under the Ice" are
broadcast on Telepresence Experience Network.

December: Xiao DIU's TItan base minifactures
a garrison of combat cybersbells and bioroids. and
demands USAF reconnaissance flights cease imme­
dialely. lnfomorphs at Vostok Station in Anwetica
repon their humans are showing symptoms of mas­
sive nanovirus infection, then go oflline.

January I, 2100 is the current date of Trans­
human Space.



Mars caught the imagination of China and America,
but it was far from the only concern of the mid-21st cen­
twy. In the 2020. and 2030., the expanding world
demand for energy had almost exhausted the accessible
reserves of peb'Oleum. Oil and natural gas were running
OUl, but in many countries environmental concerns pre­
vented the cooslruCtion of new coal or nuclear fission
plants. The solution proved to be fusioo power, which
bore fruit after decades of development. The first suc­
cessful reactor program was led by a consortium of Ewo­
pean and Japanese business and national inlereSts. The
U.s. government opted oul, preferring to leave it to the
private sector - which balked at the high start-up costs.

"First generation" prototype fusion reactors
fueled by deuterium and tritium (isotopes of
hydrogen) became operational in the 20305. They
were cheap to fuel, with deuterium being refined

al modest expense from sea water, and the rare iso­
tope tritium being "bred" by jacketing the reactor with
lithium. However, much of the D-T reactor's output was
in the form of neutron radiation. Less radiation was pro­
duced than a fission reactor, but D-T reactors proved to be
politically unacceptable, as weD as complex, ex.pensive to
run, and far too heavy for use in space. Nevertheless, they
were a stepping stone 10 a "second generation" reactor.
This used the deuterium-helium-3 reaction, which
required a higher ignition point., and was thus more diffi­
cult to achieve.

The first of these new D-He-3 reactors was built at
Tomakomai (Hokkaido, Japan) and went on line in 2039.
Its energy was released in the form of charged particles,
which could be easily harnessed for power. It was more
compact, safer, and required less maintenance. There
was only one caleh: it had to be fueled not just with deu­
terium but also with the exceedingly rare isotope helium­
3 (He-3), which was available only in minute
quantities on Earth.

Fortunately, He-3 was far more abundant else­
where. The solar wind had been blowing atoms of

He-3 across the system for billions of years. Earth's
atmosphere and magnetic field prevented these particles
from reaching our planet's surface, but on wiess Luna,
eons of exposure had impregnated the moon's regolith
(its "soil") with hundreds of thousands of tons of He-3.
A single pound would allow a second-generation fusion
reactor to produce 74 millinn kilowan-hOUB of clean,
safe energy. This made He-3 worth over a biJJion dollars
a ton - a prospect that meant shipping it down from
Luna was a viable option.

In the 20205 and 20305, the availability of cheap
nanofactured composites had given birth to a new gen­
eration of reusable space launchers. 1bese craft - some
powered by ground-based lastn, other by conventional
rockets - drastically reduced the cost of shipping mass
into orbil, from $10,000 a pound in 2001 to less than
$500 in 2035. As a result., the now-decrepit Internatioo­
al Space Station was joined by a growing cluster nf
manned and robotic space factories and labs. There was
also a small unmanned pennanent moon base, the Tsi­
olkovsky F8lSide Array, a multinatiooal observation
facility established by American, Chinese. Japanese,
Indian, and European space agencies.

While Mars consumed the imaginations (and occa­
sional Hves) of Americans and Chinese, a number of
visionary transnational companies saw that the infra­
structure now existed for corporate development in
translunar space. The money (and in Europe and Japan,
the political wiU) was found. An alliance of aerospace
and fusion power companies arrived on Luna with min­
ing robots and human engineers. They established a pair
of permanent lunar bases and went to work. Thousands
of tons of Lunar regolith had to be ex.cavated and baked
to get even a few pounds of He-3, but the process also
liberated vast quantities of oxygen and smaller amounts
of nitrogen and carbon, useful for agriculture, rocket
fuel, and manufacturing. By the 20505, those nations
and transnationals that had invested in Lunar mining
turned the moon into a self-sustaining venture which
paid immense dividends.

The expertise established to mine Luna paved the
way for further exploitation of space resources. System
Technologies A.G., Tenzan Heavy Industries, Vosper­
Babbage, and other space industrial combines sent
resource-retrieval missions to asteroids in Earth­
crossing orbits. Initial sample-gathering expeditions
were foDowed by more ambitious ventures. Mass driver
propulsion systems changed the orbit of several near­
Earth asteroids and maneuvered them into the Lagrange
4 and 5 points in Earth's neighborhood. They became
the basis for clusters of work stations and habitats that.,
a half-<:entury later, would be home to over a million

people.



Fusion power, fueled by Luna, began to trans­
form the Earth. Its most dramatic resuJt was lhe cheap
energy necessary to sustain existing indusuial growth, to
reclaim areas lost to creeping deserts by making desali­
nation plants economically viable, and to halt the envi­
rorunental degradation produced by me burning of fossil
fuels. A more subtle result of fusion energy was to alter
me balance of power between nations and corporations,
raising up lhose who had chosen to cast their bread on the
infinite waters of space.

THE fiRES COnSPIRnCV
In 2040. there were thousands of people living and

working off Earth: a few hundred on Luna, several hun­
dred more in various orbital and Lagrange-point stations,
and a few dozen lonely souls on long-range asteroid sur­
vey and reuieval missions. The largest population was
on the Red Planet: over 4.000 pi<>netn, more than half
from China.

The first generation of Martians srudied the planel:'s
geology (or ·'areoIogy'l. grew plants in greenhouses,
built underground habitats. tapped aquif~, tesled new
equipment, eslablisbed model industrial parlcs. and enler­
tained 10 billion people with the mid-21st-cenlWy ver­
sion of reality lelevision. They searched diligently for
signs of past or present life. They did not find it ... bm
M~ was a big planet, and some continued to hope.

The majority of lhe new Martians were scientists,
enginee~. and bioteebnicians, but an increasing number
had arrived not merely to srudy M~, but to develop it
The most contentious issue facing Martian colonists and
entrepreneurs (whelher lhey came from Hong Kong,
Taipei, Shanghai, or Houston) was lhe question of ter­
rafonning. Should Mars be transformed into another
Earth? Or would that hopelessly prejudice the continued
(if unsuccessful) search for Martian life and destroy a
unique planetary environment?

The existence of multiple science bases on Ma,rs,
each with different agendas, hampered consensus. Public
opinion in America, China, Japan, and Europe was tom
between those who favored preserving lhe pristine Mart­
ian envirorunent, in the hope of finding life, and lhose
who saw the terrafonning of Mars as opening a new fron­
tier. American space advocates believed the ''threat'' of a
"Red Mars" should spur a crash U.S. program to settle the
planet, and that the only way to do that would be by
promising to terraform the surface. In the middle stood
China's political-economic elite, wilh an interest not so
much in terrafonning as in the transformation of Mars
into a giant induslrial park. As the centennial of the Peo­
ple's Republic loomed, visionary Chinese had begun to
speak: of Mars as ''Rust China" - the new frontier for a
new millennium., one that would eventually eclipse the
thriving industrial cities of the soulh coast.

But in the end, it was not lhe Chinese or Amer­
ican government lhat called lhe shots on Mars, but

the people living lhere. Two visions coUided, and
changed the destiny of mankind.

The Ares Conspiracy was a multinational cabal of
Martian colonists, primarily genetic engineen and plan­
etary scientists, who believed lhat terraforming would
be forever mired in bureaucratic red tape and interna­
tional wrangling. From 2039 to 2041. they planned and
initiated terraforming techniques designed to trigger
polar cap meltdown, including methane-producing bae­
teria, black, sun-absorbing lichen, and concealed robot­
manufactured CFC factories in the wilderness. They bad
hoped to remain anonymous, but their activities proved
impossible to hide. Some hailed them as visionaries.
Others denounced them for an act of "planetary e<»­
cide," referred to the lichen and bacteria as ''the Ares
Plague," and called for their arrest. deportation to Earth,
and worse.

The result was a near-insurrection on Mars. As leD­
sion mounted, a way out was offered by Captain Latisha
Fox, who commanded the NASA deep-space operations
vehicle MichMl Collins. in Mars orbit Fifty-two of the
conspinl.lors chose to leave on the Col/ins rather than face
anesL Captain Fox's defiance of her superior officers,
and her epic flight to the asteroid belt, in which over­
loaded life-support systems nearly led to disaster, is now
a legend. The exiles were able to abscond with a substan­
tial quantity of equipment, including state-of-the-art
indusuial robots and genetic-engineering gear meant for
the Mars colony. They chose as their destination an
unmanned Tenzan Heavy Industries OlItpost localed on
lhe asteroid Ceres in lhe Main Belt. They renamed it Silas
Duncan Station, which Fox proclaimed "free of all gov­
ernment and gravity."

A New Mars
Outrage at lhe actions of lhe Ares Conspiracy led to

lhe birth of lhe Preservationist Movement. Initially
formed from activists who had opposed the use of nuclear
reacto~ in space, they grew into a global coalition of
environmentalists, planetary scientists, bioethicists,
and astrobiologists who deplored the unilateral trans­
formation of the Martian environment. Preservation­
ists vowed to prevenl further desecration of other
planetary bodies. Their greatest success was pushing
through the suth protOCol to the Revised Outer Space
Treaty, which suietJy prohibited lerrafonning other plan­
ets without international consensus. They would later
expand their interests beyond the protection of planets to
the protection of species genomes, including that of
humanity_ Preservationist ideology would ultimately lead
to the creation of Europe's Genetic Regulatory Agency
... but that was decades in the futw"e. Now they looked

upon what they saw as a ruined Mars, and wept.



Mars wept too: as the bacteria spread. temper­
atures rose, ice began to thaw, and advocates of ter­
rafooning rejoiced. China and America spent much of a
decade in half-hearted studies of how best to reverse what
the Ares bioengineers had wrought Then they gave up. It
was obvious that the Martian environment would. even­
rually, be hopelessly altered. Global public opinion had
demonized the Ares Conspiracy as radicals. but a major­
ity on Earth and Mars supported continuing the fer­

raforming after the fait accompli.
TheEw'opean Union bad stayed out oftbe Mars con­

troversy: most individual Europeans tended to support the
Preservationist view, but Europe's space advocates were
settling the moon. and sending missions to Mercury ­
where, everyone agreed. lbere was no likelihood of life.
America's Martian passion. strongly fell., was also divert­
ed:. the nation was beooming tired of Mars scandals. The
United States became embroiled in a nasty war in South
America. and U.S. voc.ers became more interested in
watching Marine Corps leletrooper operations in the
Andes than bacteria multiplying and ice melting OIl Mars.

Not so China. In 2056. Beijing announced an ambi­
tious program aimed at further accelerating the lCr­

rafonning of Mars. with the ultimate goal of human
settlement This decision was denounced by Preserva­
tionists worldwide, but in 2057. the fusion-powered
heavy transport vehicle Huayang ("positive energy of the

I
people") began shuttling large numbers of Chinese
colonists to Mars. Built around the latest Eufo...Japanese
fusion reactor, the Huayang and her many sister ships
were capable of fenying colonists and supplies to Mws in
under two months. Chinese colonization was backed up
by a plan to divert ice asteroids from the Kuiper Belt and
an ambitious program of pantropy (see p. 24) aimed at
genetically engineering humans to the evolving Martian

I environment. Pantropic ideology also took hold on Ceres,
where the exiled "Duncanite" genetic engineers of the

IAres Conspiracy had begun to create their own new fonn
of space-adapted human, the "Tennin."

""HGI nno TlTnn
The development of D-He-3 fusion had provided a

safe, compact and theoretically inexhaustible energy
source. Unfoltunately, He-3 fuel was still very expen­
sive. TIle moon's regolith held upwards ofa million tons
of He.-3, but the extensive refming that was required
limited the profitability of the operation. Moreover,
although the reserves provided more energy than the
world's entire supply (known and estimated) of fossil
fuels, the planet's energy consumption was effectively
doubling every 20 years.

No one was~ aware of the high cost of fusion
energy than the United States. The decision ofAmerica to
opt-out of the aoeutronic fusion power and lunar min­
ing projects bad not been entirely misguided. The

cost of processing millions of tons of Lunar regolith
for a few pounds of He-3 remained enormous, even

when done largely by autonomous robots built on Luna
Nevertheless, the decision bad its price: it left America's
energy needs depending on rapidly waning fossil fuels
and foreign He-3 impons. Attempts to establish a solar
power consortium foundered on Preservationist protests
against beaming microwaves into Eanb's atmosphere.
While some American firms bad invested in Lunar He-3
mining, they could not afford to compete with the bead
start that System Technologies A.G. and its partnerS p0s­

sessed. America needed another source of He-3, one that
did not require the massive and expensive refining
process that lunar regolith mining represented.

He.-3 existed in a much purer state in the atmospheres
of the gas giants Jupiter, Saturn, Uranus, and Neptune.
Here for the taking were virtually unlimited quantities of
the element - if it could be reached.. The obstacles were
formidable. Jupiter was the closest gas gianl Unfortu­
nately, as the largest planet in the solar system, it bad a
deep gravity weU which added a major penalty to any
vessel anempting to skim its atmosphere and return with
cargo. Moreover, Jupiter's magnetosphere created intense
radiation belts that made any close approach hazardous,
and its atmosphere was alive with terrible storms that
made a terresaial burricane look like a child's sneeze.
1bere was no way that a gas-mining operation could suc­
ceed. NeptUne and Uranus were smaller and safer, but so
distant that operations seemed economically unfeasible.
That left one choice: ringed Sarum, the second-largest
planet in the solar system, sixth from the sun. Its shal­
lower gravity well and less-fierce radiation made it more
attractive than Jupiter for heliwn miners willing to take
the risk. It also offered a second prize: its planet-sized
moon TItan, the only rocky world in' the solar system
besides Earth and Venus to have a dense atmosphere,
albeit an unbreathable smog of nitrogen and methane.
TItan's seas resembled an ice-eream-sundae version of
the primordial soup that had spawned life on Earth.
It was rich in indusaial chemicals, and potential­
ly more hospitable to life than Mws ... save for
its terrible -3000F cold.

Stung by Chinese and European successes
in space, the American public had the will to
embark on a new project Thanks to successful robot
exploration of Europa and TItan in the early 21st century,
the American aerospace industry bad experience near the
gas giants. In WO, the United States inaugurated the
National Atmospheric Helium Gas Initiative (NAHGl),
the largest government project since the end of World
War II.. Its goals were to free America (Brazil, parts of
Canada, and Mexico opred in) from dependence on Lunar
He.-3 and foreign oil, and secure Saturn, 'Ihe Persian
Gulf of the Solar System," as the source of America's

(and the world's) energy needs for the foreseeable
future.



NAHGI began with the construction
of a robot outpost and factory on lilan.

Known as Huygens Base, its purpose was to control,
maintain, and Oater) build drone scoop systems to mine
helium-3 from Saturn and materials from the other Sat­

'umian moons. It was managed by TItan Consortium. a
coalition of govenunent and industry dominated by two
large corporations: Nanodynamics and Columbia Aero­

Ispace. lbe fonner oversaw the construction and opera­
,lion of Huygens, while the latter developed the drone
Iscoops and robot tankers which would operate from the

I
,newly built Cassini Station, a partner facility in close
orbit around Saturn.

(although salaries were high), and required a regu·
lar rotation of crews back to Manian or Eanb-Lunar

space. This was both disruptive and expensive, and so a
decision was made to improve Huygeos' habitability with
the eventual goal of making it fully self·sufficient

Almost by accident, America bad established a per.
manent human colony in the outer system. Initially an
adjunct to the He-3 business., the rest of the colony began
to show considerable profit in the 2090s. when Titan
began eltporting nittogen and other compounds (and laler
industrial and luxury agricultw'al products) to space habi­

, talS in the asteroids and outer system.

THf OUfRTURn

THIRD WOUf, fOURTH WOUf,
fifTH WOUf

The most dramatic contribution
lhat NAHGI made was to space trav­
el. The expansion of buman settle­
ment to lhe outer system made fusion
drives more necessary. In lhe 2050s,
only a few of the largest spacecraft
had used fusion engines. The 20805,
with drive, reactor, and fuel prices
falling, saw a revolution in the design
of deep space vessels. as more and
more fusion drive spacecraft were

buill The result was a revolution
comparable to the supplanting
of sails by steam. The slow
cyclers, fission drives. and
plasma sails that had taken

months to cross the solar system
were rendered obsolete, replaced by

the new "fasmaulers" that could manage lhe same
trip in a matter of weeks. Only for crossing the
vast distances to the outer edge of lhe system
(such as missions to lhe Kuiper Belt and beyond)
would travel times still be measured in years and
decades.

Wilh travel increasingly convenient, hundreds of
thousands of people began to emigrate beyond Eanh­
Lunar space. China developed the immense ZJwng·
guang class of heavy space transport vehicles,
capable of cmying 5,000 colonists (frozen in
nanostasis) per voyage. The first Solar Express fast­
liners were developed, cmying time-vital packages,
business travelers, and tourists. A trip 10 Man or Titan
became no stranger than a transatlantic steamship jour­
ney at the dawn of the 20th century. The first private
interplanetary spacecraft, lhe Executive Space Vehi­
cles, began to appear. Designed to transport officials
and diplomats to business meetings - tight-speed lag
made face·to-face vital - an ESV also became a cov­
eted status symbol for the system's billionaires and

transnational executives.

TIle concept of "waves," first coined by Alvin Tomer, is a
popular tenn for the techno-social complex that determines the
nature ofan entire civilization. In Ttrutshuman Sp«e. these are
the primary technologies in each Wave:

First Wave -labor-intensive agriculture.
Second Wave - industrial manufacturing.
Third Wave - digital computers and networks.
Fourth Wave - genetic engineering and biotechnology.
fifth Wave - artificial sapience and nanotechnology.

With the assistance of late-2Isl-centwy construction
robots and experienced space workers (including a small
Duncanite contingent), the two facitities were completed
in 2080, a mere four years late and 52 billion dollars over
budget - an amazing success. The following year, lhe first
successful drone scoop test was completed, using a robot
nuclear rocket to dive into Saturn's abllOspbere and scoop
up tons of gas giant atmosphere, reuieving more He-3 in
a single day than System Technologies could process in a
manlh. Seven months later, both Huygens Base and
Cassini Station were fully openltional. 10 2081 the first of
many Columbia·Nanodynamics robot gas tankers began
boosting back to Earth-Lunar space. The price of fusion
energy - and the influence of the Luna combines - was
about to take a nosedive.

Gas tankers were heading Earthward, but the major­
ity of the Titan Coosortium's construction crews and
administrators stayed behind. The original concept had
been a largely automated station and transport operation
plus a small manned scientific base, but unforeseen
breakdowns and difficulties wilh Artificial lntelligence

~ (AI) systems in NAHGl's early years resulted in a need to
retain a larger lhan expected technical staff on Titan
itself. Initial accommodations were Spartan



New Memes
Space was not the only place experiencing radical

change. The 2060s and 2070s were a period of turbulence
on Earth as wen. Nations were both growing into larger
alliances and fragmenting internally. States and provinces
within nations broke imo smaller unilS, leading to a lim­
ited return of the old "free city" concept. As longevity
ended the concept of "retirement." the younger genera­
tion sought new forms of political power aimed at break­
ing the stranglehold of patronage and connections. A new,
profound understanding of the way that ideas propagated
through individuals and society - memetic lbeofy ­
allowed politicians, social activists. and religious leaders
to package and deliver their messages as Dever before.

TSA: A New Power
"The transnat;olUlls create afalse scarcity ecolU)my.

placing barcodes and v-tags on everything from minifac­
llIring software to gellomes, claiming copyright on our
cornman heritage ofprosperity. We expose the real world,
the world ofabundance, as we strive to assemble a non­
polluting molecular socioeconomic system They brand
us cn'minals, but we are reality hackers, and we see the
singularity forming. So can they! As we embrace
inevitable transformation into an unknowable sphere of
posthllmtm consciousness, we mllst be on guard to pre­
vent tM corruption ofour destiny into nothing more than
a frozen hyperemillation of the present. We seek a just
transcenderu:e! Informotion must be /rte before we can
become information!"

-Injosocialist activist Prodhana Na Song1cJa,
at tM Global Conference for
Ecoiwmic Disp/acemenJ,
telepreseru:efrom BangkoklThai/and, 2081

In the 204Os, the socioeconomic philosophy of infos­
ocialism began to gain adherents world wide. A national­
lzation of the idea that "information wants to be tree,"
infosocialism failed to make mucb political bead-

way in the highly developed nations. However, in
the 20505, a new incarnation of infosocialism - p0p­

ularized under the name ''nanosocialism'' - gained adher­
ents in Thailand and Indonesia, and later Peru and
Vietnam. and also made strong headway in other coun­
tries. Friction occurred between nanosocialist coumries
and other nations over their radically different treabDent
of inteUectuai property rights and perceived willingness
to tolerate piracy of genetics, software, nanomachines,
and other technologies. Trade: sanctions against nanoso­
cialist nations led to a siege menlality, resulting in the for­
mation of a tighl bloc of countries with nanosocialisl
governments: the Transpacific Socialist Alliance, orTSA

A variety of issues, chiefly Australia's actions to pr0.­

mote the formation of breakaway lndooesian microswes
and the growth of Chinese naval power (oUawing its
absorption ofThiwan, led the TSA powers into a series of
confrontations with their Asia-Pacific neighbors. TSA
nations Thailand and Indonesia began developing and
acquiring bionancxecbnological weapons, to counterbal­
ance Chinese numbers and Australian-Japanese technolo­
gy, as well as building up their own space assets. 1be
TSA refused to confirm the existence of their nanovirus
program, and a series of diplomatic confrontations led by
China (who demanded international inspection) did nor
produce the desired result

In 2084, Cbinese intelligence discovered the location
of the: Thai·led nanovirus program., the TSA Bioweapoos
Directorate. Acting "in the interest of global peace and
nanotechnological nonproliferation," China launched a
strike on the facility using kinetic-kill orbital weapon clus­
ters. However, Beijing had underestimated TSA resolve,
and the "surgical strike" triggered full-scale war.

The Pacific War was characterized by information
war, special forces, submarine and orbital space actions,
but (except for fierce ground fighting on the China-Viet­
nam border), relatively low civilian casualties. A large
part of this was the result of other nations actively using
their own space defense platfonns and ground-based
laser weapons to intercept and destroy stray missiles.
Nuclear weapons were not used, but some targeted nano­
bio weapons were released, wil.h effects that persisted
beyond the conflict.

The United States enacted sanctions against both
China and the TSA, of which the most severe was an
energy blockade that cut off supplies of He-3. 1be meas·
W"eS had an impact on China's Martian colonies, but an
even more severe effect on the TSA, since their solar
power network: had been crippled in the: first hour of the
orbital battle. Most of the TSA's space weapons were
destroyed by superior Otinese forces., but the TSA's aging

stock of second-hand French-made Autoooroous Kill
Vehicles had been upgraded with new infomorpb



THE SHEZBETH EXPEDITIon
In 2082. infrared astronomer Dr. 5biyomi Muldoon, working

at the TSA's Chantarang Space University, discovered an aoom·
sly. 2082 ¥K8 was an asteroid·like body with an unusuaUy high
lemperarure for its location: the cold reaches of the Kuiper Belt.
beyond the orbit of Neprune. Further srudy showed this object.
later named 112434 Shezbeth, was a source of radioactivity. It was
intriguing enough that Muldoon was able to get funds from the
Thai government for an expedition. TIlen came the Pacific War,
and in the confused orbital fighting, O1antarang was targeted by a
Chinese particle beam.

Counting ber blessings that she wasn't aOOard at the lime,
Muldoon refused 10 give up. Though the discovery's association
wilh the TSA was an obstacle to mainstream funding, she never·
theless managed to put together an unlikely coalition of backers.
Her spacecraft was the antique deep space operations vehicle Alan
B. Shepard, donated by eccentric billionaire David Mbengi; he'd
planned to refurbish her as a yacht, but had never gotten around to
itA trio ofChristian hyperevolutionist ministers from the Seventh
Heaven L5 colony provided her with a crew of ghosts and sapient
A1s (to save 00 life support). One corporate sponsor came
lhrougb: the British aerospace company Vosper-Babbage lent her
mining cybersbeUs and donated her spacecraft's fuel.

Muldoon's expedition reacbed 1I2434 Sbezbeth in 2091.Ils
rocky surface bad odd fracrure patterns, bul due [0 its stable orbit
it had remained largely unlOllcbed since the birth of the solar sys­
tem. Il\SlJ1lIDenlS showed anomalous gamma radiation readings.
Most of aU, it appeared 10 mass roughly twice what its density
would indicate. Muldoon was pleased: her theory was correct 1be
asteroid held a primordial black hole. Muldoon and her backers
now owned an atom-sized remnant of the Big Bang. While the
vast majority ofsuch objeclS should have evaporated in a Slonn of
Hawking radiation long ago, Muldoon believed the Shezbeth
anomaly had extended its life span by feeding on the asteroid
itself, taking in just enough maner 10 keep it from evaporating.

It was a priceless commodity, both as a scientific curiosity
and for its potential utility in high-energy physics experiments.
1be partners formed a corporation, Hawking Industries. to eJtploit
the hole. A scientific foundation was
established to study il ... and to
look for others.

By 2100, sU other mini-black
holes bave been detected, most in
the more distant Oort Cloud. Gov­
ernments, corporations, and would­
be prospectors have raced to be the
flt'St to claim them, even as cos­
mologists debate the implications.
Meanwhile, scientists continue to
study the Sbezbeth hole.

software, and these fought on even after
their command centers were desb'Oyed.
However, the war on the ground had
turned in China's favor. Despite a limit­
ed use of nanovirus weapons by desper­
ate TSA commanders, 01inese People's
Liberntion Army fon:es pushed deep
into Thailand and Vietnam. As casual­
ties mounted, the Thai governmeot col­
lapsed in an internal coup, and withdrew
from the TSA. Vietnam sued for peace
and Indonesia took up leadership of the
bloc. In 2085, the war ended in an Euro­
pean Union-negotiated ceasefire.

The Pacific War shocked the world.
Over 3J6,<XXl people died in the war
(and more in its aftermath), and the eco­
nomic damage ran to hundreds of bil·
lions of dollars. The People's Republic
of China claimed victory: it had lost sol­
diers, ships, and space assets, but
achieved its objective, and neither main­
land China nor Taiwan suffered heavy
anack. In contrast, Thailand and Viel­
nam had suffered severe losses in infra­
SbUetwe, and the other TSA powers
were DOl unscathed. However, they had
also 001 been defeated: they denounced
Chinese aggression, foreswore the
eJtcesses of the Bioweapons Directorate
as the work of militarists in the oow­
purged Thai government, and began to
rebuild. Nanosocialists worldwide con­
demned the Chinese as hegemonists and
offered support - and aid - to the TSA.
Others were not so sanguine: fearing
both China and a resurgent TSA, the
governments of Australia, Korea, and
Japan strengthened existing ties within a
fannal sbUcture known as the Pacific
Rim Alliance.



PnnTROPY

"Homo sapuns is a lifestyle choice."
- Chance MacJdnJosh, transhumanist activist

THE
TRfinSFORmfiTlOn

OF mflnKmD

By 2100, biotechnology had been propeUed into
areas once considered radical by human nature and mar­
ket forces. Everyone wanted to Jive longer and bealtJUer,
and improve the lot of their children, and in the 21st ceo­
nay. human genetic engineering gradually became able to
grant both wishes. As ethics struggled to keep pace with
desire, the rich funded radical biotechnology procedures.,
including somatic genetic engineering, to ensure their
children were free of genetic diseases, and gene therapy,
to reset the aging clock within their own ceUs.

The mas..'Hnarket aceepcance of biotech products in
wealthy nations was initially hindered by fear of geneti­
cally modified organisms. Europe did not need GMO
crops - but high-population nations like Bangladesh,
China. and India did, and desperately so. Buying GMOs
from multinational biotech firms initially, they soon

developed a sophisticated
genetic engineering industry
of their own. This helped dif­
fuse biotechnology expertise
worldwide, with unpre­
dictable consequences.

If the driving force
behind Earthside human

genetic engineering (HuGE) was health care and longevi­
ty, the power behind offworld HuGE was pamropy, the
adaptation of terrestrial life for extraterrestrial and harsh
terrestrial environments. There were some ideological
pantropists, such as the Green Duncanites of Silas Duncan
Station, and many in the growing ranks of the trans·
~umanist movement. Even some moderate preservation­
ISts supported HuGE as the lesser of two evils: modify
man. but leave worlds or ecosystems intact. However, ide­
ology was not the main force driving paotropy. Economics
was. Pantropic modifications made humans and animals
tolerant of extreme environments, saving vast sums of
money.

An altered human could not survive long on a pan..ly
terraformed Mars without some degree of artificial

protection; he eenainly could not breathe vacuum.
However, genetic engineering and bionanotecbnology

THE fifTH WnuE
In the 2080s and 2090s, the economies oCme hyper­

developed nations (led by the European Union, but
including the United Suues, Japan, most space colonies
and partS of Otina) were booming, with GNPs several
times greater than in 2001. Quantum computers, micro­
boIlabor. cheap fusion power, asteroid resources, space­
based manufacturing, memetic educatioo. and emergent
nanolOChnology resulted in unparalleled growth. Symbol­
izing this was China's Martian Space ElevalOr. a giant
nanofaetured elevator lhal linked planet and sky.

Earth was still the cenler of the solar system, with 11
billion people forming a compact information gestalt The
Idata-flow culture of the rnolher planet was something
space could not malCh: speed:~f-light lag meant that it
was Earth and Earth orbit where ideas could propagate
the most quickly, with Mars not far behind.. Disturbingly
to some, the pace ofdevelopment was increasingly set by
posthuman technologies: pantropic engineering, robotics,
self-aware artificial intelligence. On Earth, and to a less­
er extent Luna and Mars, powerful governments and 000­

governmental forces acted to keep these in check.
~oluntariJyaccepting some restrainlS on technology, par­
ticularly self-aware AI. Still, many feared the idea of Sin­
gularity, a point at which development would spiral out of
control, and humanity would change beyond recognition.

Others felt differently. What the Lagrange colonies,
the Belt, and the outer system promised was freedom: the
ability to explore memes, morphologies, and technolo­
gies out of sight of those who wanted to regulate, man·
age, and control them. The Duncanite nonstates in the
Main Belt and Trojan asteroids, the growing number of
ideological habitats in the LS cluster, the asteroid research
stations of the transnationals - all their successes (such as
NAHGI and the TeMin calcium hack) proved that an
ever-smaller number of bumans could use fusion power,
robot factories, and oaJl()(echnology to bring dreams to
economic life without the pennission or assistance of the
teeming masses of Eanh. Of course, DOl everyone want­
ed to change humanity. Many went to space to seek a sec­
ond chance, to create their vision of a better world. What
frightened people was thai they might succeed. and
bring those visions back to tr.lJtSform Eanh. ~~....



2050, it was a scandal that national health plans
did nOi provide for genefixing every newborn to

wipe out hereditary diseases; elections were fought
over bow to pay for it. An average citizen of a well-off
nation could go to a clinic and undergo nanomedicine
treatments to live a longer, healthier life. H he was a
millionaire, he could also go to Quito or Bangkok or
Cape Town and clone a dead spouse, grow a dog that
talked, or arrange for his child to be born with a strong
tendency toward beauty, mental stability, and mathe­
matical aptitude. By 2100, those procedures were
routine - but if a person wanted to build a custom
bioroid sex toy, or upload his mind into a space­
ship, or to give birth to a baby dragon, he would
need to visit one of the more pennissive transhu-
man enclaves - many no longer located offshore.

but offworld.
Since the turbulent 2050s. a

supranational body, the Genetic
Regulatory Agency, bas exercised a
degree of influence on Earth, espe­
cially in the European Union. There
are still some illegal "black clinics"
in certain parts of Earth, but by the
dawn of the 22nd century, the CUl­

ting edge of illicit HuGE had
already moved far offworld: to the
orbital fringe, W, and the Duncan­
ite enclaves in the asteroids and
Trojan points.

In many eyes. the central ques-
tion of the world of 2100 is the defini­
tion of humanity. Hundreds of modified
human gennlines and dozens of parahu­
man species now exist. There is intelligenl
software that seems to be self-aware; there
are gengineered beasts with the knowl­
edge of good and evil, not to mention
voices and opposable thumbs. Is an
intelligent computer program, a ta.lk­

ing dog, or a self-aware bioroid a
machine, a pet, a slave? Are they our children, or
our future?

A connict is brewing that may dwarf the 19th- and
2Oth-century struggles over slavery and apartheid.
While past differences belWeen the shades of human
ethnicity is a matter of thoughtless prejudice, those
between artificial constructs and humans are real and
demonstrable. [f a bioroid or artificial intelligence is
designed to be the sligbt inferior of a human, is it wrong
to treat it as subhuman? If it is a potential superior,

should it be allowed the freedom to do as it pleases.
even to reproduce? There are no easy answers.

Human Obsolescence
and the Receding Singularity

Contrary 10 some predictions, sapient artificial intelli­
gence has not yet superseded bumanity. One reason is that
Moore's Law (which predicted that computing power
would double every year or two) failed in the 20205. Com­
puters continued to get better, but the growth curve nat­
tened out. More important, progress in human-superior AI
turned out to be very difficult. It was hard to figure out a
way to use the theoretical computational ability of a
machine to produce true superintelligence. Moreover.
humans themselves were getting smarter. While highly
intelligent AI e1Jsts, no one has yet achieved one that is an
order of magnitude faster and smarter than a human who is
assisted by the latest in brain implants, mind-enhancing
drugs. and networked nonsapient Als.

So far, the "singularity" imagined by author Vernor
Vinge - a point where change occurs so rapidly that we
cannot see or comprebend what lies beyond it - bas yet to
occur. However, as Fifth Wave technologies continue 10

mature, there is no telling when - or if - such a point may
be reached.

mORPHOlOGICftl fREEDom
Life extension and pantropy together pushed the

frontiers of HuGE oUlWard. On Earth the tide of public
opinion ebbed and flowed belWeen revulsion, indigna­
tion, fascination, and toleration.

Standards change, and what was unthinkable in
one generation becomes merely eccentric and finally
unremarkable. In 200 I, cloning a human was a scandal,
sex change operations were still controversial, and for
many people. the idea of prenatal genetic engineering
to prevent diseases in children was blasphemy. In

could produce muscles and bones that suffered less
debilitation in microgravity, or a physiology more 1OI­
erant of sudden pressure loss. radiation exposure, or car­

bon-dioxide poisoning. In tum, this went a long way
toward making colonists feel at home, and reduced the
dependence on expensive life support and the high
costs of multiply redundant safety systems. The so­
called "calcium hack" that allowed Duncanite

parahumans to survive in microgrnvity or zero-gee
without bone degeneration was the most important of

these modifications, drastically lowering construction
costs of spacecraft and space stations. The same was true,
to a greater or lesser extent, of other harsh environments.
Pantropy lowered life support costs to the point where it
was affordable and desirable to colonize space with
humans (or near-humans) rather than machines.



CnmpnlGn THEmES
1be primary lbemes of Transhmnan Spau are me

colonization ofspace and the transformation of mankind.
But what can adventurers do?

nOnm SmiTH on mnRS
The characters are out to make money by starting

a business, shipping cargo across the solar system. or
whatever. They'D need to make risky deals to payoff
loans, fight hostile takeovers, and worry that their
machines (if they aren't the machines) know more
about the business than they do. Do they take that
sweet deal on a second-hand zero-gravity laboratory
complex in Lagrange 57 Who gets senl up to decna­
wminale it? What if the competition is bought out by
the Martian Triads and now wants to put them out of
business?

BlnCK OPS
TIle planet bad avoided large-scale war between

major powers since 1945 or so, but the Pacific War puUed
the cork from the bottle. Suddenly a general war seems
plausible again. The basic issues raised by nanosocialism
haven', been resolved. 1be TSA powers are still around
and haven', been forced lO make drastic changes to their
government - they are spoiliog for a rematch. Corporate
war, human against machine, may already be breaking oul

in the Deep Beyond. II's the agents' job lO do some·
Lhing aboul lhis.
Either the characters work fOf" a corporate Of" govern­

menl inlelligence agency, or they are freelance snoops. Il
is easiest if the Pes are all members of the same agency
(excluding any double agents, of ~!); however, in
lonelier partS of the system, agents of friendly powers
may find themselves cooperating against rnulUal ene­
mies. Surveillance microbots, decryption, data mining,
and sateUiles can provide vast quantities of information.
but nothing compares to "turning" someone on the other
side in order to have a mole in the enemy camp. Much
special ops work is done wiLh "sanitized" microbots and
infomorphs carefully selected not to tmce back to a par­
ticular origin. Thus, Chinese operatives may acquire Ger­
man cybershells for a special op aimed at America's
Columbia Aerospace corporation.

lnw nno ORDER
The characters fight criminals or erase oullaw enti­

lies. TIley may be local cops, a large agency such as the
Genetic Regulatory Agency. or freelancers such as boun­
£)' hunters or xoxhunters. GMs may wish to mix individ­
ual episodic crimes wiLh a "big picture" story involving
the characters' struggle against a very powerful villain.
They may nol: know who the spider in the web is, or they
may know their enemy but have no evidence Lhat can
stand up in COlIn.

A complication for cops is that just about everyone
has a virtual interface. Not only is upstairs (often in the



form of an infomorph partner) looking over their
shoulder. but witnesses and criminals are likely to be
recording their actions - and uploading them ooto the
Web. OMs can complicate adventures with the need to
follow proper procedures and testify in court.. with pres­
sure from "upstairs" to solve things quickly or gee off a
sensitive case, journalists getting wxter foot. citizens fir·
ing off complaints, crime lords with spies in the depart.
ment or cops 00 the take. lawsuits for alleged brutality.
offers of bribes, budget cuts, and interspecies relations
(which now include parahumans, infomorphs, and others)
on or off the force. What if the city wants to replace all
the human or bioroid cops with sapient AJs?

mEmE WnRS
The characters are activists working to change socie­

ty, or prevent someone else's changing it. Take one of the
memes described in Chapter 3 (pp. 86-91) and create a
group of heroes (or a villain) woo suongly supports or
opposes it

For example, the Pes might be pan-sapient rights
activists attempting to abolish the exploitation of inf~
morphs and bioroids, or they could be agents of the
Algernon Foundation (p. 98), Sb'Uggling to prevent the
machines from taking over the world. Other possibilities
include infosocialist radicals exposing the greed of
transnational corporations, missionaries spreading their
faith to the far comers of the solar system. cyberdemo-­
erat activists fighting a corrupt political machine. or
preservationists trying to save extraterrestrial environ­
ments. The opportunity for adventure is increased if the
characters or their rivals choose to work outside the sys­
tem. For example. the Pes might be the aides and body­
guards of an populist infosocialist political candidate.
but if their opponents stoop to violence, it's hard to
avoid trouble.

nnTlon BUILDinG
Characters can take up the challenge ofcreating their

own society. Their motives may be corporate or ideolog­
ical in nature. Numerous challenges can arise, from per­
sonality and ideological clashes within the colony to
"man against nature" adventures. Another possibility is to
take over a failed arcology or space colony and make it
wort. What if someone else also wants to colonize the
same real estate? Maybe the rivals (or the Pes) aren't
even biological. but a group of infomorphs sent by a cor­
poration to develop the same territory.

Ounnws
The characters exist beyond the law. They may be

anything from a gang of streetwise biopunks in Quito or
Jakarta to the best hit men for the Maple Syndicate

or Martian Triads. They could be actively involved
in an organized syndicate, freelance contraetOB, or

even wanted fugitives on the run from the law or the
mob. Perhaps when things got too hot on Earth, they
beaded into space. or vice versa. Their goals may be
money, power. or simple survival, or they may have
grown up in a crime family and be motivated by filial
duty and tradition.

SoLDIERS
The campaign's focus is military operations.

Unless a new major war has just broken out,
affrays involving great powers will usually be
limited affairs - see Operations Other Than War,
p. 100. However, nasty civil wars and border
disputes are simmering in many underdeveloped
nations in Africa, Siberia, Central Asia, Microne­
sia, and Central America Many of these are struggles
between nanosocialist guerrillas and government
regimes, or vice versa, but the fires ofolder conflicts may
also remain hot. Insurgencies have also flared up in some
parts of Ftftb Wave countries like the United States"
where cyberdemocrat radicals battle the federal or state
governments. lbese small wars offer good employment
for mercenaries, but they can be very grim affairs. While
transnational corporations rarely conflict with one an0th­
er, labor disputes and problems with local populations '
can sometimes take on a violent character. They calJ their
troopS "security forces"-nnber than ''mercenary soldiers,"
but wbether the mission is evicting squatters from an old
L5 colony that's to be refw'bished, repossessing rogue
infomorphs, or protecting a deep-sea mining operation
from Blue Shadow ecoguerrillas. there's plenty of opper.
tunity to soldier for wealthy patrons in strange places.

TRnUELERS
The goal of this campaign is to gel the PCs lo see as I

mucb of the universe as possible. A bero may be on a
quest to find just about anything: a lost relative, his miss­
ing memories. or the one--anned bioroid who killed his
father. To keep the adventure moving, some sort of
push or pull is needed. This can involve a quest for
information or an object, escorting someone or some­
thing, hunting an enemy, or just about anything else.

Char3Cters need a reason to travel. Jobs like bounty I

bunting or freelance reporter give good reasons to be on
the move. For example. suppose the Pes flOd evidence I
of a war crime in the Pacific War. 1bey want to discover
who was responsible and why it was covered up. Unfor­
tunately, those involved have scattered across the solar
system. Some may be dead, others transformed into dig­
ital ghosts. and so on. The trail is cold, but they have one
clue ...





'The "inner system" refers to the area from the sun to
the outer orbit of Mars. It is the most heavily populated
region of the solar system.

'The sun is a G2 yellow dwarf star. Its composi·
lion is 75% hydrogen and 25% helium, with traces of
other elements. In its core, pressures of250 billion atmos·
pberes create the conditions for thennonuclear fusion.
Each second, 700 million tons of hydrogen are convened
to 695 million tons of helium, al temperatures of 27 bit·
lion degrees F, generating an outpui of386 million trillion
megawatts. Much of this energy is absorbed as it travels
to the sun's surface. Tbe photosphere - the sun's surface
- is "only" II,OOO°F, although the invisible corona

extends out for millions of miles beyond the surface, and
temperatures here can reach 3,OOO,OOO°F.

StoJistks: ExplolJlltions
This chapter provides statistics for significant planets and moons.
Diameter is the equatorial diameter.
Mass is self-explanatory.
Rotational Period: This is the sidereal day, the time it takes for a body

to fully rotate around its axis. It is given in Earth days or hours.
For Earth, this is one day.

Orbital Period: This is the sidereal year, the time it takes for a body 10
complele a fujI orbit around a central body, such as a planet around
the sun. It is given in Earth days or years. For Earth, this is one
year.

Solar Day: The time between local solar noon from one day to the
next.

Density is the average density of the body in grams per cubic cen·
timeter. Water bas a density of 1 glcm3, so bodies with densities of
1.0-1.5 are more ice than rock. while those with lower densities
are primarily composed of gas.

Escape Velocity is the velocity in miles per second (MPS) needed to
escape the body's gravity and enter interplanetary space. To Orbit
is the lesser velocity needed to go into orbit.

Atmosphere PrrSSUTe and Composition: The pressure (in Earth atmos­
pheres on the surface) and density, and the gases making up the
atmosphere. AbDospberes inside space habitats are similar to
Earth unless noted.

Since gas giants sucb as Jupiter bave no solid surface, the diameter and
gravity given are at the I atmosphere pressure level.

Surface Water is the percentage of the planet or moon covered by liq­
uid water. Subsurface water or ice deposits are also indicated.

Tempera/UTe is the annual average. It may vary by latitude, time ofday,
and season.

Moons are a planet's natural satellites, if any.
Population is the lotal number of biological sapient beings, excluding

animals. AIs, etc., but including bioroids.
Spaceports are the name and exlent of orbilal and ground facilities.
Control Roting (CR) is a rough measure of the degree of government

regulation (see p. B249).

InnER SYSTEm

Our solar system is centered
on the sun. a medium-sized yel·
low Slac. It is orbited by four siz·
able rocky bodies (the inner
planets), four much larger gas
giants, and numerous smaUer
rocky and icy bodies (asteroids
and Kuiper Belt objects, includ·
ing Plulo). Two inner planets, all
the gas giants, and some aster·
oids and Kuiper Belt objects
have rocky or icy satellites of
their own.

Map ojthe
Solar System

The map on p. 33 depicts
the locations of the inner planets
and Iwo nearest gas giants, as
well as some settled asteroids as

of January, 2100. Their posi-
tions will change gradually over time. GMs inter­
ested in tracking this sbould use appropriate
software (see Bibliography, p. 206). For a table of
distances between each of these bodies, see lnter­

plLmetary Distance Table, p. 51.

"To step out onto the soil of
asteroids, to lift with your hand a
stone on the nwon, to set up mov·
ing sUItions in ethereal space,
and establish Jiving rings around
the Eanh, the nwon, the sun, to
obserw Mars from a distance of
severnl tens of ~'OSu, to /and on
itr Sllte//ites and even on the sur·
ace of Mars - whaJ could be
more arrovagant! However, it is
only with the advent of reactive
vehicles that a new and greQl era
in astronomy will begin . .. But I
hope that my studies will if not
soon but perhaps in the distant

ture, yield society mountains of
grain and limitless power."

- Konstantin Tsiolkovsky,
1912



The sun radiates a stream of ionized matter, the
solar wind, into space al velocities averaging aboul
280 miles per second. This outflow of solar plasma even­
wally encounters incoming charged particles from inter­
stellar space; me boundary where this occurs is known as
me heliopau.s~ and is one way to mark the "edge" of the
solar syslem, approximately ISO AU from the sun.

The solar wind is DOl JUSI of academic interest: its
intensity varies unpredictably, sometimes flaring up dra­
matically. Its inleraclions wilh planetary magDelospberes
can produce power surges or affect communications,
while solar flares are a radiation hazard lhat requires
spacecraft, slalions, and surface colonies 00 worlds wilh
lh.in or no atmospheres 10 have heavy radiation shielding.
Like Earth's winds. the solar wind can also be used for
propulsion and power. Spacecraft using plasma sails rely
on il for propulsion. and its particles have seeded Mer­
cury and Luna wilh the fusion reactor fuel He-3.

Stalistit:s: The Sun
Diam~t~r:864,500 mil .
Mass: 332,946 Earths.
Density: 1.4 glcmJ (mean), lSI glcmJ (core).
Escape Velocity: 383 mps (miles per second).

To Orbit: 268 mps.
Orbital Spacepons: European Solar Observatory

(wilh spacedock facilities).

Solar flares are slonns of high-energy protons emit·
led from the sun. The sun follows a rough II·year cycle
of flare activily, and during peak periods (the solar max)
flares muhiple flares may occur within a space of a few
weeks.

A typical flare lasts several hours: solar observalories
can give a few hours' warning.

On average, small flares occur 1·6 times each year
and deliver SO-I SO rads, mid·size flares every 2·5 years
delivering 200-1,200 rads, and major ones a few times
every decade (al the solar max) delivering 2,000-6,000
rads. These dosages are in space at a dislance of I AU
from lhe sun; divide by the square of I.b.e aclUai dis­
lance. Thus, someone 0.5 AU from lhe sun during a
smalllOO-rad flare mighl lake 10010.25 =400 rads. See
Radiation, p. 59.

Someone on the surface of Earth. Venus, or TItan,
and, to a lesser extenl, Mars, is proc.ected by miles of
atmosphere, but anyone in space or on an airless OOdy is
exposed. Colonies 00 places like Mercury or Luna bur­
row underground. and large space stations are built
with heavy and expensive shielding, while small

slations and spacecraft have "stonn shellers" lhal
crews and passengers can retreat into. Races also 00­

rope. broadcast radio lranSmissions within the inner solar
syslem, but laser communications are unaffecled.

1bere are a few solar observatories located near the
sun, whose functions include !be study of solar phenom­
ena and early warning of solar flares. Spacecraft on sy5­
tem-crossing trajectories sometimes dive close to !be sun
to <>blain a boost from its gravity, but rarely stray too near
the corona.

Some recent studies on solar neutrino production
suggest one or more primordial black holes (p. 49) may
be located near the center of the sun.

This planel is the closest to the sun. It is also
!be second-Smallesl planet, a1lhough its iron core
makes it the densest OOdy in the solar syslem after
Earth. Mercwy has practically no atmosphere. As a
resull, day-night lemperature variations are extreme, I
ranging from -3OO"F in the shade to 800"F in the SUD.

Amazingly, water ice exists in the perpetual shadows of
some polar crale~. The combination of ice, ahundanl
solar power, and mineral resources made Mercury an
attractive location for colonization.

Mercury's surface is a mix of heavily cratered high·
lands and srnootl1er lowlands. The Caloris event, 3.85 bi]·
lion years ago, was a giant asteroid impact thai blew off
much of Mercury's surface crust. It created an 840-miIe­
wide crater halfway between the equator and nonh pole,
marked by concentric blocks of mounlains around ilS
edges. The Caloris impact was so powerful lhal seismic
waves carned through the planel, creating the Guido

SUltistit:s: Mercury
Diameter: 3,032 miles.
Mass: 0.055 Earths.
Density: 5.4 glcml

•

Gravity: 0.37 G.
Escape Velocily: 2.7 mps.
To Orbir: 1.9 mps.
Rotational Period: 58.6 days.
Orbital Period: 88 days.
Solor Day, 176 days.
Atmosphue: Vacuum.
Suiface Water: Trace polar ice.
Temperature: -28QOF (shade) (0 800"F (sun).
Moons: None.
Population: 110,000.
Control RDling: 4.
Spaceport" Large spaceport (at Goethe """",).

Several small spaceportS.



d' ArelllJ, a zone of jumbled, mile-high
hills and valleys the size of western Europe.

Born the impact basin and lhe Guido d'Arezzo are rich
in heavy melals. although they are located far from the
more habitable poles.

Mercury is blessed with rich delX'SilS of heavy met­
als. as weD as some He-3. The largest colony, at Goethe
Crater on the north pole. was founded by a coalition of
European Union governments and corporations. They
have buill a IOO-mile-Iong mass driver (0 accelerate loads

lof metal to Earth-Lunar space, and established several
mining bases across the Caloris Basin.

Four other nations also have mining colonies. Shar­
Iiog the north pole are the United States (at Purcell crater).
Iand Russia and Brazil (at Aristoxenies crater). On the
Isouth pole. China has a large facility at the ice-rich Chao
IMeng-Fu crater. Many of the inhabilanlS are contract
I workers rather than permanent immigrants; China.
Brazil, and the United States also use bioroids.

The other major industry is the use of solar power (0

produce antimatter. The European. Chinese, and Ameri-

Ican antimatter factories (mostly built on the equator) use
, hundreds ofsquare miles ofsolar cells to power large par­
ticle accelerator facilities that create antihydrogen a( a
rate of a few grams a week. The value of antimatter has
resulted in instilUtional paranoia Officials are alert for
spies, security is tighl, and any industrial accident is
regarded as potential sabotage. All national bases have
military garrisons.

Statistics: Vellus
Diamerer: 7.521 miles.
Mass: 0.815 Earths.
Detlsiry: 5.2 glcm'.
Gra\'iry: 0.91 G.
Escape Velociry: 6.5 mps.
To Orbit: 4.6 mps.
Rotalional Pen'od: 243 days.
Orbital Period: 225 days.
Solar Do)': I 17 days.
ArntOspheric Pressure: Superdense (90 abn.).
Atmospheric Composition: Carbon dioxide

(96%), ilrogen (4%).
Surface Warer: None.
Temperawre: SSOOF.
Moons: one.
Population: 2,000.
Comrol Rating: 4.
Spacepons: Small spaceport al Research Station

Aphrodite.

UEnus
Venus is a hellish pressure cooker of a planel, slark­

ly hostile (0 life. The planet is almost as latge as Earth,
and similar in composition. bUI there the resemblance
ends. Its rolation is slow and relrOgmde (0 Earth·s, so the

sun rises in the west and sets in the
east. Venus has an atmosphere of
superdense catbon dioxide, and
its surface is completely
shrouded in pale yellow clouds
of sulfuric acid. Its proximity
to the sun and dense cloud
cover create an extreme green­
house effecl, resulting in tern­
pemtures hot enough to melt
lead. The crushing pressures
on the surface are equivalent to
those haLf a mile beneath
Earth's ocean. Daytime on
Venus lasts for months, and is
illuminated by dim, lemon-colored,
omnidirectional lighl. The long
nights are pilCh black; the stars are
never visible from the surface.
Venus has two main "continents,"
the north-polar lshlar and equalOri­
al Aphrodite, each elevated miles
above the surrounding terrain.
There is no water. The surface is a
gloomy, barren desert of basall
bedrock. sand dunes, fr.lctured ter­
rain, and old lava flows.



A few humans live and work on Venus, but
their gear and habitats must be expensively engi­
neered to withstand the extreme temperatures and pres­
sure. The major base, Research Station Aphrodite., is run
by Germany and the United Kingdom. with a transient
population of 1,100. Its primary mission is to study Venus
to discover information relevant to Earth's own evolution
and to lay the groundwork for a long-leml Venusian ter­
raforming project (which will likely take centuries).
Aphrodite maintains scientific outposts scattered across
the planet and various facilities in orbit Visiting scientists
from other nations also rent space at Aphrodite for their
own projeeu.

Most of Venus' human population are planetary
scientists, terraforming engineers, and technicians.
The latter call it "'the Hell Hole," and spend their time
mainlaining or redesigning systems that degrade under
the environmental stress. A few commercial ventures
have also been attempted. Some prospectors have
found diamonds; SpaTek corporation organizes cyber·
shell teletours.

In 2094 a smaU TSA base was established on the
other side of the planet II may be a military research
facility, but its precise purJX)Se is unknown.

The planet of blue skies, green fields, and vast cities,
Earth is the only world where a normal human can
breathe the open air or walk unprotected 00 its surface.
Earth's 11 billion people represent the majority of the
solar system's human population. Earth is at the leading
edge of technological change, fashion, and innovation,
and the center of civilization. The average global stan­
dard of living in 2100 is six times what it was in the year
2001. While the bulk of humanity is bener off, discrepan­
cies between rich and poor have increased to an unparal­
leled degree. Aging but vigorous populations make stable
countries more so, but elsewhere, radicalism is on the
rise, as new and virulent memes (pp. 86-91) struggle to
displace older ideologies.

Ecology and Climate
The global ecosphere is still habitable, but it does

require regular management. Fortunately, the worst
excesses of 2Oth<entury pollution are being reversed.
However, global warming remains a problem. Green­
house emissions from sources like fossil fuels are down,
but human energy use is up: 13 times what it was in 2001.
The world's sea levels have risen slightly, and while some

regions are wanner, others suffer longer winters. The
ozone layer is no longer declining, but has not recov-

ered to 2OttK:entury levels. 11 is dangerous to stay
outdoors in direct sunlight, especially in high
northern or southern latitudes.

This is also an era of "heavy weather." Fierce
hurricanes, typhoons and tornadoes are roughly twice

as common and twice as destructive as they once were.
Weather control using powerful orbital lasers (10 beat
warm air masses) can sometimes redirect them. but with
no world government, doing so is controversial, as no
nation wants a storm redirected onto them. Many of the
world's best A1s are kept busy predicting and controlling
the climate.

Statistics: &rth
DianrLur: 7.928 miles.
Mass: 1 Earth mass.
lHnsity.. 5.52 g/crn'.
Grrn-ity: 1 G.
Escape Velocity.. 7 mps.
To Orbit: 4.9 mps.
IWtational Period: 24 hours.
Orbital Period: 365 days.

Solar Day.. 24 """".
A.tmospheric Prrssurr: Standard (1 aim).
A.tmospheric Composition: 78% nitrogen, 2l%

oxygen, I% argon.
Surface Water: 71 %.
Temperarurr: 45 to lOO"F (average range).
Moons.. Luna (0.0026 AU from Eanh).
Population: 11 billion.
Control Rating: Q-6 (average 3).
Spaceports: Large spaceports include Quito

(Ecuador), Sanya (HaiDaD Island, China),
Cape Canaveral (USA), Kouroo (French
Guiana), and Sriharikota Island (India).
Small spaceports include Baykonur
(Kazakstan). Cape Town (South Africa),
Pekanbaru (Indonesia), Plesetsk (Russia),
SlUJlodha (pakis...), Tanegashirna (Japan),
Woomera (Australia), Yavne (Israel), and
others.

The ecological damage wrought by these changes
and the spread of human industrialization has driven
many species to extinction. Even today, many plant and
animal species are being displaced by hardier, human·
engineered variants. Since the 20505, cloning and genet­
ic engineering has brought some dead species back,
where intact DNA samples were preserved. People now
keep samples ofendangered plants and animals in nanos·
tasis, but past losses are incalculable.

Nations
The nation-state remains the basic political unit,

although a growing phenomenon is the rise of city­
sized microstates with special status or autonomy.



ElalUlra
Pantropy and fusion power have also opened up the

world's oceans. There are several underwater settlements,
of which Elaodru is the largesl. Located in and under the
Pacific Ocean. Elandra is a coUection of aquatic habitats
with a total population of 14,(XX). Much of EIandra's
income comes from mining petroleum deposits and black
smoker volcanic vents. PoliticaUy, Elaodru is a free city
within the Pacific Rim Alliance. Its large Australian p0p­

ulation has resulted in its being nicknamed "Deepstralia,"
whicb most Elandnlns dislike. Many of its inhabitants are
aquaform parahurnans and uplifted animals. Elandra's
interests are closely aligned with those of the transnation­

al GenTech Pacifica (pp. 94-95).

communities far from civilization. Cheap minifac­
turing technologies (p. 69), air cars, global satellite

communications, virtual-reality telepresence, and inex­
pensive solar power all make physical isolation palat­
able. Many such ''telepresence communities" are gated
communities that restrict membership and outside access
to those with appropriate money or ideology. People
seeking cheap land or genuine isolation head to more
hostile areas such as the poles. deserts. or undelWaler.
These areas are increasingly being settled by "econicbe"
parahumans designed for particular environments.

Some countries have broken into smaller regions,
others have changed their names, but the political
map is not dissimilar to that of the 20th century. Most
governments are representative democracies, though
sometimes in name only. TIlere is no world governmenl.
Global politics is dominated by great powers and region­
al alliances; the most influential are the European Union.
China, the Uniled SlaIes, the Pacific RimAlliance(p. 82),
and the Transpacific Socialist Alliance (p. 82).

Urball alld Ruralli./e
MalUre global Web and telepresence rcchnol­

ogy has removed the need for people to be
physically present in offices, schools, and fac­
torics. However, rising populations have
pushed people together. 1be result is mixed:
some urban centers have suffered neglect, as
"community" no longer equates with "neigh­
borhood," while in other locations, deliberate
effons have been made to reverse this. In the
last 40 years, cheap cybersheU labor bas dra­
matically reduced the cost of construction,
making massive urban renewal projects
affordable. The most extreme examplcs are
the replacement of entire cities with arcolo­
gie.s, giant cities-in-a-building that house tens
of thousands of people, surrounded by park­
land, farms, or the remnants of earlier cities.

TIle world's agricultural production large­
ly comes from giant farms, with genemod
crops tended by gengineered insects and
microbots rather than humans or larger
machines. In some areas, government subsi­
dies or entrepreneurial spirit have kept smaller
fanns alive. Some specialize in exotic "pharm"
animals and plants gengineered to produce
unique pharmaceutical products. Others avoid
genetic engineering to raise "organic" food for
the sizable minority of consumers who still
insist upon il. Subsistence agriculture also con-
tinues in a few poorer regions, with a mix ofgene-hacked
gray-market copies of phnrm plants and animals plus old­
style fanning and herding.

Meat is grown in ''fauxflesh'' vatfacs using engi­
neered ceU cultures. Vast tracts of forest have returned to
wilderness, as similar techniques vat-grow wood and
pulp to order. Raising live animals for meat is looked
upon mucb like hunting or trapping a century before. It's
practiced by some as a recreation or lifestyle, disdained as
barbaric by others. and banned in some nations.

The increase in wilderness, made possible by the
decline of ranching and forestry, has been countered by
a growing interest in living in such areas. TIle reduced
need to physically commute to work (either due to telep­
resence or arcology living) has caused a decline in
automobile use and a growing number of weU-off



The Web
This global dala-flow nelWork was the foundation

of Third Wave civilization, and in vastly more complex
Conn exercises tremendous influence in lbe Lives of near·
Iy every human from Earth to Luna. Humans rarely
"surf' the Web any more. It impinges on them through
almost every waking moment as augmented reali[)' (see
p. 62), overlaid and transmitted through wearable or
implanted "virtual interfaces." The actual site navigation

and data mining is handled almost entirely by
....... aulOnOmous subprograms controUed by info-

morph Als. No one la1ks about "going online"
- with cellular and satellite b'aDSmitters
nearly everywhere, that's the normal

stale. Going "'dead" - losing Web
connectivity - is as rare as a power

blackout, and just as annoying.
When people talk of visiting the

Web. they mean one of the millions of
virtual realms that exist. Using virtual.
interface modeling software, il's not
hard to create "virtuality" content on
a local or vast scale. A VlsilOr' can
access these wilh proper hardware
and a password.

There are millions of virtual
communities. from small and exclu­
sive locations to places as diverse and
complex as a large city. In some, the
user experiences the situation from a
disemlxxlied perspective, while others
plug him into a specific avatar (for
example. a dolphin in an undersea realm)
or allow him to import his own choice of
bodily imagery.

VLrtual realms are rarely visited to perfonn
simple activities better handJed by autonomous
agents, such as routine shopping or information search­
es. Some host elaborate interactive multi-user simulations
or roleplaying games. Most are just places to socialize
with other people: the 2lst-century equivalent of a office
boardroom, club, coffee shop, park, study, or mall. Many
people have personal virtual rooms or houses (often start­
ed when they were children, and continually renovated
since) whicb can be larger than their real residence. This
is common for inhabitants of overpopulated urban areas
in Third· and Fourth-Wave countries. The richness of vir·
tual realms varies with the available computing power
and storage space of their owners.

"Weblife" is a term for digital entities ("info­
morphs") whose attention focuses primarily on the Web.
Uploaded human personalities and wooDy artificial intel­
ligences can both be considered weblife. Those virtual
realms which are frequented mainly by weblife are often
exceedingly bizarre by human standards.

EnRTH ORBIT
Earth orbit is one of the busiest locations in the solar

system. It is divided into three major zones:
Low Earth Orbi, (LEO) is the crowded region from

the top of the atmosphere to the bottom of the Van ADen
radiation belt a few thousand miles up. It is easy to launch
salel.lites into LEO, and they rapidly orbit the Earth. but
they can only see a small portion of it at any given time.

High Earth Orbi, (HEO) runs from just above the
inner Van Allen belt (about 3,000 miles up) to 22,000

miles up. It gives a good view of the planet and
is less crowded, but is more expensive to

reach.
G~os'a'ionary Earth Orbi,

(GED) is at 23,(XX) miles above
the equator. A satellite in GOO

is orbiting at the same speed as
the rotation of the Earth, and
so wiD Slay fixed over a par­
ticular location. This makes
points in GOO vital for
communication satellites,
and hence very crowded.

There are close to two
million operational satel·
lites orbiting the Earth at
anyone time, ranging
from comsats in GEO to

the vast squadrons of cheap
microsats that different

organizations bave lobbed
into LEO a few hundred miles

up. The majority of the latter are
football-sized or smaller objects

housing anything from imaging sen­
sors to microgravity biolab experi~

ments. The largest unmanned satellites are
the hundreds of orbital factories which manufacture

precision, high-value microgravity- and vacuum·
engineered products such as drugs, foamed alloys, and
high-purity crystals. These goods are often picked up by
regular service flights and taken to a larger manned sm·
lion for shipment to Earth or to other space stations.

Most satellites are owned by companies. a sizable
number by private individuals, and many by govern­
ments. A microsatellite insenion to LEO can cost as lillle
as $5.000, but international agreements are in place to
regulate key orbital real estate (sucb as geostationary
orbits), and getting permits to lob something large into
space can be a bureaucratic nigbb:Dare, unless it's replac­
ing an existing system. 1be major concern here is over­
crowding; there is so mucb junk in space that professional
Ofbital salvage teams can make a decent living just from

scavenging broken systems and sweeping up threaten­
ing debris.



Statistics: Luna
Diameter: 2,160 miles,
Mass: 0.0123 Earth masses.
Density: 3.34 glcmJ•

Gmviry: 0.165 G.
Escape Velocity: Imps.
To Orbit: 0.7 mps.
Rotational ~riod: 27.3 days.
Orbital Period: 27.3 days.
Solar Day: 29.3 days.
Atmosphe~: Vacuum.
Surface Wafer: Ice traces in shadowed polar

era"",.
Tempemfun: -380 to 250"F (extremes). Mean

-24O"F (night) 10 22O"F (day).
PopulafiOfl: 290,000.
Control Raring: 2 to 4.
Spaceports: Large spaceports at Port Tranquility

and Luna City, numerous small spaceports.

near and far sides. Aat nwria - giant asteroid
impact craters whose swfaces were later smoothed

over by basalt lava flows - cover one-sixth of Luna. and
are concentrated on the near side. Most of the far side and
much of the near side is made up of the lunar highlands,
fonned from interlocking large and small craters.

The Lunar swface is covered with regolith, a loose
fine-grained material with two major components: dusty
rock and minera.I panicles, and agglutinotes. mineral and
rock welded together by glass pnxtuced in meteor"
impacts. The regolith is exposed directly to the solar
wind. This has seeded it with useful volatiles., including
traces of both hydrogen and He-3.In addition, about half
the mass of Lunar rocks is made of up of oxygen, and
there are also economically usefuJ quantities of iron, alu­
minum, and titanium. Howevct", Luna is incredibly dry,
with the only water ice being found intennixed with
regolith on the north and south poles.

Luna's population prides itself 00 being a multina­
tional cosmopolitan society on the cutting edge ofEanb's
technology. The major industries include He-3 mining
(exporting it to Earth), ice and oxygen mining (for
domestic consumption and export to Earth-Lunar sta­
tions), and heavy manufacturing, especially using
processes considered dangerous or poUuting on Earth.
Much of Luna's infraswetw"e is owned by the large
Euro-Japanese industrial combines System Technologies, I

Vosper-Babbage, and Tenzan Heavy Industries. The
importance of He-3 mining to the Lunar economy is
declining due to competition with Saturn. The Lunar
combines have diversified into manufacturing and
tourism, but even so, there are fears that Luna may
become an economic backwater,

Far more sinister are the various satellites oper­
ated by military and intelligence agencies. These
range from spysats and command·and.-eontrol systems to
armed space defense platforms and autonomous kill vehi­
cles. The latter are mainly owned by the aerospace forces
of China, the European Union, India, Israel, the Islamic
Caliphate, the Pacific Rim Alliance, Pakistan, Russia, the
Transpacific Socialist Alliance, and the United States.
Since the Pacific War, they have been on high alert. If a
new space con1liet occurs, the action will be exceptional·
Iy quick and deadly, as ranges are close enough that eva­
sion is all but impossible. Some nations are believed to
have camouflaged extra weapons as civilian satellites.
The Revised Ouler Space Treaty (p. 86) recognizes the
right to enforce a 100mile approacb Limit around military
satellites.

There are about 400 pennanently manned space sta­
tions in Earth orbit The largest is Otina's Taiko Station
spaceport (}{EO, transient population 30,000, CR 5), the
first stop for many would-be Man travelers. Rivaling it in
size is the Columbia Deep Space Port (transient popula­
tioo 7,000, CR 4), also in HEO. Many older stations are
"soda can" habitats consbUeted between the 20205 and
2040s (before the dominance of big laser rockets) from
01inese, Indian, and Korean heavy-lift vehicle fuel tanks.
They are "ghetto" accommodations, often in bad shape:
leaking air, low on power, possessing unreliable life su~
pxt, and infested with fungi or discarded microbots.
Investors buy them cheap and rent them to fly-by-night
orbital developers, who generaUy subdivide them into
multiple rooms, perfonn minimal refurbishment, and
sublet them to dubious nanotech stanup companies. Trac­
ing ownership of these facilities can be difficult.

Lunn e'THE moon")
Luna, the natural satellite of Earth, is a large rocky

body like the four inner planets, although it has only one­
sixth Earth's gravity, no abnosphere, and no magnetic
field. It was created 4.5 billion years ago when a giant
asteroid sbUck Earth and blasted debris into space; this
debris coalesced to fonn the moon. Luna is tidally locked
with Earth, so the near side always faces Earth and the far
side always faces away. There is no "dark side of the
moon," really, as all areas get sunlight half the time, but
as on Mercwy, some deep craters near the poles are in
permanent sbadow. 1bese were discovered to contain
small ice deposits.

With no atmosphere to bum up incoming meteors,
Luna has been an exposed target in a cosmic shooting
gallery for billions of years. The Lunar landscape is dom­
inated by overlapping impact craters. They range in size
from a few feel across to the giant South Pole-Aitken
Basin (1,400 miles w;de and 7.5 miles deep) on the r.,.
side, the largest impact crater in the solar system. The
Lunar landscape varies considerably between the



The majority of lunar "warrens" are under­
ground to provide cosmic-ray and solar-flare shield­
ing. Due to lheir subterranean tifes[}'le, Lunar inhabitants
are often nicknamed "rabbits."1bey rarely venture onto
the surface themselves, but many have logged swface
time in telepresence, especially during school years.
Almost all are gene-enhanced, and Luna is very tolerant
of aesthetic biomodification. However, econiche parahu­
mans are rare; Luna's environment is simply 100 unfor­
giving to make adapting to it worthwhile.

Luna City (population 254,000) is the largest settle­
ment. It is located in Shackleton Crater on the Lunar
Soulh Pole, sitting atOp major ice deposits. It is a free city,
but under lhe thumb of Euro-Japanese and transnational
space corporations. Luna City was badly damaged in an
accident in 2085, and part of lhe infrastructure has been
rebuilt as a high-biotech city by Biotech Euphrates.

Farside Observ3lory (population 300) is located in
TsioLkovsky crater on lhe far side, and is lhe oldest settle­
ment on lhe moon. It is a huge distributed array of radio
and optical telescopes. Strict emission control regulations
are enforced on Farside to avoid interference with the
observatory's activities.

Tranquili[}' Industrial Zone (popuJation 23,(0) is
scaltered across over 100 square miles in the Mare TI1lll­
quili[}' region on the near side. An early eenter for He-3
mining operatiom, it also boasts Port Tranquili[}', the
largest swface spaceport, and the adjacent "Helium City"
manufacturing center. In this thriving economic zone.
cybershells outnumber humans by more than 10 to I.
Much of Helium City is above ground and in vacuum.
1be surrounding waste dumps, mine pits, and junk­
yards are alive with industrial microbots who often

prey upon one another even as they seek to salvage
material. The zone is now devoted more to industrial

activities lhan He-3 mining.
Moonshadow (population 5,800) is a major tourist

center, heallh spa and adventure park localed in a planned
communi[}' by shadow ice deposits on lhe north pole. It is
largely owned by SpaTek corporntion.

1bere are hundreds of other outposts on the moon.
from oxygen mines to factory crawlers to science labs.
Some of them are owned by individual corporations, oth­
ers by natiom, a few by individuals.

TUE lnGRnnGE POinTS
1bese are locations in Earth-Lunar space where the

gravitational pull and orbital fcrees of the Earth and Luna
cancel each other OUL There are five Lagrange points, but
I.A (located 60 degrees ahead of Luna's orbit around the
Earth) and L5 (located 60 degrees behind its orbit) are
especialJy stable. An object placed there will stay there,
orbiting the LA or L5 point whiJe being carried along by
Earth and Luna as they orbit the sun. National space
agencies and industrial combines began placing hardware
(l1lllging from telescopes to service statiom) in the lA and
L5 points in the early 21st century. 10 the 2030s the first
manned stations were buiJt, supporting Lunar and aster·
oid prospecting missions. Between 2040 and 2070, Earth­
crossing asteroids were moved into the LA and L5 points
for mining. They provided the raw materials to build the
many industrial stations and space habitats that exist
today. The majority of people live in hoUowed-out aster­
oids or smaller work: stations. Only a few giant O'Neill
cylinder colonies (p. 75) were consUl.lcted, and only after
growing space populations, fusion power, and asteroid
retrieval made them affordable.

Colonies in the same L.1grange point are usually
within 500 miles of each other: the closer they orbit the
Lagrange point, the more stable lheir orbits. Their close
proximity means that cheap, lightly built. space taxis or
scooters can be used to visit neighboring stations. How­
ever, some colonies restrict foreign visits to avoid memet­
ic pollution or out of fear of espionage.

Lagrallge 4
I.A is lhe more gentrified of the two Lagrange points.

It was the first to be extensively settled, and is now home
to a few dozen large colony habitats with a combined
population of well over a million people, as well as
numerous smaller manned and unmanned stations. Most
of the stations were established by governments, major
corporations, or welJ·funded ideological groups.

Islandia, the crown jewel and cultural capital of LA,
is a holJow pair of linked cylinders several miles long.
Inside is a fully landscaped interior with its own

towns, fanus, and factories. Islandia is a giant
industrial park, resort. and tax-free



economic zone built by a coalition of economic
interests headed by the orbital and lunar transnation-
als System Technologies and Tenzan Heavy Industries.
The culture is similar to Luna. and is home to a number
of transhumanist groups. Islandia has a population of
497,<XX>. It incorporates a large spaceport and is CR 2.

The other LA stations come in all shapes and sizes.
from Bernal spheres and wheel-shaped tocuses to cheap
"tin cans"; see Space Habilals, p. 75. In addition to cor­
porate spaceyards and factories, its several ideological
colonies include Marg~t (pop. 51,000), a successful
experiment in forming a women·only society, Deseret
(pop. 32,(00), a Mormon colony, and !he MacLarren
Unity (pop. 4,800) populated by clones of billionaire
genius Hiroshi Macl..aJren.

lAgrange 5
L5 is known as the "junk jungle." A great deal of

older hardw~ in HEO, LA, and Lunar omit has been
towed out to L5 by salvage teams, simply to reduce the
risk of debris collisions. It is often resold at scrap prices
to whoever wants it, as building material or low-rent
habitations. A few captUred asteroids ~ also present,
some so heavily mined that they were judged stroctural­
Iy unsound.

This collection of tin cans. ''Swiss cheese" asteroids,
and other junk is presently home to a sizable population of
scavengers, exiles, dissidents, and homesteaders. The L5
explosion occurred in the 20705, after the development of
inexpensive anti-radiation nano made it possible to live in
much cheaper space habitats by skimping on shielding. L5
has become a huge trailer park in space. Its inhabitants
include many economic refugees and members of fringe
ideological groups who split off from orbital stations, LA
colonies, or Luna. to seek their fonunes or to escape per-

secution. L5 colonies range in JX)puIation from a few
dozen to several thousand people; the smaller colonies
are not self-supjXXting, but survive through contract
work for the larger ones. The total JX)puIation of L5 is
uncertain, since some of the ideological colonies have
used anificial wombs and cloning to replicate them­
selves. It could be 4O,0CK>-5O,OOO.

L5 natives are nicknamed ''Elfs'' (nol elves). Suc­
cessful Elf colonies include the libertarian preserva­
tionists of Cornerstone (population 12,0(0) and the
Christian transhumanists of Seventh Heaven (popula­
tion 7,000). A few mainstream groups have also locat­
ed here due to the cheap real estate, and so there are

some factory stations, artist's colonies, and research sta-
'tions. Other Elf colonies~ disasters waiting to happen,
Isubsistence operations on the brink of collapse. havens
for runaway bioroids, zenHJ sweatshops, or peay fief­
dams rife with human rights abuses. There's usually at
least one humanitarian crisis every few months, ranging
from life suppon failure to cult suicides to runaway
nanoplagues. If a situation is dranwic enough to

lead to media coverage, government or nongovern-
ment agencies may intervene to prevent total disaster

or clean up afterward. Nevertheless, like many gbenos,
L5 possesses a dynamic culture aU its own, and some
people wouldn't live anywhere else in the system.

mnRS
Mars is the fourth planet out from the SUD. Half the

diameter of Earth and much less massive, Mars' weak
gravity sustained only a tenuous atmosphere. The only
water in its cold dry climate was locked in polar ice, deep
subsurface aquifers, or laym of seasonaJ permafrost.

Statistics: Mars
D~tu: 4,223 miles.
Mass: 0.107 Earth masses.
Dmsiry, 3.9 gtero'.
Gnzviry, 0.38 G.
Esc~ V~Jocil)l: 3.1 mps.
To Orbil: 2.2 mps.
RotaliOllLlJ hriod: 24.6 haws.

Or/n/QI Peri~ 1.88 yean.
Solar Day, 24.7 houn.

AlnWspMric Pressure: Very Thin (0.4 ann.).
AJmcsph~ric Composition: 45% carbon dioxide,

27% oxygen, 21% nitrogen, 2% argon, 5%
oIher.

Surfac~ Wa/~r: 20%.
Temperature: 2O"F (average).
PopuJalio,,: 2.5 million.
Spac~pons: Large spaceports at Phobos and New

Shanghai. Multiple small spaceports; numer­
ous space stations in orbit. Space elevator.

Control Rating: CR 1-4.
Moons: Two: Deimos and Phobos.

Terraforming has changed this. The atmosphere is
now much thicker (though still very thin compared to
Earth's). The air has too high a percentage of carbon
dioxide to be breathable by unmodified humans, but a
person with an air mask, oxygen tank, and wann cloth­
ing can waUc safely on Mars with no need for a pressure
suit, and modified plants, animals, and even humans can
flourisb there. Mars remains colder than Earth, with
exceptionally harsh winters. Although inigated areas
exist and simple genemod plants such as lichens ~
spreading, much of the planet is still cold rock-strewn
desert, twisted canyons, and barren mountains. Most of
the water is in the Marineris and Borealis Seas, but a few

large lakes also exist.



The pioneer spirit is alive and well on Mars,
wilh a dynamic population who believe they are
building a second home for humanity. Habilations on
Mars are a mix of domed, surface, and underground com­
plexes. The largest seulemenl is China's New Shanghai,
but the multinational "free city" of Port Lowell is also
booming, serving as a de-facto capilal for many smaHer
national colonies and corporate operations.

Thanks to the space elevalOr, Mars is experiencing
rapid immigration and financial growth. New construc­
tion is ongoing, businesses are booming, and sharp enrre­
preoelm are everywhere, investing, opening up the
outback. building homes and farms and factories. Every
few months t:he nighl sky comes alive (and the cautious
head to shelters) as a man-made comet - a redirected
Kuiper Belt Object - grazes lhe atmosphere. adding its
load of water and gas to thicken the air. The optimists
believe Mars will be fully habitable in 100 years - possi­
bly within lheir lifetimes. The planet is changing as they
watch, and they are changing with it, eacb generation
adapting to the new conditions.

TIle Martian population is a miJt of native-born
parahumans (many of them altered to breathe Martian
air). indentured bioroids. and immigrants from Earth
(some. with M~-adaptive biomods). As space travel has
become cheaper. a growing number of tourists and busi­
ness travelers visit from Earth and Luna.

I
The largest political entity is China'sM~ Province,

universally known by its nickname "Rust China."1t cov­
ers millions of square miles centered on Pavonis Mons

'(foundation of the Elevator) and the west end of the
Marineris Sea. II is an autonomous region (like Hong
Kong) of the People's Republic of China wilb a socialist
market economy. Half lIle population of Mars are Chi­
nese, and immigration is continuing, as Rust China's
prosperity draws senlers from Earth. A peculiarity is its

high proportion of indentured bioroids. These
make up a visible underclass. and are a remnant

of the earlier decades of Mars colonization, where
China was desperate to increase its population even
if it meant mass-producing not-<juite-people in arti­
ficial wombs.

The second largest colony is the United States'
Martian Commonwealth, with a status similar to
that of Puerto Rico at the end of the 20th century. It
is roughly one-third the area of Rust China, and Lies
at the east end of the Marineris. A few other coun­
tries, notably Peru, have founded smaller national
colonies. and there are also outback settlements thaI
do their best to ignore governmentS. 1lte rest of the
population is of mixed ethnic background.

The diversity of interests on Mars often leads to
friction. Rust China and the United States' Martian Com­
monwealth cooperate on terraforming. and there is plen­
ty of commercial and private commerce between both
colonies. Nevertheless, they are longtime rivals, with
tensions heightened since America's He-3 embargo dur­
ing the Pacific War. Some Americans are jealous of
China's superior position on Mars; some Chinese fear
the United States plots to weaken Rust China. Each side
has sizable military garrisons, and espionage is common.
In addition, there is some tension among other colonies.
Peru's Mars colony mostly sat out the Pacific War, but it
is a TSA member, and remains at odds with its neigh­
bors, accused of harboring nanosocialist agitators and
memetic warfare teams.

In addition to international connicl, a growing num­
ber of Man:ians support complete independence from
Earth - the "Free Mars" movement. This meme is vigor­
ously opposed by China, less so by lbe United States
(anolber source of Sino-American conflict). Mars is also
the home of lbe Martian Triad criminal syndicate, whose



depredations extend well beyond Rust
China. Other sources of conflict are radical

?i"ge groups who have resorted to terrorism to gel
tberr message across. These range from Preservationist
extremists who want to drive humans from the Red Plan­
et to Free Mars radicals and bioroid rights crusaders. The
most dangerous group is Negative Growth (p. 1(6).

Martian Space
Phobos: This moon is 7 miles in diameter, with

microgravity and no atmosphere. It resembles an iee-and­
rock asteroid. Portions of Phobos were wODeled out by
early ice miners. The moon houses the China Aerospace
and Xiao Chu corporation's Mars spaceyard. 00 the sur­
face, many spacedoclc bays and extemal-crad.le landing
pads swann with hundreds of manned work pods, space.­
suited bioroids, and microgravity worker cybersbeUs. The
south pole of the moon is a restricted~ containing the
headquarters of Olina's Deep Space ReeL Large space­
pon., population 3,000, CR 5-6.

Deimos: This moon is 4 miles in diameter, and simi­
lar to Pbobos. It is being used to anchor the Martian space
elevator. It is DOW the upper half of Man' primary orbital
spaceport. Like Phobos, it has been extensively tunneled.
The inhabited areas and surface house a busy aerospace
port. Security is high (CR 6) due to terrorist attemptS to
sabotage the space elevator.

Th~ Space Elevator: Perhaps the greatest engineering
wonder in the solar system, this ''beanstalk'" is a 10 CO)..
mile-long nanofaetured cable coonecting Deimos' and
New Shanghai. It takes two days to travel up or down by
cable car.

Mars Orbit: There are thousands of satenites and
dozens of space stations in orbit, from global positioning
and communication sateWtes ro orbital factories. The
United Stales and China (and to a lesser extent, other
governments) also maintain many anned space defense
platforms. These are on higher alen. than those in Earth
due 10 ongoing tensions, and the perception of som~
strategists, not yel tested, that someone could stan a "lim­
ited war" on Mars without an all-oul escalation on Earth.

High Arcadia: A luxury theme park located inside a
small 0'Neill colony built in high orbit. The park has an
ancient Greek theme and is inhabited by many genemod
uplifted animals, cybersheUs, and exotic bioroids pat­
terned after Greek mythology, as well as other advennue
and culwral activities drawn from classical Greek culwre.
The park bas only recently come online. A controversial
element of High Arcadia is that many of its "native"
inhabitants have been brought up to believe they really
are living in mythic Greece.

Orbital Mirrors: A fleet of orbital mirrors reflects
light down OIl Man to assist with tcrraforming. The mir­
rofS are hundreds of miles across and made of metallized
fabric. They incorpora1e thrusters for station-keeping.

THE mnm BELT
"W~'v~ bun on Curs fiv~ w~eks and you're still

arguing (JV~r what kind ofspin-gravity habitat we should
put in orbit. Fah! You want w~ight? Crowl back. to Mars,
and start bqging. The statists might l~t you land before
they put a bull~t in your brain. Col~ habitat or spin habi­
tat, it doesn 't matt~r. Build ~ith~ron~, and it's thenu! parle
Earth. When our kids go outside to work, sure as tax~s,

they'll screw up. Th~ir reflexes won't ~ spac~-adapted

they'll ~ scared of a puncture or a blowout, and we'll
never be abl~ to compete. Face up, everyone: w~ made a
mistake on Mars. Sure, gengineering the Mars bacteria
was th~ right road, but we were heading down it the
wrong way! Let's stop trying to create little Earths, and
em~e the reality ofour e1Wi/'Otunent. We can tukJpt our
ItnbOms, try Katsuki's calcium hack. Tunnel into this
rock, make it our home, alld come to tenns with micro­
gravity. Once we've done it here, we can do it anywhere
in the Belt, or beyond. Let the statists squat on Mars. Our
children will inherit a greater damni/l, and call all of
space their home."

- Duncanite leader Maya Payne, 2048

The Main Belt is a region between the orbits of
Man and Jupiter, 2 to 4 AU from the sun, that contains
the majority ofasteroids in the solar system. Asteroids are
rocky bodies which orbit the sun, but are too small to be
considered planets themselves. They are leftover delritllS
from the birth ofour solar system, prevented by Jupiter's
strong gravity from forming into a planet. That was 4.6
billion years ago. Since then, countless collisions have
shattered most larger asteroids into smaller ones, and left

many of the remainder nothing roore than fragments
loosely held together by gravity.



Asteroids vary greatly in size. There are 16
large Main Belt asteroids ISO miles or more in diam·
eter, of which the biggest is Ceres, a spherical miniplanet
527 miles across. There are thousands of mid-size aster-

oids between 10 and 100 miles in diameter, over a mil­
lion with diameters of half a mile or more, and billions
oforbiting rocks from boulder to pebble size. Even so,
the total mass of all asteroids, if they could be com­
bined together, is barely enough to form a single
moon-sized object about half the diameter of Luna.

Except for a few large bodies like Ceres and
Vesta, asteroids tend to have irregular shapes. much
like chunks of gravel. Sometimes two asteroids are
mashed together as a result of a collision, and end up
with very odd shapes.

Asteroids come in several distinct types. The
asteroids in the innermost region of the Main Belt (2

to 2.5 AU from the sun) tend to be stony-irons, ~ 0

a mix of iron and silicate rock. with a smattering of large
chunks of nichl-iron. The middle regions of the Belt
from 2.5 to 3 AU are a blend of stony-irons and soot­
colored carbonaceous asteroids. These are formed from

nEltR-flIRTH RSTEROIDS
Asteroids whose omits approach within 1.3

AU of the sun or cross Earth's orbit are known as
near-Earth asteroids (NEAs). They are mostly
fragments of Main Belt asteroids or the cores of
comets whose course has been altered sunward
due (() collisions with other asteroids or the gravi­
tation influence of Jupiter. NEAs include stony­
irons, carbonaceous, and nickel-iron bodies.
NEAs are grouped into three categories, named
for the flISt asteroid of each type discovered:

Anwrs: Asteroids which cross Mars' orbit but
do nol quite reach the orbit of Earth.

Apollos: Asteroids which cross Earth's orbit
with a period greater than once a year.

Atens: Asteroids which cross Earth's orbit
with a period less than once a year.

NEAs range from pebbles to about 25 miles
across. A few thousand are half a mile or more in
diameter. NEAs were the fust asleroids to be
intensively studied, as they posed a risk 10

human civilization from collisions. They were
also the fllSt 10 be visited by manned expeditions,
and the first to be mined. Many NEAs, including
some on dangerous Earth-crossing orbits, have
beeD moved via mass driver into the LA and L5
points, where they have been used as construc­
tion material for space habitats and resources for
space factori .

frozen hydrocarbon sludge mixed with rock and
metal chunks, and, from 3 AU onward. water ice.

From 3AU to4 AU, carbonaceous asteroids are the dom­
inant type. Almost all asteroids contain traces of rare
minerals, ranging from platinum (() uranium. Since even
a fairly small asteroid can mass billions of tons, eveD
II'aCe amounts can represent vast coocentrations of ore.

Despite the mineral wealth of the Belt, the asteroids
an: 1101. alive with hardy prospectors hunting for platinwn,
gold, uranium or eveD ice. Asteroids an mined, but the
process is different: see N~ar·&rth Ast~roids, below.

lifE mTHE mltm BELT
'There are more than 100 populated asteroids in the

Main Belt, ranging from large habitats with a thousand or
more people to tiny "gas stations" with fewer than a dozen
inhabitants. 'The preseDt population of the asteroid belt is
estimated at over 5O,CXXl people., and growing rapidly.
Most an: fanners, engineers, and researchers, but large sta­
tions support diverse occupations.

People an:D't looking for precious minerals in the
asteroids. Instead, they want freedom. Tbe Duncanites
came here fleeing persecution on Mars, and other groups
have followed, looking to escape the Babylon of Earth and
seek new opportunities to do as they wish. Offworld
colonies like Mars, Luna, and Islandia an: willing and able
to send their square pegs elsewhere, and as the cost of get·
ting into space. bas fallen, a growing number of Earth­
based groups have also funded asteroid colonies to provide
places to practice beliefs or policies free of inteJference.

Corporations have also come to the Belt, seeking the
freedom to establish research stations where they don't
have to me environmental impact statements or woIl)'
about offending the neighbors. It's where people experi­
ment with nanoviroses, self-replicating robots, and anti­
matter.It's also the site for more controversial experiments
in genetic engineering and biogenesis, as it's usually well
beyond the reach of would-be protesters and preservation­
ist activists.

A bit of actual asteroid mining does go on in the Main
Belt, hut only to supply the needs ofexisting communities
both here and in the Jovian and Saturn systems.

Asteroid Habitats
B~~hiW! habitats an: three-dimensional mazes of tun­

nels and chambers burrowed into an asteroid. 1bey are
microgravity environments. Beehive habitats nonnaIly
have some surface installations such as landing pads, air­
locks, vents, tool sheds, and antennae dishes. For energy.
beehive habitats use solar panels in the inner system or
nuclear reactors (fission or fusion) in the outer system.
Many an: constantly expanding, as their inhabitants (or
their machines) tunnel deeper in the asteroid every year.

If designed to be self-supporting, they will have
hydroponics or fauxtlesh vats.



Cole habitats are metallic asteroids that were
melted and reshaped to create hollow cylindrical
metal-hulted stations. then spun to produce artificial
gmvity on their inner surfaces. Cole habitats may be
terrnfonned with soil and plants. and use mirrors or
fusion power to light their interiors.

Gas Slt/liofls may be beehive or Cole habitats. Usu­
ally buill into ice·rich carbonaceous asteroids. they are
service stations providing water or hydrogen reaction
mass, maintenance. or other amenities. Some stockpile
nuclear pellet fuel (for pulse drive engines) as well. A
typical gas station also includes maintenance facilities
and occasionally shops. motel. and entenainment facil­
ities. Populations range from l.cro (complctcly auto­
mated) to a few hundred peoplc, depcnding on
sophistic:l1ion and the services offered. Many gas sta­
tions are independent. but a growing number are cor­
porate or corporate franchises, often owncd by
Vosper-Babbage. Tenzan He:lvy Industries. Titan Con­
sonium. and others. A few deep space forces also oper­
ate gas st:ltions.

nOTnBlE mnm BELT
flSTEROID STnTlOnS

Here is a representative sampling of the larger
Main Belt habitats. All asteroids are microgmvity vac­
uum environments with minimal escape and "to orbit"
velocities. The firsl name is the asteroid's name and
designation: the second name is the name scnlers gave
to their colony.

J Ceres - Silas DlIlIeall Statioll
The I:lrgest asteroid in the Main Belt. Ceres is :1

carbon:lecous body with a diameter of 527 miles. Silas
Duncan St:ltion is the origirwl Duncanite settlement. a
beehive h:lbit:lt with:l population of 16.600 living in an
anarcho-c:lpit:llist society. It is the headquaners of
Avatar Klusterkorp and the Green Duncallites (p. 85).
Major activities include radical human genetic engi­
neering. bioroid design. bioroid education techniques.
puntropy research. and asteroid habitat engineering.
Silas Duncan St:ltion has a large spacepon and is CR I.
There are a half-dozen smaller Duncanitc habitats on
Ceres. established by different families and companies:
it's a big asteroid.

2 Pallas - Heshellg Statioll
The second-Iargcst asteroid. Pallas is a carbona­

ceous body with a diameter of 309 miles. Hesheng is a
beehivc habitat with a population of 6.700. many of
them microgmvity-adapted bioroids. It was senled by
China's Xi:lo Chu corpormion and is home to their
major ll:lllotechnology rcsearch laboratory. Hesheng
has a small spaceport and is CR 4.



4 Vesta - Exogmesis Statioll
Vesta is II rocky asteroid wilh a diameter of 291

miles. Exagenesis Station is a beehive habital that houses
the Exogenesis corpormion's main laboratories and man­
ufacturing complex. A small asteroid was moved into
Vesta orbit and converted into a Cole habitat for agricul­
tural and residential use. Vesta has a population of 7,200,

mostly researchers and engineers. Many are bioshells
and cybcrshells housing ghasls, shadows, and sapi­
ent Als. The stalion was the scene of a serious labor
dispute last year, and is presently occupied by Exec­
utive Decisions Incorporated (p. 94) security forces
under !he auspices of Nanodynamics. The simarian
remains tense. It has a small spaccp:lrt and is CR 5.

10 Hygiea - Yametei Statioll
Hygiea is a carbonaceous asleroid with a diam­

eterof253 miles. Yametei Station is a beehive habi­
tat with a population of 2,400. It is the Main Belt
headquarters of Tenzan Heavy Industries and a
colony of Japan. hs major activity is manufacturing
high·technology goods (such as industrial cyber·
sheDs, 3D printers, and fusion reactors) for sale to

other outer system operations. 1bere is a Duncanite
guest worker immigrant population of 100..200 people,
mostly Avatar Tennin (p. 117). Small spaceport, CR 3.

259 Aletlieia - Aletliein Statioll
Alelheia is a carbonaceous asteroid with a diam­

eter of III miles. Its busy beehive habitat (population
5,500) houses the Main Belt headquarters of Vosper­
Babbage and Hawking Industries. as weD as a Royal
Navy Space Service base. Aletheia Station is a colony of
the Uniled Kingdom. [n orbit around AJelheia are three
other small asteroids converted into Cole habitats and
containing residential areas and fannland. Major activi­
ties include robotics research and development and
spacecraft manufacture. servicing. and upgrading, most­
ly catering to other Main Belt clients. SmaU spaceport
with spaceyacd. CR 4.

112434 Shezbetli - Hawkillg Statioll
Shezbeth is the solid core of a Kuiper Belt Object

originalJy located some 4QAU from the sun. At consider·
able expense, it was moved inlO the Main Belt arriving in
2099. II now orbits AJetheia, where the MuJdoon black
hole (see p. 23) is being studied and used as a gravitic
fusion plant 10 power high-energy physics experiments.

511 Davida - New Covellallt Statioll
Davida is a carbonaceous asteroid with a diameter of I

203 miles. New Covenanl is a beehive habitat with a pap­
ulation of 4.(XXl It was founded by Christian hyperevolu­
tionists from the Seventh Heaven L5 colony. It is a
cyberdemocraLic l.heocracy in which believers in good
standing are chosen at random to serve as ruling ministers.
II is a haven for digital creationiSI activists (see p. 9O), and
harbors several "liberaled" sapient Als as citizens. There is
also a colony of AstrvplIs sapient uplifts (p. 118) - space·
adapted OClopuses - who broke away from Exogenesis
with a few stolen SAJ programs and are seeking sanctuary
(and looking to convert). Major economic activities
include dcvelopment of computer hardware, new brJ.in
implants, intelligence augmenlation, and uploading lech­
nology. Small spaceport, CR I.

704 111teralllllia - Liberty Bell Statioll
lntcramnia is a carbonaceous asleroid with a diame·

ler of 197 miles. This asteroid houses a gas station and
Plymouth Rock homestead composed of six extended
families (population 50). lnteramnia has a smaller ter­
rafonned Cole habital orbiting it housing farms (raising
animals for food!), plus various facilities for entertaining
visiting spacer crews. CR 2. and has a space docl..:.

Other Asteroid Statiolls
As there are millions ofasteroids and a hundred or so

stations, the OM should feel free 10 creale additionaJ
asteroid bases of varying purpose and population. Many
are run by small groups. often with counterculture beliefs:

cuJts. racial supremacists, survivalists., and others. Most
are 2 to 4 AU from Earth.



OUTER SYSTEm
The outer system extends from beyond the Main Belt

to the hetiopause. Half a billion miles or more from the
sun, well beyond the freezing IX'int of water, the majori­
ty of celestial bodies are giant balls of gas or frozen ice
and rock.

Jupiter is the largest planer. in the solar system, with
a diameter 11 times that of Earth and over 300 times its
mass. Its upper atmosphere is shrouded in alternating
bands of light and dark red. brown, and white ammonia

clouds. Jupiter's weather is violeot. with bwricane­
force winds and cyclones vaster than planets that rage
for centuries at a time. Beneath the clouds lies the
rrue Jupiter: a vast superdense annosphere ofhy~

gen and belium, thousands of miles deep, lhat gradu-
ally turns liquid as the pressure increases. Under this
strange ocean is a hot. electrically conductive layer of liq­
uid metallic hydrogen, surrounding a solid core about the
size of Earth.

trapped in its magnetosphere, they are accelerated
to very high velocities, creating deadly belts of radia·

tion similar to but far more powerful !.han Earth's Van
AUen belts; see Radiation HtJYJrds, p. 59. The orbits of
several of Jupiter's moons pass through this zone, endan·
gering would·be visitors.

Like Saturn, Jupiter is orbited by rings. Jupiter's are
darker and less extensive, composed of small rocky
grains and gravel chunks rather than ice.

Manned exploration of Jupiter is presently impossi·
ble, but lelepresence and cybershell probes have ventured
beneath its clouds, and a few have penetrated into !.he liq­
uid hydrogen seas. 'There are currently several dozen
cybershells engaged in planewy exploration, mostly for
scientific foundations.

Jupiter's allDOSphere has some of the ingredients for
life, but so far no life has been found. This has 001

stopped some among the Green Duncanites from investi­
gating the possibility ofcrrQting Jovian life.

Jupiter has not been colonized, but human settle­
ments have been placed on some of its many moons.
Transjovian space is a new frontier. The prizes for devel­
opment are water ice (reftned into oxygen and hydrogen,
for life support and reaction mass) and gravity (for sling­
shot effects), and Europa itself.

EUROPfIStotistics: Jupiter
Diameter: 88,850 miles.
Mass: 317.8 Earths.
Density: 1.33 glcml .

GnN!/)" 2.36 G.
Escape Velocity: 37 mps.
To Orbit: 26 mps.
Rotational Period: 9.9 hours.
Orbital Period: 11.86 years.
Atmospheric Composition: 90% hydrogen, 10%

helium, tr.lCeS of other elements, mostly
ammonia and methane.

Temperature: _240°F (cloud lOps).
Moons: 28+ including Metis, Adraslea.

Amalthea, Thebe, 10, Europa, Ganymede,
Callisto, Leda, Himalia, Lysithea, Elara,
Anake, Canne, Pasiphae, Sinope, and many
SIJlll!ler hiU- and boulder-sW:d bodies.

Europa is the sulh moon ofJupiler, the third-largest,
and the first to be visited by humans. It is slightly small­
er than Luna, and the surface is exposed to Jupiler's radi­
ation belt (see Radiation Halllrds, p. 59). Europa is
lightly cratered, with only I.hree large impact sites. Its
bright surface consists of a 6- to l()"miJe·thick crust of
waler ice, scored by ridges and lines. It resembles sea ice
on Earth - which is not surprising. The ice covers a vast
sall·water ocean, warmed by tidal heating. The ocean is
60 miles deep, and holds more water than does Earth's!
Europa's orbit around Jupiter creales stresses that flex !.he
moon's core, causing hydrothennal vents to open in !.he
ocean floor. These "hot smokers" create conditions where
extral.eJTeStriai life has evolved: the vents are ftery gey·
sers surrounded by bacteria-encrusted rocks.

Life on Europa consists of two basic baclerial ecol~
gies: cold-loving psychrophiles in the oceans., and various
thermophiles near !.he volcanic vents. The latter, Parapy­
rolobus europai!. have some similarities to the terrestrial
vent-fonn bacteria Pyrolobus fwnarii. There is fleeting

Jupiter's gravity is also impressive. exerting a major evidence of larger organisms.
influence on other smaller bodies like asteroids and 'There are I.hree major bases on Europa. AU are lUn-

comets. The high gravil)' and equally high escape veloci- neled deep into the ice. Eacb installation has one or two
Iy is one reason the Titan Consortium chose to pelfoan well shafts that lead down a few miles to the ocean itself.
gas mining operations around more distant Saturn. The IThe surface facilities are many hundreds of miles apart.
other reason is radiation. and as a result, above-ground contact between them is

Jupiter has a powerful magnetic field, and wben minimal. Bases were established in craters, where the
charged particles from the solar wind become "',I'..... ice has already been partially cracked.



CRABE: TIle oldest ba'iC on Europa. populated
by 70 aslfObiologislS and suppon staff. It is located in
the 16-mile wide PwyIJ impact crater. Europa stiltion con­
IJOls sevcml cybershell research submarines and numcr4

ous swanns of swimmer microbols. CRABE is financed
by the E.U.: the name stands for Centre de Recherrhe
AstroBiologiqll1! d'Ellropa.

Statistics: Europa
DisulIlcefrom Jupiter: 0.0045 AU.
Diameter: 1.950 miles. Mass: 0.008 Earths.
Density: 3 glcm'.
Gml'ity: 0.13 G.
Escape Velocity: 1.2 mps.
To Orbit: 0.87 mps.
Rowriolla! Period: 3.55 days.
Orbiwl Period: 3.55 days.
Swfilce Water: Ice on SUrf:ICC. Ocean covers

100% of moon under icc.
Tempertlf/lre: -26O"F.
Atmosphere: Traces of ox.ygen; effectively vacu-

um.
POpflllltio,,: 500 (uncenain).
Spacepons: one: spacedocks m each base.
COlllrol RllIi"g: CR O.

Ge"esis Statio,,: This is a Green Duncanite colony
operated by Avatar Klusterkorp. It is located in the 1llera
Macula region. an area of jumbled
"chaos terrain" fomled when a plume
of wann water melted through the ice.
Genesis Station has been seeding
Europa with hybrid terrestrial life
fomlS modified to survive in the vent
environment. Recent attacks on its
facilities have led to Avatar importing
its own defenses. The "War Under the
Ice" may escalate.

M(lIl(lml'(1II SUII;OIl: This facility
was a fonner ESA base. later aban­
doned due to budget cuts. II was refur­
bished and taken over by a private
astrobiology research foundation. 1be
foundation is actually a front for the
Europa Defense Force. a mdical
preservationist group. lbe EDF has
imported anned mini-subs and bioroid
soldiers. and has begun a program
aimed at erndicating the Genesis
fonns. The station occupies pan of the
19-mile wide Manann'an cmter near
Europa's tmiling hemisphere.

OTHER JOUIfIn moons
Jupiter has 16 moons 10 miles or more in diameter.

and several smaller moons. The largest moons are the
four discovered by Galileo: 10. Ganymede. Europa. and
Callisto. The innermost moons share lheir orbilS with
multiple rings formed from small boulders (3 few yards
across). pebbles. and dust particles.

10
This moon is about the same size as Luna. but is

unique in the solar system. It looks a bit like a hot pizza.
Its proximity to Jupiter. Ganymede. and Europa causes
massivc tidal neJting. tonuring lo's geology. The moun­
winous surface is alive with .lctive volcanoes, which send
plumcs 200 miles into the sky. and violent moon-shaking
quakcs. Aows of sodium-rich lava stretch for hundreds of
miles. The temperature range is dramatic. from 3.000°F
rivers and lakes of molten lava to _225°F elsewhere. 10 is
he.wily irradiated by Jupiter's radiation belt: see Radill­
tioll f!a:,arris, p.59.

10 Base: Exogenesis (p. 9-1) has a cybershell pres­
ence on 10. with a few automated bases and an estimated
populalion of about 300 sapient infomorphs. 0 human
has ever visited its surface. 1llCre have been unconfim'lCd
repons of conflict belween bases. following the recent
Exogcnesis labor dispute.

10 is 0.0028 AU from Jupiter. It has a diameter of
2.263 miles. a gravity of 0.183 G, and an escape velocity
of 1.6 mps. It has a small spacepon and CR O.



Gallymede
Ganymede is the largest moon in the solar

system. bigger than Mercury or PIUla. It is mostly dirty
ice over a rocky core. The Icmpemlurc is a chilly -250°F.
Like Europa. Ganymede has a deep ocean of salt water
underneath its icc. However. Ganymede's ocean is far
less accessible: 60 miles beneath the moon's frozen sur­
face. There is no evidence (so far) of hydrothennal vents
or life foons.

Ganymede is a.eX)?l AU from Jupiter. II has a diam­
eler of 3.270 miles. a gmvity of 0.145 G. and an escape
velocity is 1.7 mps (1.2 mps to orbit). It is unpopulaled.
but occasionally visited by scientific missions.

Callisto
The second·largest of Jupiter's moons. icy Callis­

(0 is the most heavily cr.ucred body in !he solar sys­
lem. although it has no large mountains. Callisto
is far enough from Jupiter thai radiation is min-
imal (0.01 rndsIday) and is big enough lhat its
crust contains minemls as well as ice. The
surface tempemturc is a chilly ·233°F. Like
Ganymede. Callisto has a nearly inac(..'Cssi·
ble subsurface ocean buried deep beneath
its ice.

AsglmJ SllItioll: The large ringed
Asgard crater is home to a manufacturing
base and robofac complex cstablishcd by
Nanodynamics (p. 95). Asgard is intended
to supply opcrmions in the Main Belt and

I TItan. Asgard has a population of 400 and
is growing. A mass drivcr is being built to
hurl icc out to other colonics in the inner
and outer system. It has a small spaccport
and CR 2.

VaUwllll SllItioll: A colony founded by
Red Dune;mites from Liang Mountain. in Val-
halla cmter. Originally a mining stmion. it is
prescmly uscd as a data haven and production cen-
tcr for gmy-Illarket mind emulutions. The facility
was originally located in B:lllgkok, but following thc
fall of the lllai govemment. was moved first (Q Lagrange
5. ;Uld later (in partnership with the Ouncanites) to Callis­
to. It has a small spaceport. Population 100. CR O.

Callisto is 0.0125 AU from Jupiter. It has a diamctcr
of2.986 miles and a gmvity of 0.127 G. Its escape velae·
ity is 1.5 mps.

IJupiter's Outer Moolls
Jupitcr has a fcw dozen smaller moons beyond the

orbit of Callisto. These range in size from a couple of
miles to 112 miles in diametcr. They are all cratered ice­
and-rock bodies. probably captured asteroids. many with
highly eccemric orbits. A few ha\'e been visited. but no
known settlements e.'(ist.

THE TRoJn"s
The Trojans arc loose collections of asteroids located

at Jupitcr's Trojrul points. a pair of locations where the
gravity of Jupiter and the sun cancel out. creating areas of
gravitational stability similar to the L4 and L5 points in
the Earth-Moon system. The asteroids are named after
heroes from the Trojan War. The "leading" or "Greek"
Trojans arc located 60° ahead of Jupiter in ilS orbit and
consist of about 1.300 sizable astcroids (over 10 miles
across) and countless smaller ones. Similarly. the '1rail­
ing" or '"'Trojan" Trojans are 000 behind Jupiter. with over
1.<XX> sizable asteroids and many smaller ones.

Thc astcroids at each Trojan Point are in very loose
clusters. with a density 001 much greatcr than the Main

........... Belt. Many arc 001 cven directly in the plane of
Jupitcr's orbit. but have declinations up to

.mo and right ascensions up to 7ff' from
the actual true Trojan Point.

Trojan asteroids have somewhal
different compositions than the aster­
oids in lhc Main Belt. The majority
of Trojan asteroids arc "O-type"
dark-colorcd bodies. These are sim~

liar to carbonaceous asteroids (see
Ti,e Main Belt. p. 39). but with a
high proportion of carbon poly·
mers and organic-rich silicates.

Notable Trojall
Asteroids

The m;vority of sculers in thc
Trojans have been members of the
;'Red OUllc:lllite" (p. 85) splil1lcr

group. Most of the population are
Telll1ill Avatar parahurnans and vari~

ous bioroids and infomorphs.
911 Agamemlloll - Freehal'en.

Agamemnon (leading Trojans) has a
diameter of 104 miles. Freehaven is a bee­

hivc habitat with a population of 2.200. It is
a Rcd Duncanite enclave. It has a small space­

port :llld CR O.
N37 Diomedes - Ullllg MOl/lllain. Diomedes

(leading Trojans) h~ a diamctcr of 102 miles. Liang
Mountain has a population of 1,400 and is one of the
headquarters of the so-called "Trojan Mafia" (p. 85). II is
a left anarchist society. Liang Mountain has a small
spaceport and CR I.

6/7 PlilrocillS - \'ar{/hamihir{/ Station. Patroelus
(trailing Trojans) has a diameler of 88 miles. It houses a
research facility run by the Indian alional Space Insti­
lute (a government body) in conjunction with Bangalore
Aerospace Limited and (allegedly) the Indian military.

Population 700. Small spaceport, CR 5.



Saturn. the ringed planet. is the sixth out from the
sun and the second-largest in the solar system. Saturn is
a gas giant like Jupiter. but less dense. Its atmosphere is
hazy yellow. with softer bands of deeper shades of yel­
low and ochre. It rotates quickly for its size. and the
atmosphere is cold (_238°F) but very turbulent. Equator­
ial winds can reach 1.100 mph. with wind speed slack­
ening toward the poles.

Saturn's atmosphere is the selling of TItan Consor­
tium's helium~3 gas mining operations. uclear-pow­
ered drone scoop spacecraft from Cassini Station
regularly dive into the atmosphere to retrieve loads of
gas. II is processed at Cassini Station. :md tankers full of
He-3 arc launched tow:lrd Earth or Mars. Saturn has a
radiation belt like Jupiter's, but only about 5% its
strength. making it much less of a h:w.ard for space nav­
igation and colonizalion.

Statistics: Satllm
Diameter: 74.9CXl miles.
Mass: 95.2 Earths.
Densiry: 0.69 glcm!.
Cr(wily: 0.91 G.
EsCal)e Veloci/y: 22 mps.
To Orbi/: 15.4 mps.
Roul/iOllaf PeriOlI: 10.7 hours.
Orbital Period: 29.4 years.
Alfuospheric Composition: 96% hydrogen. 3%

helium. 0.05% methane.
Tempemt/lre: -29()OF (cloud tops).
Po/mla/ioll: varies.
Spacepons: Large: Cassini Station. in orbit.

Usually unmanned. but inhabited by dozens
of AI and ghost-comrolled cybershells.

Colltrol Rating: CR 4 at Cassini Station.
Moons: 30+: see below.

Saturn's Rillgs
Saturn is orbited by a complex system of multiple

rings of icy particles from moons that formed too close
to Saturn and which were tom apart by its gravity. Peb­
ble-sized ice pellets occur every few yards. while ice­
bergs the size of houses can be encountered every mile
or so. However. all the material in a given ring orbils
Saturn at the same velocity and in the same direction.
so a spacecraft pilot (or suited astronaut) can match
velocity with. and maneuver safely through. the rings.
Gravitational interaclions with Saturn's moons split the
ring system into several different pans. The most visi­
ble are the bright dense "A" and "8" rings and thc
fainter "C" ring. but the orbits of S:lturn's moons

result in four distinct ring systems and many sub­
divisions and gaps. The most notable gap is the

Cassini Division. which separates the A and 8 rings.
The rings are occasionally mined by manned and

robot spacecraft to provide water for TItan and other
colonies. They arc also an excellent place for spacecraft
to hide. and there have been repons of rogue AKVs
from the Pacific War lurking in the ring system.

SnTURn's mOOnS
Saturn has over 30 moons. The major moons (those

with diameters O\'cr 70 miles) are Mimas. Enceladus.
Tethys. Dione. Rhea. TItan. Hyperion. Iapetus. and
Phoebe. As with Jupitcr's moons. they are primarily
water ice with rocky cores. although Enceladus possess­
es a subsurface ocean like Ganymcde.

Human settlements h:lve sprung up on Mim:lS. Titan.
Hyperion. and Rhea.

Mimas
The innennost large satellile of Saturn. its topogra­

phy is dominated by Herschel. a huge. deep crater 80
miles wide. As this is one-third thc size of Mimas. the
moon :lppears to have a giant "eye" looking out. Her~

schel's walls are 3 miles high. and pans of its Ooor :lre
6 miles deep. There is a central mountain peak (caused
by a pressure rebound from the impact) in the midst of
the crater that rises 4 miles off the crater Ooor. Christ­
ian hyperevolutionislS from ew Covenant Station
recently established the Eye of God monastery (popu­
lation 70) on Ihe peak. which also functions as a resort
and biomodification clinic for the faithful.

Mimas is 0.0012 AU from Saturn. It has a diame­
ter of 247 miles. a gravity of 0.0003 G. escape velocity
0.1 mps (to orbit, 0.07 mps) and no atmosphere. The
temperature averages -330°F. It has u small spaceport
and CR 3.

Hyperioll
Hyperion's orbit is adjacent to that of Titan. This

small moon has a very irregular shape and rotation.
making for chaotic terrain and difficult landings! It
was originally the hideout of the notorious "pirates of
Hyperion" who raided He-3 shipments during the
Pacific War. The pirate base was captured by the 82nd
Spaceborne, and Hypcrion is now used as a hostile­
environment training area and frce-fire range. It is
posted as a restricted area: a pair of Predator AKVs
enforce a quarantine. Spacedock facilities exist.

Hyperion is 0.0097 AU from Saturn. It is an irreg·
ular body 255 miles by 162 miles by 136 miles. with
variable microgravity (due to its unusual rotation).
escape velocity 0.06 mps (0.042 to orbit) and no

atmosphere.



The largest of Saturn's icy moons. It is two-thirds
water ice. one-third rock. The leading hemisphere is
heavily cratered. compared to the smoolher trailing hemi­
sphere. Rhea is the home of the USAF's Cassini Air
Force Base. It has a population of 1.200. half of them mil­
itary or dependents.

Rhea is 0.0035 AU from Saturn. It has a diameter of
949 miles. a gravity of 0.027 G. escape velocity 0.4 mps
(0.28 mps to orbit). and 00 atmosphere. TIle temperature
is -280"F in the sun. -36()OF in lhe shade. It has a large
spacepon with a growing Columbia Aerospace spaceyard
facility and nuclear-pellet production facility. It is CR 3.

TIT"n
TItan is the second-largest moon in the solar system

and the 15th of Saturn's satellites. Its surface is shrouded
by opaque orange clouds. It is the only moon to p>ssess
an aunosphere with a density comparable to Earth·s. Rich
in hydrocarbon resources. TItan is the de facto capital of
the Deep Beyond and the pride of America's space colo­
niz.uion program.

TItan's comp>sition is about half water ice and half
rocky material. It has 00 magnetic field. but itS atmos­
phere has 1.5 times the surface pressure ofEanh. and acts
as an cffectivc shicld against radiation.

TItan is freezing cold. at -290°F. However. its dense
atmosphere means humans do not need pressure suits - a
heated. specially insulated suit. air tank. and an oxygen
mask are sufficient. TI1C Oltlllosphcre is primarily molecu­
lar nitrogen with 6% argon. a few perccnt methane. and
traces of water vapor. The brc.\kdown of methane by sun­
light in the upper atmosphere fornls thick organic photo­
chemical smog (similar to city smog. but much denser).
This haze hides the surface From visual observation.

TItan has many Em1hlike features. including seas.
rainfall. and volcanic activity. However. the seas and
lakes are composed of liquid lUeth.mc. the raindrops are
liquid methane, and the "hot lava" that volcanoes spew
forth is composed of liquid water and ammonia. TItan's
aUllosphere has been compared to Earth·s primeval soup.
and its surface and oceans arc a breeding ground for com­
plex organic molecules. The sky is Ol soft orange. as light
shines through the hazy smog. The surface is a pastel
landscape of orange. pink. and yellow. The land is cut by
rivers and lakes of methane in which ethane icebergs
drift. There is one larger body of liquid. the Minoan Sea.
The U.S. TItan TertitOl)'. the largC51 human colony. is
located on a lowland river nexus known as the Nubian
Valley. The small Chinese colony is found near the

Mayan Plateau. a region of cryo-volcanic highlands.
The U.S. TItan Territory provides suppon for

numcrous manufacturing and fuel processing centers
on Saturn's othcr moons. TItan's low gravity and

thick atmosphere make it easy for tr.tnsatmospher­
ic vehicles with methane-burning fission rockets and

fission air-rams to boost into orbit. facilitating expon of
bulk chemicals to Rhea. the Belt. or even Mars.

Statistics: Titan
DisllIllcefrom Sawm: 0.081 AU.
Diameler: 3.200 miles.
MillS: 0.0226 Eanhs.
Det/sit)'.' 1.88 glcm'.
Grat'it)': 0.14 G.
Escape \'elocit)'.' 1.6 mps.
To Orbit: 1.12mps.
ROllltiorllll Period: 15.9 days.
Orbillli Period: 15.9 days.
Atmospheric Press/lre.' 1.5 Earth (density is 4.5

Eanh).
Atmosphere Composi/ioll: 90% nitrogen. 4%

methane. 6% argon.
Surface U't'uer.' 40% of surface is liquid hydro-

carbons.
Temperatllre: ·29O"F.
?apl/llI/ioll: 60.000.
Spacepons: L;nge spacepon (TItan Station.

pop. 4(0) in orbit. Large spacepon (Pan
Minos and TIlan AFB): small spacepon
(Jiangli Stalion) on surface: TItan Orbital
Spacepon (small spacepon) in orbit.

Colltrol RlI/illg: CR 3.

The capit:ll of Tit'lll Territory is Huygens City. a
cluster of domed habitats wilh a population of 47.000,
SUlTOundcd by miles of chemical refineries and facto­
ries. Adjacent to it is Port Minos (:I large space­
pon) and Titan AFB. Life at Huygens has a
company-town atmosphere: :1 sizable chunk of
the population arc on two- or four-year contracts
as teleworkers. AI trainers. or other suppon staff.
In addition. soldiers and workers from Rhea usually
show up on libeny every (wo or three weeks. Minos is
famous for its love-doll rental dealerships. capsule
hotels. Duncanile curio shops. and slinky vendors. Oth­
ers prefer to explore TItan in person: backpacking.
methane ice skating. and human-powered flight are
common. There are several outback research stations.
semi-automated robofacs. and experimental farms.
some attempting (0 engineer TItan-adapted life form!..
The real colonists of TItan arc found here: cybershells
and other exotics carefully engineered to make TItan
their home. There is some tension between the perma-

nent colonists and the temp workers and soldiers.



Xiao Chu has established a factory complex
on Titan. Jiangli Station. supposedly to begin nitro­
gen mining to suppon its growing Main Belt opera­
tions. This is viewed with alarm by the U.S. military. as
the base is rJpidly cxpanding, adding defensive sys­
tems and bioroids. some optimized for the environ­
ment Jiangli Station has a population of 1.700 and ilS
own small spacepon.

TItan's combination of low gravity and a dense
atmosphere makes it a paradise for aircraft. Transatmos­
pheric vehicles fuelled by methane ramjelS easily reach
orbit Transpon on the surface uses hovercraft. helicop­
ters. and aircraft.

URnnus
Uranus is the seventh planet from the sun. A gas

giant like Jupiter. its bluc-green color is the resuh of red
light being absorbed by methane in ilS atmosphere.
Unlike oLher planets. it rol;ues sideways relative to the
plane of the solar system. possibly due to some ancient
collision. Uranus is colder and smaller than Saturn and
Jupiter. and much more of ilS mass is a solid core. Its
atmosphere is calmer than those of ilS larger brethren.
although still turbulent by terrestrial standards. with
winds of 60 to 370 mph.

Uranus has faint rings of dust panicles and small
rocky boulders. and 21 moons. all fairly unremarkable
airless balls of rock and icc. The largest are Titania and
Oberon. both just over 900 miles in diameter.

Statistics: Ural/us
Diameter: 31.800 miles.
Mas.\·: 14.5 Earths.
Del/silY: 1.3 glelll'.
Gravity: 0.89 G (upper clouds).
EscalJe Velocily: [3.2 mps.
To Orbit: 9.3 mps.
ROUlliollal Period: 17.2 hours.
Year: 83.7 years.
Atmospheric ComfJOsilioll: 83% hydrogen. 15%
helium, 2% methane.
TemlJemtflre: -355°F (cloud tops).
Moolls: 21 : see below.

l11e 11th moon OUI from Uranus. Miranda is mostly
ice and rock. with an odd "jigsaw" geology of crazy
canyons (some up to 12 miles deep) andjumbled features.
Xiao Chu has established a scientific base to study ilS
geology. 11le population of 120 humans appears

excessive for such a station. which would norn13l1y
be staffed mainly (or exclusively) by cybcrshells.
There arc rumors thai Miranda Station is a flrst step in

an effon by China to begin He-3 mining of Uranus. While
fanher away than Saturn, the lower gravity and less-fierce
weather mightlllake operations (in the long term) cheaper
than Saturn. It would also prevent the United States from
interfering with any Chinese He-3 mining operations.

Mimnda is 0.(0)86 AU from Uranus. It is about 290
miles in diameter with a gravity of 0.0079 G and escape
velocity 0.12 mps (0.08 mps to orbit). Surface temperature
is _335°F.

Blue eptune is the eighth planet from the sun - or
sometimes the nimh planet. as Pluto's orbit is quite
eccentric. It is the most distant gas giant. Neptune is
similar in size and composition to Uranus. but a lillie
smaller. a bit holter. and with a more active atmosphere.
The winds in Neptune's atmosphere are the fastest in the
solar system. Thcy can reach specds of 1.200 mph. cre­
ating an cvcr-changing cloud system and violent world­
sized cyclones similar to those of Jupiter. but more
shon-lived.

Statistics: Neptune
Diameter: 30,800 miles.
Mass: 17.1 Eanhs.
Dellsity: 1.6 glem'.
Gmvity: 1.12 G (upper clouds).
EscalJe Velocity: 14.5 mps.
To OriJil: 10.2 mps.
ROlatiOlwl Perioli.· 16.1 hours.
Year: 164.8 years.
AIII/ospheric COII/positioll: 74% hydrogen, 25%

helium. 1% methane.
Tempermllre: -380°F (cloud lOpS).
Moolls: Eight sec below.

Neptune has eight siz,,'lble moons and the usual col­
lection of orbiting rocks and captun.."'<1 asteroids. The
majority of Neptunc's moons arc airless. cratered. rocky
icc balls. with one exception:

Triton
Neptune's largest moon is 1.680 miles in diameter.

Its low density (2 glcm') suggests it is a captured Kuiper
Belt body like Pluto. Triton has a trace atmosphere of
nilrOgen and methane - effectively a vacuum. Its surface
has few cralers but is scarred by enornlOUS cracks and fis-

sures from eryo-volcanism and covered with nitrogen
ice (with pink methane icc on the south polar cap).



The core is heated by tidal interactions with Nep­
tune. resulting in nitrogen ice and dust geysers that
erupt on the surface. spewing plumes miles into space. It
is very cold. with a surface temperature of -39O"F.

Escape velocity is 0.9 mps (0.63 mps to orbit). Gmv­
ity is 0.08 G.

The U.S. Astrographical Service sent cybershell
explorers to Triton in the 20705. but humans only experi­
enced Triton through badly tight-lagged telepresence.
The last cybcrshells ceased functioning in 2090. How­
ever. statements and disclosures made by System Tech­
oologies AG following their sale of Exogenesis suggest
the latter corporation may have established a secret
research station here. with an infomorph or bioroid popu­
lation of unknown size.

THE KUIPER BELT
There are millions of cold. icy bodies beyond ep­

tune. circling the sun in long eccentric orbits. Most
occupy a wide band around the plane of the ecliptic. the
Kuiper Belt. between 42 and 50 AU from the sun.
although scattered objects can be found as orbiting as
far out as 150 AU. The bodies populating it are leftovers
from the birth of the solar system. and consist of a
nucleus of rock less than a mile or two across surround­
ed by a b..11 of frolen dust and gas. Over 70.000 of these
Kuiper Belt Objects (KBOs) are more than 50 miles
across. Several are hundreds of miles across. compara­
ble in size to Pluto.

Many KBOs are in st:lble orbits. but sometimes a
KEO's trajectory is affected by the gravit:ltional interac­
tion of Neptune or Uranus. slinging il oul of the solar sys­
tem into the Oort cloud. or on a new orbit that will carry
it through the inner solar system. As a KBO :lpproaches
the sun. it becomes a sh0l1-period comet: its outer layers
begin to evaporate. creating an aura of dust and gas. or
coma. TIle solar wind blows this away from the sun. pro­
ducing the comet's long glowing tail. which always
points away from the sun. Over multiple passes, some
comets lose all their icc and frozen gases (such as
methane). leaving only a rock corc.

The Kuiper Belt has a tmnsient population of spac­
ers engaged in "comet herding" operations 10 support
Mars lerrafonning. Fusion torch engines are installed on
KEOs using their own ice as fuel 10 accelerate them into
the inner system. on trajectories that will end up grazing
the Martian atmosphere. evaporating and depositing
their ice as water vapor. The Kuiper Belt·s population is
estimated at about 2.000. mostly parahumans. bioroids.
and infomorphs. Many are Gypsy Angels (I'. 86): others
belong to various space corporations. A few KBOs are
rumored to house pennanent Duncanite populations:
there have been some reports of unidentified spacecraft.
and rumors that c)'bershell vessels are replicating
there. for reasons unknown.



SPACE TRAUEl

"llthings are
artificial. for nature is
the art of God.

- Sir Thomas Browne

,.'..........................11IIIII

InTERPLnnUnRY DISTnnCES

"Rellch foll' orbit (lIId yo// 're halfway to anywhere ill
tile solar system."

- Roben A. Heinlein

Interplanetary distances are measured in astronomi­
cal units. or AU. One AU is the average distance from Lhe
Earth (0 the sun: 93.000.000 miles or about 500 light­
seconds. (A light-second is the dislallce light can Lr3vel in
a second: 186.CXXl miles.) TIle dislance separating lwO
planets in a SlaT system may be as short as the difference
between their dislances from their star or as long as the
sum of those distances. depending on their orbital posi­
tions. TIle table below shows the differences belween
major bodies:

THE BLnCK HOLE ConTROUERSY
A number of queslions regarding the discovery and origin of the

primordial black holes remain unanswered.
Firsl. was Dr. Muldoon (p. 23) really the first 10 discover them.

and did she deserve sole credit? There are also indications that other
observatories OOliced gamma-ray signatures linked to the Shezbeth
hole in lhe 2020s or earlier. but lhat their significance went unrecog­
nized. Muldoon claims she did nOl access any of this data. but all wit­
nesses to her sky-sweep were lost with the destruclion of the
Chatarang Space University during the Pacific War.

Second. the number of loc;ll holes is higher than that predicted by
cosmological theory. This facl thOlt has led to a Sp3IC of new lheories,
and much scratching of hends.

Third, some physicislS rej(,'Ct the propoSL,<1 IlK'Chanics of black
hole c;lpture, arguing that the mini black hole would have passed right
through the KBO or OOr!
cloud object unless bolh its
course lIlid relative velocity
were very similar, some­
thing that would be a
remarkable coincidence.

These issues have led
conspiracy theorists to sug­
gesl a mini black hole was
nOl all the Muldoon expedi­
tion found on 112434 Shel­
beth. and that other things
were removed before the object was moved into orbit around
Aletheia. Allin B. Shepard's crew were infomorphs provided by the
enigmatic Chrislian hyperevolulionists; such entilies can have their
minds edited. Hawking Induslries and its associates dismiss all such
claims as baseless.

THE OORT CLOUD

Pluto has a highly eccentric orbit: it

and Neptune exchange honors as the :;::===~!:::==================:::~outemlOSl planet. a title Pluto will hold '
until 2226. when il moves inside I ep­
tunc"s orbit. Many don't consider Pluto
a planel 301 all. but simply lhe mosl
famous Kuiper Belt Objcct hs surface
is composed of frozen nitrogen.
methane. and carbon monoxide ice
over watcr ice. with a rocky core.

Pluto is nOl believed to be inhabit­
ed. but no onc has checked since lhe
last cybershell probe ran out of power
in 2082.

Pluto has its own moon: Charon.
which is 790 miles in diameter.

PLUTO

"nlC Oort cloud is an outer
cloud of trillions of icy bodies
and cornets in long eccentric

orbits circling the sun at dis­
t:Jnces of around 100.000 AU. The

ouler 0011 cloud of the solar system
merges with that of Alpha Cent:mri.
Long term plans have been made for
robotic missions thai will eventually
cross to Alpha Centauri in this fashion.
using Oon cloud objccts as a source of
reaction mass - stepping stones to Lhe
Slars. A couple of expeditions have
been sent into the Oort clouds. or are in
the process of voyaging there. some of
them chasing afler a half dozen or so
primordial black holes believed to
exist here.

Statistics: Pili/o
DiameTer: 1,485 miles.
Mass: 0.0021 Earth~.

Densiry: 2 glcm'.
Gral';')': 0.067 G.
Escape VeiOCily: 0.68 mps.
To Orbi,: 0.48 mps.
ROlat;otllll Period: 6.4 days.
.1ollr: 248 yean;.

Atmosphere: Vacuum.
Siltface Unler: lone. Water ice.
TempertJIIITl': -400 F.
MOQIls: Charon.



Interplanetary Distances (nUl on Jan. 1, 2100
"Ierctll') Ellrth JUllilcr Uranus l>tulD CCI"e!l lIn;iea '''.alias Achilles Agamt'mnOIl

\'t'llllS "1m'S S:llum Nt'I)lu~ ,\k'lhelll 1>:II1da Inler.amnia Vesta I'alroclus IHommes
PllIntl$
Mercury 0.72 1.38 1.76 S.66 9.81 19.84 30.55 48.9 3.24 2.95 3.38 2.87 3.69 2.98 2.87 5,61 S.99 5.44 4.84
Venus 0.72 1.12 1.14 6.11 10.39 19.25 30.8 48.25 2.61 2.24 3.77 3.S 3.7 2.95 2.28 6.22 S.7 6.13 4.74
EM<h 1.311 1.12 a.sl': 5.53 9.116 19.8 29.tl 48.59 3.29 2.17 306 3.28 2.65 4.02 1.7 6.92 4.71 6.2'1 5.85
M", 1.76 1.14 0.88 6.41 10.7 19 30.45 47.75 2.55 1.33 3.91 4.12 3.25 38 1.15 7.34 4.8 7 5.53
Jupiter S.66 6,11 5.53 6.41 4.37 25.4 25.4 S].8S 8.72 7.62 2.67 3.05 4.18 8.2.1 6.82 7.46 6.7 4.71 10.1
Saturn 9.81 10.39 9.86 10.7 4.37 - 29.6 22.9 58.13 13 12 6.94 6.99 8.46 12 IUS 9.74 10.5 6.81 13.7
Ur:lnu~ 19.1\4 19.25 19.11 19 25.4 29.6 48 31.05 16.7 17.85 22.8 22.7 21.8 " 18.8 22.5 21.3 2·M! 16.9
Nepcul'lC 30jS 308 29.8 30.45 25.4 229 48 - 72.2 32.9 31.16 27.3 28.4 27.3 33.3 30.1 32.4 27.1 2'1.1 35.3
Plulo "8.9 48,25 48.59 47.75 53.85 58.13 31.05 72.2 45.7 46.S 516 51.6 49.8 47.8 47.23 51.9 49,25 53 46.9

~lcrct,'1 Ellrtll JUllilcf" Uranus ''1uIO C'M 1I)'giI'H l'allas Achlllt'S Aguml'lm)(H1
Venus Mar.. Salum NelllUIM' AII'IIM'hl I)"d,'ida Inleramnia \'blll I'lllroclllS f)iolllt'd('S

Maill Htll
Alel/x:ia 3.24 261 3.2'1 2.55 8.72 13 16.7 32.9 45.7 2 6.31 6.05 5.66 3.1 2.96 7.63 6.91 8.22 4.02
C<~, 2.95 2.2" 2.17 1.33 7.62 12 17.85 31.16 46.S 2 5.14 5.-12 4.06 4.26 1.03 8.36 4.97 lUll S.7
Davida 3.3K 3.77 3.06 3.91 2.67 6.9" 22.8 27.3 51.6 6.31 5.14 1.9 2.-19 6.02 4.37 6.9 4.S:! 5.22 7.96
Hygiea 2.in 3.S 3.2K 4.12 3.05 6.99 22.7 28.4 51.6 605 5.42 1.9 - 3.51 5.29 4.91 5.14 6.52 3.46 7.06
[mef"Jmllia 3.69 3.7 2.65 3.25 4.18 8.46 21.8 27.3 49.8 S.66 4.06 2.49 3.51 - 6.61 3.1 8.35 3.77 6.5 8A5
Pall~ 2.98 2.95 4.02 18 8.23 " 18 33.3 47.8 3.1 4.26 6.02 5.29 6.61 - 4.82 S.34 S.34 6.96 1.99
Vesu 2.87 2.28 1.7 liS 6.82 lLl8 18.8 30.1 "7.23 2.96 103 4.37 4.91 31 4.82 8.-15 4.11 4.86 6.4<1

i\lcl"C\l'1 ":lIrth Jupiter Uranus I'luto CeM II~ git'll l'lIlllls Achilles ARlllnemnon
Venus Mars Saturn NCpIUlM' Alelhcl:1 1):1,ld:1 Interantnia Ve!>111 I'lltrochl~ Uioll1t'dcs

TroJOIlS
Achilles 5.61 6.22 6,92 7.34 7.46 9.74 22.5 32.4 51.9 7.63 8.36 6.9 5.14 8.35 S.34 8.45 11.2 5.41 5.79
Patroelu~ S.99 S.7 471 4.8 6.7 10.5 21.3 27.1 "9.25 6.91 497 484 6.52 3.77 8.14 4.11 11.2 6.27 998
Aganx:mllOll S.44 6.13 6.2'1 7 4.71 6.81 24.4 29.1 53 8.22 8.18 5.22 3.46 6.5 6.96 4.86 5.41 6.27 8.13
DionlCdcs 4.84 4.74 5.85 5.53 10.1 13.7 16.9 35.3 46.9 4.02 S.7 7.96 7.06 8.45 1.99 6.4<1 5.79 9.98 8.13

Usc Ihe S<1111C table for ul1e'l,lanclllry lnps 10 or from II IilQOll: the difference belween Irnvcllllg from E:lrth 10 Jupiter or Jupltcr's moon Ganymede is negligible on Ihis <;(:111'. The dlsl!tllCCs belween IhffcfCllI lllOOll~

al'O\JIId lhe SlllllC body will vllry Mgnllicmllly on 11 daily bll-,i~. As II workable abslrdClion, lIs~ume Ihe dlst:lIlCe from Olle pl:lllCI'S moon 10 another moon around lhe '\l\111C pllmctl~ (un avcmge) l'(luallo IIIC ,Ii,·
lallCe from the plallCl 10 IIIC fllntlCr of lht lWO moons.

lllefC arc 11lllliom of a~lcroids rtOI 011 11x: lllt-I<:. If PC5 arc hcadlllg 10 a 1l13dc-up asteroId. jU'l dc<:i(\c II II:l!l un OrbIt "silmlar 10 Cerc~" or some other body. and then add or subimci 0.1 100.6 AU to add Wille
\,ar1alioo. r'()l'" Kuiper Bell obJCCIS. ~~unlt':1 di~lllnce "~imill1f 10 PlUlO" (or if 011 Pluto. similar 10 NcpltJne). lhen add or subtrucl 6<1·6 AU for e~tr:l varialion.



SpnCE TRnUEl
Spacecraft are ralcd for space acceleration (sAeeel)

in gravities (G) and Bum Endurance in hours. Bum
Endumnce is how long the spacecraft can sustain thrust.
based on how much reaction mass it presently has in its
fuellanks. See AIJpelldix A and Appendix B for spacecrafl
design rules and examples.

Deep Space Travel
A spacecraft will generally accelerate for a few hours

(or days) until it builds up to a high velocity. and then cut
me drive and spend most of !he lrip coasting. As it nears
the destination. it flips end over end. and ignites the drive
again. deceleraling for the same length of lime spent
accelerating.

Decide how much of lhe vessel's current Bum
Endurance (in hours) will be used (iI's common to leave
a reserve. just in case). Then dctcnnine the vessel's deha­
V (its velocity). Use lhc fonnula Dclta-V = A )( B x 11
mps. where A is sAeeel in G and B is how many hours of
Bum Endurance were used. (Alternatively. just decide
what percenl3gc of vessel's maximum Bum Endurance

was used up. and multiply the delta-V listed in the
vessel's perfomlance by that.)

The trip takes about (26.1Xx> x D)IV + (B12)
hours. where D is the distance in AU. V is the

della-V in mps and 8 is the Bum Endurance in
hours. If a spacecraft does nO! decelerate. it can

reach twice that velocity. but. of course. will continue on
past its destination,

Escclpe Velocity: A sp:lcecraft that stans out in orbit
around a moon, planet. or the sun needs enough delta-V
to escape its gravity and leave orbit. It needs a minimum
delta-V equal to 30% of the world's cscape velocity. E.g..
to leave Earth (escape velocity 7 mps) requires 2.1 mps.
(30% of escllpe velocity is the same as a world's escape
velocity minus its to-orbit velocity.)

COll1ill/lOllS Acceleration Voyages: For some very
short trips. a spacecraft lllay wish to accelerate and
decelcrate continuously. without coasting. The Bum
Endurance (and voyage length) =68 hours x (square rOOt
of fO/A]). where D is the distancc in AU and A is the
sAccel,

ReactiOIl Mass CO/lsumption lIlId 811m E"durance:
Each hour of Bum Endumnce used involves the con4
sumption of an amount of reaction mass equal to the ves4
sers Reaction Mass Consumption (RMC) rating: see
AppelldLr: A.

Ta alld From Orbit
Most interplanetary spacecraft ncvcr land on planets

or sizable moons. Instead. this is Icft to specially built
heavy-lift \'chicles and spaceplanes.

To Orbit: A spacecraft trying to reach orbit takes
hours equal to 0,046 x O)/(sAcceI 4 G). where 0 is

the world's "to orbit" velocity in mps. G is the
world's gravity, and sAeeel is the spacecraft's sAccel

in g. The spacecraft must have sufficient Bum Endurance
for the night.

Splice to Grolllld: A spacecI".tlt can use the same pro­
cedure. using thrust to kill its orbital velocity, and then
bnding vellically.

Sp(lceplanes: A streamlined delta lifting body or
other nighl--Capable TAV may be able to Oy into orbit
on worlds with very thin or denser atmospheres. It
takes 0.046 x (0 • A) I (sAccel) hours. where 0 and
sAecel arc as abO\·e. and A is maximum air speed in
mps. The spacecraft muSt have sufficient Burn
Endumnce for the flight.

Aerobrakil/g: A spacecmft orbiting a world with a
very thin or beuer atmosphere can use uppcr4almospher­
ic drag 10 brake its velocity, It must be a streamlined
spacecraft (which is piloted down as a glider) that pos­
sesses sufficient armor to protect against rccnlry4heat. or
use an attached "aeroshel1" heat shield and landing para­
chute. Acrobraking usually takes 5 to 10 minutes.

Light-Llig and Cammunications
No faster-than-light communications have been

developed. Electromagnetic communications (radio.
laser. television) all tmvel :It the speed of light. Sensors
are also limited by light speed.

Communications across the solar system often sufTer
light-lag. a delay between the sending of a message and
its reception. To delcmlinc light-lag in seconds. multiply
the distance in AU by 500.

Infonnation and recordings can be scnt across the
system. but convc~tion is impossible. The vast and
complex computer net of Eanh (the Web) is far less of a
factor in the lives of those who live and work in space.
Accessing terrestrial Web sites involves dealing with a
lag of minutes or hours.

Infomorphs can lra\'el across interplanetary distances
in this fashion. with a powerfullascr transmitter beaming
an encrypted copy of themscl\'es across space. ([n the
case ofghosts and shadows. anti-xoxing la.....s require that

the original copy be deleted or deactivated. so that
only one exists at any time.)



EXTRRTERRESTRIRl
EnUiRonmEnTS

The GUHPS rules govern the actions of people in an
Eanhlike environment In space or on other worlds. dif­
ferences in gravity. atmosphere. and temperature can ha\'c
a great impact on the way people live. work. and fight.

Gravity is measured in Gs ("'Gees"). wilh 1 G being
Eanh-normal gmvily. When a character is created. his
home gravity should be specified depending on the

celestial body. station. or spacecraft he was grew up
in. and may be any value from zero to I G.

Changes in gravity affect weight. making
things heavier or lighter: e.g.. an object lhal

weighs I lb. under 1 G weighs 0.38 Ibs. under 0.38
G. The GURPS Basic Set as~umes I G whenever
weight is an issue. such as for encumbrance. jumping.

Iand throwing. These mllst be adjusted if local gravity
is different from 1 G.

It is vilallO know the difference between weight and
mass when discu!\sing gravity. Mass measures how much
matter yOll have. Weight measures the force of gravity
acting on that matter. Objects have no weight in zero G.
but they always have mass. Since gravity is a constant I
G on Earth. a given mass always has me same weight so
units of weight are often used 10 describe mass. Remem­
ber that this is a shonhand. and mal mass is nOi weighl ­
even when it is measured in units of weigh!. Be sure you

know whether "'pounds" or 'lons" refer to weight or
to mass. Gravity affects only quantities that depend

on weight (like jumping distances and me stall speeds of
aircraft). nOi lOOse mat depend on mass (like vehicle
:lccelerations and bullet damage).

Characters on Earth. Venus, and !\orne spin habitats
experience normal gravity. TI,e giant plancts have high·
er gravity, but characters arc not likely to visit them.
Most other places in the solar system have low or no
gravity. As a result. this section focuses on me special
effects of low gravity.

Creatures function best in meir native gravity. 11le
amount of change you can tolerate without problems is
your G-incrcmcnt. Most characters (unless they have
specific advantages or disadv;mtages) howe a G-incre­
ment of 0.2 G. This means that each full gravity change
of 0.2 G will have a cumulmive effect. as described
below. For example. a nmive of Mars (0.38 G) would
suffer a cumulative penalty at 0.58 G. at 0.78 G. and at
O.98G.

Health and Balance Problems
in Higher Gravity

A person suffers a penalty of·1 to OX for each full
G·increment the gravity exceeds his native gravity, and
-1 to IQ and HT (but not hits) per (11'0 full increments.
11,esc penalties also affect skills based on the attributes.
IQ loss represents general fatigue: HT loss represents the
heart's having to work harder. This will increase the risk
of heart attacks: the GM may h:we a heart atlack occur
under higher gravity if a ST or HT roll is a critical failure
and a sel'Ofui HT roll is then failed. For example. a Mar­
tian (native gmvity 0.38 G) is at -3 OX and· I IQ and HT
when visiling Earth.



A character with the G·Expcricnce advantage
(p. C1I25) suffers OX penalties every two full G­
increments under or over his native gravity. Thus. a Mar­
tian (0.38 G) with G-Expcrience would be al only -lOX.
IQ. and HT on Earth.

Low Gravity
Low-gra\'ity environments are found on several

planets and moons. The major effects are on Move and
encumbrance. Multiply a character's encumbrance by the
local gravity before calculaling his Move score. As well.
calculate the change in the PC's own weight and subtract
it from encumbrance. This means lhal encumbrance
should be recalculated each time a different world is vis­
ited. Encumbrance may quickly reach l.cro. since lhe
reduction of a character's body weight counts as negative

weight for purposes of encumbrance.

SPin GRnUITY
Space travelm often find themselves in

spacecraft or habitats thaI simulate gr.l\'ity by
spinning. Oue to the Coriolis fon:e. spin gravity
does not behave quite like real gravity. If a per­
son moves in the direction of the spin. he feels
an increase in "gravity": move in the reverse
direction. and gravity drops, Individuals unused
to ~pin gravity are al -2 OX. Double this penal­
ty when jumping. throwing. or using low-speed
missile weapons like bows: halve it in an
extremely large spin-gmvity habitat (spin radius
of 3.(X)Q feet or more per G).

Each week in a spin-gmvity environment. a
char.tcter should make an HT roll to adapt to
Ihis environment and eliminate the penalties.
Those with the G-Experience advantage
(p. C125) halve all penalties: those with the
Motion Sickness disadvantage (p. C182) double
all penalties and get no HT roll to adapt.

Emil/pie: A ISO-lb. human on Mars (0.38 G) would
only weigh 571bs. He "saves" 93 Ibs. If he carries 60 Ibs.
of gear (which on Mars would weigh 23 Ibs.) his aclual
encumbmnce is 23 - 93 = -70 Ibs.

Negath'e encumbrance does not mean negative
weight! "Encumbrance" is an artificial concept which
includes a character's body weight. "Weight" can never
be negative. However. negative encumbmnce does give a
Move bonus of +1 Move per full 3 x ST pounds of nega­
tive enc:umbmnce. (0 a ma..ximum of +3 Move.

£mmple: Our ISO-lb. human has -70 Ibs.
encumbrance under Martian gravity. If he has ST 10.

he gets +2 Move. Taking advantage of this move bonus
requires a OX roll (at a penalty for low gravity; see
below) to avoid losing his balance in the unfamiliar gnw­
ity. (fhe mi£SeS it. he falls down. Moving at normal mtes
(as though on a world with standard gravity) requires no
roll. Individuals in their native gravity. or characters with
the G-E.xperience advantage (p. el25). need nOt roll.

Low gravity has Other effects:
111111/)illg: Multiply this by the ratio of 1 G to your

local gravity. Under 0.2 G. you jump 5 times as far. See
Throwing (lilt! Falls i/1 \fll'yillg Gral';ties (p. 56) for simi­
lar effects on throwing distance.

DX alit! DX-Ixlsell skills: For most purposes (e.g"
fighting. throwing things). reduce DX by I for each full
0.2 G increment of gr.Jvity different from the character's
native gravity. unless the chamcler has the a-Experience
advantage. In that case. reduce it by I per 0.4 G incre­
ment. For activities unaffected by gmvity, like firing :l

beam weapon. there is no penalty,
Climbillg: Multiply the time required under Earth

gmvity by the local gravity. E.g.. in 0.17 G. climbs take
one-sixth as long,

Gllllfirt!: 'The minimum ST required to use a weapon
without penally increases by I per loss of 0.2 G. Projec­
tile max ranges are divided by local gravity. Half-damage
range is unaffected.

mlCROGRnUITY
"Microgravity" here refers to any gmvitational field

under 0.1 G. Nothing has significant weight. but mass
remains. MicrogmvilY environments include all aster­
oids. many liny moons. and spacecraft boosting at low
gr.Jvity or spinning vel)' slowly.

Encumbmllce is rarely imponant in microgravity.
Long-tenn HT effects are as per zero-G (p. 55). ThroWll
objects may go a long way: see 71I1"OlI'ill8 allti Falls ill
\1'u)'i1lg Grm'ities (p. 56).

A character's OX in microgravity depends on his
Fn.'C Fall skill. Whenever a "nomlal" OX roll is required.
roll against Fn."'C Fall skill instead. When any OX-ixlsed
skill is attempted. use the lower of that skill level or Free
Fall skill.

Any microgravity maneuver e;l\ccpt the most simple
requires a roll against Free Fall skill. or the maneuver
fails in some way. (Simple maneuvers would include
pulling yourself hand over hand along ladders. walking
with magnetic boots. or using ordinary hand items.
Maneuvers requiring a skill roll include firing high­
recoil weapons without flying backward. attempting to
throw or catch items. acrobatics. etc.) Effects of failure
depends on how badly the roll is missed. If you are toss-

ing a lifeline to a friend who missed his own Free Fall
roll and who is now floating off into space. failure





ZERO GRnUITV
True zero gravity is found only in space. spacecraft.

and IlOOrotaling orbilal stations. 'These free-fall situations
use the same rules as microgravity. with a few additions.

In free fall. things hang unsupponed. A person can
move a very heavy object ... very slowly! And slopping
somelhing in free fall is just as hard as slarting it. If you
have something to push against. you could Slart a ton of
sleel moving lhrough space. And if that moving Ion of
steel traps you against something solid. it will crush you
... vcry slowly.

In free fall. thrown objects fly in SLraighl lines (or
curved orbits around gravity wells) forever ... until they
hit something.

Speed depends on how hard you can push ofT from a
surface or massive object. You may launch yourself at
any speed up to STI2 yards per second. This requires 1I

full tum in which you can do nOlhing else. unless you can
make a Fn..--e Fall roll at ·3 to skill. If you succeed. you
may do something else with any fn.--e hand. (Howe\·cr. all
weapons fire is at -3. and high-recoil weapons may send
you off in the wrong direction: see below.) Once moving.
you continue to move at the same roue until you catch or
hit something which stops you.

On the tum you hit or catch something. roll against
Free Fall skill. If you miss the roll. you take an extra tum
to recover. A critical miss means a hard landing: take Id­
2 danlage (armor protects from all but I hit of this) and
bounce back at half the collision speed. moving until you
are stopped. You must make a HT roll or be stunned as
well. You may allempt to slow your movcment or change
direction by throwing an objcct or firing a high-recoil
weapon (any weapon with a Rcl of -4 or worse). Each
attempt requires a Fn.--e Fall roll. If you succeed. you slow
down by I yard/second. or change direction by 60°. If
you fail. you change direction randomly (GM detennincs
in :lllY sadislic manner). A crilicnl failure st:U1S you spin­
ning; you may attempt a Free F"ll -3 roll once per tum to
righl yourself.

Movement in zero G using vehicles. lhruster packs.
hand thrusters. etc. is governed by the rules or skills
appropriate for the item. Movcment along a bulkhead.
hull. or other surface in magnetic boots is at standard
Move for characters with Vacc Suit skill. Mo\'e -I for
those without.

To use fists or a hand weapon (such as a sword) in
zero G. roll to hit vs. the lower of Free Fall or the appro­
priate comballweapon skill. If you hit. roll vs. Free Fall
to avoid being sent floating away by the "equal and

:opposite reaction" of your strike. It is easier to thrust or
jab than to swing: apply a +2 bonus when making a
thrusting auack. but a -2 penalty whcn making a swing­
ing attack. Punches have no penalty: kicks are treated a!l

swings. with a -2 penalty.

Throwillg alld Falls
ill Varyillg Gravities
Throwing Distance: Calculate throwing distance

according to the rules on pp. CI I(}..II (not the simplified
system on p. BOO) using the thrown object's weight in I
G. then divide this distance by the local gravity field for
the distance the item can be thrown. For instance. throw­
ing distances are doubled in 0.5 G and halved in 2 Gs.
Whatever you throw. remember the "equal and opposite
reaction" on the thrower in micro- or zero gravity (see
Zero Gnll'it)'). Under any gravity. the distance you can
lhrow an objcct straight up is exactly half the distance you
can throw it horizontally.

Air ResiSf(lllce and Throwing: Air resistance can usu·
ally be ignored for thrown objccts: the ranges given in
GURPS take this effect into account for an Earth-nonnal
atmosphere. However, when lhrowing lhings (especially
low·density objects) in micro- or l.cro gravity. it becomes
the dominant effecl thal limits r:tnge. Air resistance docs
not lend itself to simple rules of thumb. but the GM can
cite this effect to limil throwing distances in \'ery low
gravity. For instance. you cannot throw a ping·pong b:.11
very far in aunosphere. even in zero G. Air resistance is
proponional to the density of the air. the thicker the
atmosphere. the more significant the effect.

SpnCE SICKnESS
Any human or animal entcring l.era G. aside

from individuals native to that environment. must
roll vs. Free Fall +2. A failed roll means he
becomes "spacesick." disoriented and nauseated
by the constant flilling sensation. He feels ill and
has a ·2 10 all rolls. He gets one roll (HT or Free
Fnll. whichcvcr is bcHer) per day lO recover. A
critical failure on eilher the initial roll or the recov·
cry roll increases the penalty lO -5 and causes the
victim to choke as if drowning (p. B91).

Some people are especially prone 10 this dis­
order: this is the Space Sickness disadvantage
(see p. CIS4). A naturnlly spacesick person is
spacesick the entire time he is in zero gravity; he
doesn't roU to recover. He must roll vs. HT on
entering zero gravity. On a success. aU his rolls
are at the -2 level; on any failure, he suffers the
effects described abo"e for a critical failure:
choking and -5 to all rolls.

Other minor health effects of zero G include
a distoned sense of smell and ta5le (-Ion those
sense rolls). a puffy face. nasal congestion. and
more bathroom visit:. for the first week or so as
kidney filtration rates increase.



Falling Damage: To compute falling damage
under gr..lvity Olher th;m I G. figure lhe damage lIlat
would have occurred under I G. per p. B131. Ihen multi­
ply il by the local gr.lvity. E.g.. a fall that is computed to
do 12 points of damage (before DR is taken into account)
would do 24 points of damage under 2 Os. but only 2
points underO.16 G.

Falling Objecrs: Use a similar procedure for deler·
mining me damage done by falling objects. lbose inler·
esled in absolute realism should be aware that tenni"a!
velocit), (lIle maximum speed at which an object can fall
before air resistance) is decreased in low gravity. More

imponantJy. terminal velocity is lower in a lIlick
aunosphere. higher in a lIlin atmosphere. and unlim­
ited in \-acuum! So the effectil'e Inluimllln fall (200

yards for most objects: 50 yards for people. who have
high air resistance) may vary widely. A general formula:

terminal \elocity is multiplied by 0.25 in a very dense
aunosphere (Venus). 0.5 in a dense atmosphere (TItan).
1.5 in a thin atmosphere (like some space colonies main­
lained at low pressure). and 2 in a very lIlin atmosphere
(Mars). II is unlimited in lI"'.tee atmosphere or in vacuum.

Uncuum nno TRnCE
nTmOSPHERES

Vacuum is Ihe absence of air: a lr..lce atmosphere is
so lIlin it mighl as well be vacuum. and is treated as such
for game purposes. Exposure is nOl instantly lethal. but
sufTocmion and depressuril.ation will be fatal in a matter
of minutes to an ordinary unprotected human or animal.

A human can't hold his breath in vacuum. and might
rupture his lungs trying. TIle only safe way to cnler vac­

uum is to e,'(hale. lcaving the mouth open. This
allows a person to operatc on thc oxygcn in his
blood for (HT) seconds if ;lctivc. four timcs that if
moving slowly. or 10 times Ihat if passive. Double

these timcs if he hypcrvenlilatcd first: quadruple
them if he did so in pure oxygen. Halve these times

if caught by surprise with no time for one deep breath.
Once out of bre:lth. one point of fatigue is suffered

per tum: when ST reaches O. the victim falls uncon­
scious. Four minutes laler. he dies. There is a chance of
brain damage (pcmmnent -I 10 IQ) if the victim is saved
after more th:ln two minules withoul air: roll vs. HT to
avoid lIlis.

Cybershclls with Vacuum Support (p. CI40) operale
without penalty in vacuum.

Rapid Decompressioll
If a habilatloses a !Ol ofair due to combat damage or

to a meteor puncture. or if a respiralor suddenly goes bad.
a space lr.lveler may find himself lI)'ing 10 adapt 10 rap­
idly falling pressure. Popping ears are a sure sign of a
pressure change (IQ +4 10 notice ror anyone with

space experience. IQ for anyonc who has received
e,'en a basic passenger briefing). If your ears keep

popping. pressure is still going down. If the situation is
not slabilized quickly. the spacer must gel to a pressure
suil. escape pod. etc.. or be in vacuum. Pressure loss is a
terrifying Ihing. The OM may require all aboard to make
a Frighl Check (see p. 893): experienced spacers should
roll al +4.

Explosive Decompressioll
Blowout, or explosive decompression. happens when

an area suddenly goes from nom131 pressure to Little or
none. This could occur. for inslance. when a spacecraft
loses all its air to a meleor strike. or \\ hen someone is
tossed out me airlock.

Explosivc decompression does not lum ils victims
inside.aut .md quick·freczc thcm. What does happen is
that body fluids begin to boil away or sublime. Sm;lll
blood vessels rupture and mucous mcmbranes dry out.
The eardrumS pop violcntly. TI1C victim takes I d of dam­
:lge. but does not die until he runs oul of breath. as
described under \~ICl/lf//ll1l/(! Trace Atl/loj]Jhel'es. above.
However. if fCSCUed. he must make thc following rolls or
suffer the indicated pcnn:\Ilell1 ill effecls:

HT +2 for each eye to avoid blindncss.
HT to avoid ·1 OX due 10 "bends" from

blood (see also p. CII132).
HT -I to avoid pcmlanenlly gaining the Hard of

Hearing dis..1dvantage.
[f the victim is noI rescued. then within a few hours

his brain will dehydrate to the point where it cannot be
read using uploading technology (see p. 167). His body
will eventually dehydrate completely: Ihe remaining frag­
ile. powdery husk will weigh only a few pounds. DNA
(for cloning) may be recoverable.

Transplants (see p. 161) can cure both blindness
and deafness.



OT"ER EnUIROnmEnTnl
DnnGERS

The solar system has many ways to kill a person.
Here arc a few of the more common dangers encountered
in space and on terrestrial worlds.

Extreme Heat: Vellus and iWercliry
The extreme temperalures on Mercury's day side and

Venus will quickly kill any unprotected individual. Vehi­
cles. cybershclls. or suits require DR 100 and life support
or a cooling system: cybershells require DR IOOar Invul­
nerability (Heat) (75). For each 10 points of DR (or frac­
tion lhereof) the individual lacks. it lakes Id damage per
minute: if the vchicle or cybershell has a Size Modifier of
+2 or more. multiply by its Size Modifier. If a \'chicle's
DR is J00 or more, bOl it lacks adequate life support or a
cooling system, damage is Id per minute. multipljed by
its Size Modifier as above. If a device has bol" inade­
quate DR and an insufficient cooling system. lhese
effects are cumulative.

Extreme Pressure:
Velllls alld Gas Giallts

The atmospheric pressure on Venus is roughly equal
to being 3.000 feet underwater on Earth. Vehicles. cyber·
shells. and suits must be specially designed to operate in
the pressure. which usually means DR 100+ ancVor lhe

advantage Pressure Support (see below). If a vehicle
or suil is not properly designed for Venus. make a
HT roll every minute at +2 to avoid a leak. (If HT
is not known. e.g.. for a suit, assume a value of
12.) For characters. the Pressure Support advan-

tage at the IO-point level or belief protects them
completely. For characters with 5 points of Pressure
Suppol1. or none. roll a Quick Contest of ST each
second. with the :lir pressure having a ST of 100.
Pressure Support al the 5-poinl level gives +10 10
this roll. Failure does thrust/crushing damage for ST
equal to the amQunt he losl by. This is reduced by
DR effective :Igainst :111 crushing attacks.

Gas gi:lllt pressure varies from near-vacuum to
many times that of Venus. Rules for operations in
gas giant atmospheres will be covered in TraIlS­
IlIImall Space: Deep lJeyolld, though characters or
cybershells capable of surviving Venus can survive
in the mid to upper levels of such atmospheres.

Low Pressure alld CO, Poisoning:
Mars

The Manian almospbere is lethal to normal
humans, \\ith bolh low levels of oxygen and lethal
quantities of CO2 (which produces rapid convulsions.
unconsciousness. and death). As a result. ordinary

humans must live in habit.1ts or vehicles with life
suppon. A person with the advantages Doesn't

Breathe. Oxygen Supply. or Vacuum Suppon. a respirator
or vacc suit. or special genemods or biomods (see
Alldrasle biomod. p. 161. or YOllsheng. p. 117) can ven­
ture out without ill effect. Other\\'ise. a person breathing
Manian air loses 1 ST (as fatigue) each second. If he
passes out. he takes I point of damage every (HT sec­
onds) and will eventually die. A person can hold his
breath before losing fatigue: see p, B91. Note: these
effects are faster than the CO2 rules in GURPS Space, p.
101. which apply to much lower CO~ concentrations.

Extreme Cold:
Vaclilim alld Trace Atmospheres

Without a significant atmosphere to trap heat. areas
in the inner solar system not exposed to sunlight
(such as Luna or Mercury at night. or any area in
shadow). or just about anywhere in the outer system.
are freezing cold. See Free~;lIg. p. 8130. lnsulation
is good enough to allow vehicles and colonies to
withstand any degree of cold. even on Pluto. as long
as there is a power plant to provide heat. A power
loss or malfunction doesn't doom the inhabitants
immediately: the temperature drops gradually
(depending on the si7.e of the area). giving time to
make repairs or call for help.

Cryogellic Atmosphere: Titan
TItan's dense pressure (1.5 atmospheres) means

visitors can WC3r unpressurized heat suits. air masks.
and oxygen tanks - there is no need for pressure
suiLS on Titan. Its air is unbreathable, but the -300°F
nitrogen-methane atmosphere will kill anyone

directly exposed to il before they can suffo-
catc. If someone is in :1 sealed suit. they will
still suffer nonnal freezing effects unless the suit
has a life suppon system.

A human exposed to TItan's atmosphere
takes Id-3 danl:lge per second. A HT-6 roll (HT
-8 if breathing it) must be Imide any time damage
is taken to avoid shock. On a failure. the victim
cannot take :lction until he is wanned up and
receives First Aid. (On a critical failure. his hean
stops. and he dies in 3d minutes unless resuscitat­
ed by CPR or defibrillation.) Someone in shock
still takes damage from the cold and must con­
tinue to make HT rolls to see if his heart stops. If
a patient recovers from shock. he is conscious but
incapacitated for (24 - HT + Id) hours. If his heart
Stopped but he was resuscitated. add 3d hours. 6d
if defibrillation was required.

The advanlage Vacuum Suppon (p. C170)
protects humans completely.



Deep water may be found on E.1.rth. Europa.
Ganymede. :Old Callisto. For immersion al great depths.
use the rules for crushing pressure from Venus. Deep.
cold water can cause shock if a person is not wearing an
insulated "drysuif' or the like. Usc the rules for cryogenic
atmospheres. but damage is only IdlminUie and the roll to
avoid shock is HT mther than HT +6.

RnDIRTlOn
Space travelers and colonists may be exfK>SCd to radi­

ation due to solar nares. cosmic background radiation.
nuclear or antimatter accident. rndioactive waste. or
attacks by nuclear. radiological. or particle beam
weapons. Radiation is especially common in space. away
from Earth·s magnetic field and thick atmosphere. This is
one reason \\ hy litan and Mars. with reasonably dense
atmospheres. are more attractive places to settle than
other bodies.

Radiation exposure is measured in rads. The more
rads you take. the more likely you are to suITer ill
elTects. The GM should keep track of each character's
radiation injuries. noting each dose and the date on
which it was received. Each one heals separately from
all others received: afler a month. it stans healing at a
rate of 10 rads per day. However. 10% of the original
radi:ltion injury will never heal (except via cell repair
using nanotechnology). For example. suppose some­
one spends a day in a "hot" environment and accumu­
1~lIes a 200-rad dose. After 30
d:lYs. that particular injury
starts 10 heal. After :lnother
18 days. at the 20·rad level.
that injury stops healing.

Radiatioll Hazards
CQ.\·mic Rays: These :Ire

generated by interstellar
supernovas and cont:lin
nuclei of helium. carbon.
iron. :llld heavier elements.
They can smash through mat-
ter. leaving a train of ionit.:ed atoms that can kill a living
cell. Unshielded individuals venturing beyond the
atmospheres of Earth. ~llars. 1it~m. and Vcnus may notice
these impacb as bright nashes in their eyes every so
often. even in total darkness. Cosmic rays innict I
radlweek. Only massive shielding protects pt."'Ople. See
RcuJiarion Prolectiotl. p. 60.

£an/r's \1/11 AI/ell Belt: 4 rnds/day.·
Fissioll plcml accidem: 1.00Cl mdslhour or more (in

close proximity).
Nuclear blast: One-meg:lton fission air burst or

space bursl at 2,00Cl yards: 6.6(X) rads.

Jupiter's Radiation Belt: 18.00Cl radslhour
within 125.000 miles of Jupiter (out to the orbit of

Thebe), 3.6(X) mdslhour out 10 10. 6(X) rndslhour out to
Europa. 10 mdslhour out to Ganymede. 0.0 I mdslhour
out to Callisto.·

Solar Flmes: See TI,e SIIII, p. 30.
• Beta radiation levels produced by lhese belts are

orders of magnitude higher. but won't penetrate even thin
shielding like a vacc suit or spacecraft hull.

Effects of Radiatioll all Livillg Thillgs
Evcry time a living character accumuluates at least I

rad of radiation (but no more than oncc per day for COfl­

tinued exposure to the same source). he should roll vs.
HT on the Radialion Effects Table (below). using his cur­
rent total accumulated dose.

Radiatioll Effects Table
AecwllldOled HT Critical Success Failllre eriliea/
Dose Moc/. Sllccess Failure
1-IOrads +0 None None A(6d) B
Up to 20 rods +0 one A (6d) B C
Up to 40 rads +0 A (6d) B C (I HT) 0
Up to SO rnds -I A(Sd) B C(2HT) 0
Up to 160 rnds -3 A (4<1) B C (3 HT) 0
Up to 4.000 rads -5 A (3d) B C (4 HT) 0

Note: 1bc HT modifier applies to all HT rolls that thc
victim makes.

A: Radilllioll bums and chrollic "solllatic" damage.
-2 HT for a week. Roll the indicated number of dice: if

:111 come up 6s. the victim develops cancer
and dies within a yc.tr. Starting a few hours
after his iTT:ldiation and lasting 7 days. the
victim has Low P:lin Threshold (see p. B29);
if he had High Pain Threshold to start with.
it is nullified for thc duration. Radiation also
C:IUSCS genetic damage. Human women.
who never produce new ova. arc more vul­
nerublc than men. who conswntly produce
ncw spennatozoa. The offspring of a human
fCllwle who has taken over 250 rads at {lily

lime. or a human male who took over
100 rads in the last week, may suffcr what­

ever binh defects the GM wishes.
B: Hematopoietic syndrome. In addition to rJdia­

tion bums. other effects occur within a day: nausea and
vomiting lasting 24-48 hours and loss of Id ST. OX. and
IQ. Afterward. the viclim rolls \'s. HT daily: on a critical
success. he recovers 2 points of ST. OX. and IQ; on a suc·
cess. he recovers 1 point of each: on a failure. he makes
no improvement: on a critical failure. he relapses. losing
I point of ST. OX. and IQ. As long as the victim's ST.
OX. and IQ are depressed. he also suffers from Hemo­
philia (see p. 828).



Co' GlIslmimest;·
Ill/I syndrome. In addi­
tion to the above effects,
other symptoms manifest
within 1-3 weeks: penna·
nent loss of the indicated
HT as well as all body hair.
The victim then starts to
lose I hit point per day.
rolling vs. HT daily: on a
crilical success. the hit
point loss stops and nonnal
recovery can occur (hair
grows back). As long as hit
points decline. the victim is

at risk from opporlunis·
tic infections (treat as
Weak Immune System.
p. CJ85). He is also

subject to bouts of nau­
sea. vomiting, diarrhea.
fever. and prostration: roll
vs. HT hourly, or whenever
the victim tries to do any·
thing other than rest quiet­
ly, to avoid collapse for the
rest of the day. If HT goes
below 4. the victim's teeth
and nails also start to
fall ouL

D: As C. except that
even a critical success on
the HT roll won't stop the
daily HT loss. Death is
ccnain.

A dose of over
4.000 rads induces cere­
brovascular death: Within
an hour. the victim loses 2
hit points and 2 IQ, and
rolls vs. HT to stay
conscious. Repeat every
hour. Other symptoms
include diarrhea. vomiting,
dizziness. low blood pres­
sure, stupor. incoherence.
hyperexcitability, loss of
coordination. and uncon­
trollable trembling. Uncon­
sciousness is followed by
convulsions and then dealh
(when IQ or HT reaches
zero).

Any single dose of
200+ rads also causes
sterility and blindness

for a few months: a dose of 500+ rads makes it
pcmmocnl.
Hit Locat;o" alld Rtu/i(llioll: In some clrcumSlances.

only a part of the body may be irradiated. To assess the
effects. conven the body pan's dose into an equil'o/ell1
wilOie body dose: divide a dose to the head or limbs by
15. one to the torso by 8, and one to the vitals by 4. A very
localized radiation injury may cause the slow necrosis of
the body part: over the course of months, the blood yes·
sels fail and gangrene sets in.

NOll/lllmtms 1I1ld Radialioll: 1be above effects apply
to mammals. Effects on other species may vary. For non·
mammalian terrestrial life, divide effective dose as fol­
lows: by 2 for cruSlaceans. molluscs. and worms: by 3 for
fish: by 4 for reptiles and amphibians: by 5 for avians: by
80 for insects: by 100 for arachnids: or by I.(XX) for pr0.­

tozoa. Someone with the Radiation Tolerance advantage
(p. 132) reduces dosage the same way. The effects on
plant life vary: a tree may die from a 6O-rad dose. but
grasses can survive 2.(X)() rads or more.

The advantage Radiation-Resistant (p. 132) reduces
the effect of radiation.

Cybers"ells
Each time a characlcr with the Machine Booy advan­

tagc accumulates a dose of 100 rads, il must roll vs. HT
+4. There is a·1 cumulative penalty per 100 rads accu·
mulaled. Failure means il has ceased 10 function until
repaired. Critical failure means it is destroyed and data
stored on il is also lost.

As with living things, the Radiation Toler.mee
advantagc (p. 132) divides Ihe effective dose. For exam·
pie. a cybershell with Radiation Tolerance 100 could
sustain 10.000 rads before it had to make a HT roll to
avoid malfunction.

Radiation Protection
Any m:lterial between you and the radiation source

cuts down on exjXlsurc. The thickcr and denser the m.lte­
rial. the better the prolection factor (PF). Divide radi:ltion
by PF. e.g., PF 100 means only 1/100 oflhe radiation pen­
etrates. PF values are listed for spacecraft and vacc suils
in the relevant sections (md-shielded cybershells will
have levels of the Radialion Tolerance advantage
instead). In mOSt cases, a few yards of ice or rock will
provide all the necessary radiation protection: thus. even
on mdiation-drenched Europa. colonists burrowed under
several yards of ice will be fine.

Cosmic rays (also called Milliken rays) and
megawatt-jXlwer particle beams are heavy subatomic par­
ticles traveling at near·light speed. Radiation from either
ignores ordinary radiation PF: only massively thick
shielding (indicated as "cPr') provides PF against them.
cPF I provides I PF vs. cosmic rays or particle beams.

and PF 100 vs. solar or radiation belt radiation.





\!mican/TEN: Pope illchary' /I, lIge 72, 1001tl)'
(lllIIollllced his decision to eschew reju1'l'IIarioll dur-
illg WI address 10 Ihe POII/ijiCll/ Commission 011 Humllll
Lollgel'it)'. He J]JOke oJ the inequlIlities in biolltlllOlech­
1I0/og)' between rich 1I11ll poor IIl11iOIlS. 1I11d urged all end
10 eeollomic Stllleliolls agllillst Ihe TSA. His parable oJIhe
bioroid lmd Ihe octogellariall dis/J/ayed the Pope's wicked
sellse oJ /IIIII/or liS lI'ellas the sellsitil'it)' to pan-sapiem
rig/lis thlll hlls ","rked his office.

After "/tIdl, ll,e lJOlI/ifJ rewnJed to moll' seriO/lS mllt­
ters. "Trallshilmallisl ideologies, II'hich degrade Man by

, reducillg him to (III objecl while dissoh'ing basic /mlnlm
rig11ls, are all e.'mmp/e oJ Ihe worst lIbl.lse oJscience," he
\I·omed. He rellewed the lilticll" 's fintl opposition to Ihe
"sillglll"r or seri"l crealiOll oJ milld witho/ll sOl/I, lIt Ihe
sen'ice oJ Fmwil/ll ambi/iOll," (/lId dellounced cyber­
gnosticism, condemllillg "those who wear the clothes oJ
righteousness n'ell liS the)' boll' before digilal idols." nlis
was likely aimed at Ihe Ulliled S/lltes Congress, II'hich
IIeXl week \'Otes Oil a heallh care bill with federal fimdillg
for clil/ics Cll'llti'lg milul·f!mu/lltiOll backups.

illC/wry I/'s remarks llftracled praise from sn'eral
presen'lltiollist groulJS, il/cludil/g ,he Humllll Allill1lce.
but were denoullced as biochll//\'il/ism by the Church of
Sel'l'tllh Hettl'ell, Ihe /orgesl Chrislial/ h.Wl!m.'olmiollist
del/omit/lltion.

CORE TECHnOLOGIES
JUSI as transistors. antibiotics. and airplanes afTccled

the society of the laic 20th century, cenain tcchnologies
reshaped the world of 21 00.

ftRTlFICIAllnTElliGEnCE
Als arc anificial intelligence software running on

computers. Al refers to the capacity for sentience and
intelligent action, but not necessarily self4:lwareness. AI
labor is panially rcsponsible for the increases in global
productivity characteristic of the last half-century.

Als in TrtmsltlUlIlllI Space differ from earlier
GURPS concepts in being a function primarily of soft4
ware mther than hardware. An Al can be housed in a
machine body ("cybcrshell") or a living body controlled
through computcr implants ('·biosheln.

There are thn..--e classes of AI:
NOI/Sllpiem Als( Als) are capable of sentient behav­

ior and can learn, but lack self4initiative. reasoning abili­
ty. empathy. and creativity.

Lo'll'·Stlpiem Als (LAls) are capable of self-initiative
and a degl\."'C of empathy. but lack human-Ie\'el creali\'ity,
Stilt it can be hard to tell an LAI from a sapient AI just
from conversation. There have been a few rare instances
where an LAI (or gestalt of LAls) evoh'ed into a sapi­
ent AI.

Sa/Jiem AlJ (SA Is) arc capable of human-
equivalent or higher sapicnce when run on appropri­

ate hardware. This is somclimes refcrred 10 as
"self_awareness." Sapielll Als are usually carefully raised
by humans or human·programmed SAls. This socializa­
tion process teaches them how to interact with
humans. Most SAls cultivate human-like personas.
Sapient Ais ahnosl always have names and many
create human-like avatars (software images). Per­
sonal 0\\ nership of a sapient AI is licensed or
restricted in many nations. and copying or modify-
ing them without pennission is generally illegal.

There are aboul as many Als as people. Approx­
imately one-third of the human population of Eanh
owns a nonsapient or low4sapient AI who serves as
a conslant personal companion, inhabiting a home
computer or vinu:!1 interface (see Augmented Reilli­
ty, below). The population of sapiem Als is smaller:
there are fewer than 100 million in existence, prima­
rily due to hardware COSIS and legal contrOls.

Als are programmed to obey the law and their
owners. NAls and LAIs are gcnerally secn as prop-
cny, but views on sapiem AI differ. The Islamic
Caliphate considers SAls 10 possess souls. and
allows them to be citizens. The European Union and
some space colonies also grant SAls "human righlS.'"
Most other places disagree. and lreat SAls as propeny.
Sapient Als created oUlSide the European Union or
Caliphatc are raised to agree with this view.

ftUGmEnTEO REAlITY
This is thc overlaying of "inual reality infonnation

onto a user's perception of the real world. Its basic ele4

ment is a "Vinllal interfacc"': Small glasses incorporating
a computer, digital camera. visual head4up displ:ly. opti­
cal recognition software, ccllulur modem. and bone
induction speakcr, all controlled by an infomorph. typi­
cally a nonsapiem or low4sapient AI.

The systcm recognizes objects (including faces) and
situations, and provides a helpful stream of context­
:lppropriate dala. often as audio messages or text boxes in
the user's visual field.

The user accesses the system through voice com­
mands or a vinual reality screcn (and when necessary, a
keyboard) projected in front of him. Usually, the user JUSt
tclls the AI what he wallIS it to do, or it anticipates his
needs. However, the system's camera can also track the
user's finger movements. allowing him to type, move
objccls. or simulate a mouse, lTackball, or other controller
in emply air. Vinual interfaces have rendered solid key4
boards and computer tenninals obsolete. With appropri­
ale programs, the user can manipulate graphic images. or
even use his finger as a pen or paintbrush. Infomorphs

(A Is and mind emulations) use augmemed reality with­
out needing a "inual imerface,



Augmented reality is a mature technol-
ogy in 2100, nearly a eentury old. The latest

advances. not yet ubiquitous. arc smarter Als and
replacing wearJblcs with brain implants. Popular aug­
mentcd-reality applications include:

Memory Augmentation
A typical AR program is a "mug shot" database, Dif­

ferent databases are commercially available or Web-­
accessible, ranging from the commonplace (famous
celebrities) to the job-specific (e.g" a cop may have a
database ofwamed criminals). Most people also accumu­
late personalized databases of people they meet or expect
to meet, co-workers. and so on. If the vinual interface's
camerd (or the uscr's eyes, if he uses a brain implant)
spots someone whose face is in the database, the program
will automatically display their name and a brief identifi­
er as they come into his visual field. unless told not to do
so. Similar remembrance-agent programs and data­
bases can be acquired for other tasks, such as
recognizing artwork. wildlifc, and vehicles.

Augmented reality can be used with
context-relevant data-mining programs
that continually search the Wcb for data
with content relevant to the user's current
situation and prescnt that infomlation as

appropriate. This will augment existing
remembrance-agent databases. For
example, if a person is encountered who isn't
in a user's specific database, his picture and other

data still have a very high chance or being in a public
filc online. True anonymity thus requires either disguise
or an appearance nearly identical to thoUS<ll1ds of others
(fairly common ror anyone with a cybcrshell or bioroid
body, for example).

Video ami Sensory Processing
Augmented reality C:ll1 digitally process what the

user sees, improving his vision. For example, enhancing
the edges in an image helps in f:lce recognition. It can also
replace wh:ll he sees and hears. immersing him in a vir­
tual reality.

Personal Navigation
In concen with global positioning satellites (CPS) or

local embedded transmiuers. the uscr can receive direc­
tions overlaid on his visual ficld. or call up more complex
moving map displays. These are available for all urban
and most rural areas on Earth and other inhabited worlds
or stations. Outdoor maps (or real-time satellite imagery)
are accessible from the Web. Building plans may be
available for automatic download upon entering a large
building such as an office block or mall. (Secure inslalla­
tions would do so only if the indh-idual was recognized
as an authorized visitor.)

Virtual Tags
Placcs, things. and even pt."'Ople can be "tagged"

with augmentcd reality positional ovcrlays called vinual
tags ("v-tags"). The v-tag files are usually stored in local
networks spt."'Cific to a location in real-space. The position
of tagged objects is updated continuously through tiny
CPS or radio-frequency locators in contact with the local
network. Whcn someone with an augmented reality sys­
tem approaches any tagged object. his virtual interface
will compare his position in real-space with that of the
object: if the user is facing it and within a designalcd
range, his interface will be pemlilted to download the
appropriate information. and he will "see" the v-lag data
overlay. In shon. a v-tag is a virtual signpost.

It's easy to create v-tags: simply upload an appro­
priate file. People can attach vinual stid.), notes. pic­
tures. etc. to walls, doors. desks. fellow workers ­
\\hatever has been coded into the system. Similar v-tags
are used in museulUS. shops. natural parks. billboards.

warehouses. etc.
Manufactured goods or all varieties are also v­

tagged. with virtual labels that allow access to
reams of online data. ranging from ingredients to
safcty instructions.

Some objects may also incorporate actual sen­
sors to monitor their own status, whether that means

checking to make sure milk hasn't spoiled or measur·
ing microstresses in a precision machine. The data from

thcse sensors can be continuously uploaded and available
through v-tag access. As all objects transmit positional
d:lta, valu:lblc objccts Illay alert humans or software if
they are moved without authorization. as well as sending
regular updates or their present location - at least. until
the signal is jammed or the transmitter removed.

Virtual Tutors
A mechanism (anything rrorn a COlr engine tOOl prefab

house) may h:lvC its dozens (or thousands) of different
pans individually tOlgged wilh microcommunicators and
positional sensors similar to v-tags. Intcgral databases
know where each part goes and virtual interface soft­
ware can track both the parts and the user's own hand
movements. aiding ill assembly, disassembly. prepa­
ration. or mailllenance. For example, when a repair
technician (human or machine) walks up to a broken
dcvice. the device's components transmit diagnostics to
the tech's virtual intcrface. The virtual interface's aug­
mented reality program locates the 3D position of the
object, and overlays real-time step-by-step guides for the
technician to follow. Since all the individual parts (and
tools) are also tagged. often with additional sensors that
monitor things such as stress. current now, etc.. an object­
specific "virtual repair manual" can warn the technician if
he is taking apan or putting the object back together the

wrong way. or if there are internal faults.



The same technology can apply to other tasks
requiring rote manual actions using specific process-
es and components. from building a house 10 fixing an
engine. Each widget. brick. pipe. or module has a chip
and sensor in it that knows where il goes and whether it's
been installed correctly. Augmented reality has enabled a
resurgence in unskilled labor. since these technologies
pennit untrained individuals to perfonn complex tasks.

BIOniCS
1be earlicst cybernetic systems were prostheses for

disabled or impaired individuals. such as hearing-aid
implants and pacemakers. Early in the 21st century. the
finot systems that linked the user's nervous system with
eleclrOnics were available. allowing paralyzed individu­
als 10 conlrOl computers and selling the stage for bionic
eyes and advanced limb replacements. At the same lime.
non-medical applications were also being developed.
such as "hands-free" control interfaces for space suits.

infanlry equipment and vehicles.
Bionic limbs and organs were common in the

20205. but are now quite rare, replaced by tissue­
engineered transplants easier to grow than bionics
were (0 manufacture. Bionic limbs or organs
aimed al mlumcillg a person's abilities are c\'en
mrcr. It's cheaper and easier just to use gadgeL~.

such as a JXlir of infmred goggles or a powered
suit. and far easier to fix lhings external to the
body if and when they break down. Also. while
bionics do ;lIlow coven opemtors (0 usc hidden
"surprisc" devices. any serious opponent (such as
a sp:lcepon customs check) will detect the bionics
with sensors. If subtlety is called for. biological
modifications or tinier implants arc used instead.

BRflm ImPlflnTS
These :ll'C cybernetic impl:mts lhat alter the

way :1 person perceives or thinks. They are tiny­
usually pill-sized or smaller. They can be safely
implanted or removed by robotic microsurgcons
in a few hours. Removal is slightly trickier. as

activation of an implant involves weaving a net-
work of nanocommunicators and nano-optical threads
through the bmin.

About half a billion people have brain implants.
mostly in the Fifth Wave cultures. Laws usually
require minors to have parental pennission before get­
ting brain implants.

Imp/alit Commullicator
A radio communicator buried in the head. It can send

and receive subvocaliZ:l.lions or. if the user also has a vir­
tual interface. digilal data.

Virtual/llterface /mp/alll
This is the commonest brain implant. with func­

tionality akin to a st:mdard wearable vinual interface. pro­
viding personal compUling and augmented reality. It
translates brain activity into digital signals that can be
lr.lnsmined via a microcommunicator. allowing mental
control or a computer or other electronic device wilh sim·
ilar precision to someone using a mouse. keyboard. or
voice input device. While it pennits commands to be
entered "with the speed of thought:' that's about the same
speed as a good typist. Devices do not. need exotic equip­
ment to be run through a neural inlerface - any micro­
communieator-equipped computer or dedicated computer
is usable.

As with other vinual interfaces. it normally houses
an infomorph. Most people prefer to share their heads
with nonsapicnt or at most. low-sapient Als. but it's quite
possible for a high-end implant to run a sapient AI or even
a mind emulation of another person. In some circles. it's
common to have an implant hosting a shadow of a current
or lost love, close friend. parent. mentor. or guru. The
Pope and Dalai Lama both reacted wilh horror to sugges­
tions they be brainscanned so that every one of the faith­
ful could havc lheir own spiritual advisor. but other
spiritual figures have been less conservativc. resulting in
so-called xox cults.

S/illks
"Upslink" implants tmnslate the user's sensory expe­

riences. including subvocalized thought. into compressed
digital data ("scnsory link experience"). This can be
transmitted through microcommunicators or implant
communicators in real time to someone with a sensory
downlink. or recordcd on digital media. An upslink could
also store data in the computer containcd within a vinual
interface. Upslinks may be built so slink output is con­
trolled by the uscr (active upslink) or by someone else
(remote upslink): the latter are most orten used to
monitor convicts or .!>tudy :Ulimal behavior.

"Downslink" implants altow someone to
experience slink input. cithcr prerecorded or
live. Two people who both possess upslink and
downslink implants can cxperience a fornl of
telepmhy: a downslinker can read lhe surface
thoughts of an upslinker he is in contact wilh. Downslinks
also allow supervisors to "snoop" on what subordinates
with remote upslinks are thinking and doing. although
privacy laws usually b::m this. at least with humans.

It's possible for a single upslink feed to be retr.:ms­
mined to multiple. e\'en millions of downslinkers. Such
feeds also offer the ultimate fonn of \'inual reality enter­
tainment. although mainStream shows such as news are
usually delayed by I or 2 seconds. passing lhrough a
downslink editor who makes a snap decision to delete

anything unpleasant or embarrassing.





Newer computers store inromlation in the fonn
of locali7.ed conronnation changes or charge separa­
tions on a macromok'Cular rmmework. A macromolecu­
lar memory unit the size of a sugar cube can store
terabytcs or data. liny molecular computers control
microbots and are used in bionanomachines.

Quantum computers arc the cutting edge of paral­
lel infonnation processing. Quantum computers do cal­
culations using atoms in "up" or "down" spin states to
represent bits of infomlation. Due to quantum uncer­
tainty effects. each alom docs not simply represent one
bit. as in a tmditionOl1 computer. Instead. each "qubil"
can be both up Olnd down at once. This allows it to (in a
sense) do all possible calcuiOltions at the same time until
the act of measuring the qubits stops the calculaling
process. In practice. qUOlntum computers can soh'e
problems thOlt are otherwise extremely time.-eonsum·
ing. The disadvantage of quantum computers is that
they need to be heavily shielded to prevent extemal
radiation from affecting them. The first quantum com­
puters were incredibly bulky and rragile. reminiscent or
computers in the 19505. Newer systems are somewhat
more compact. but they remain very heavy and limited
to large mainrrame dcviccs.

Other rorms of information processing and data stor­
age may be on the horizon. Some smaller computers use
nanoractured "rod-logic" systems that resemble a micro­
scopic version or Charles BabbOlge's original prototype
mechanical computer. At lhe other extreme. Hawking
Industrics envisions supercomputers utilizing properties
or mini black holes or roomed space-time.

fUSion POWER
Thennonuclear rusion involves combining lhe nuclei

or two or more light atoms to produce the nucleus of a
heavier atom. Fusion requires tremendous heat and pres­
sure to overcome nuclear forces, but liberates more ener­
gy than was used to initiate the reaction. Hydrogen bombs
and stars demonstmte the power of fusion.

Several different fusion reactions exist. generally
involving the rusion of various isotopes or one or both of
the lightest clements. hydrogen and hclium. Solar fusion
involves a serics or reactions that combine hydrogen
nuclei (protons) to foml helium nuclei. emitting neutri­
nos. positrons. :Uld electromagnetic radiation (including
heat and light) in the proccss. This Iype of "proton­
proton" rusion. although very efficient. is nearly impossi­
ble to achie\'c anywhere but inside 3 star. which creates
the necessary pressures and tempemtures in its core by
virtue of its immense size. Human technology uses other
means to produce 3 rusion reaction. In a hydrogen bomb.
these conditions are achieved by exploding a nuclear fis­
sion bomb as a trigger. but the reaction is over in an
instant. A self-sustaining fusion reaction that can power
a city or drive a spacecraft is trickier.

The most successful melhod has proven to be
magnetic confinement. Gas is ioniZed. romling a plas·

mOl. which is then squeezed by magnetic fields until it is hot
and dense enough for fusion to take place. Fusion research
initially concentrated on the deuterium-Lritium (0-T) reac­
lion. which required the lowest ignition temperature. This
fuses two isotopes of hydrogen into helium. liberating vast
quantities of energy in the process. lbe majority of its fuel
is an isotope of hydrogen called deuterium. which is ordi­
nary hydrogen plus an extra neutron. Deuterium is rairly
common: in the ronn of deUlerium oxide (heavy water) it
fonns one part in 5.000 or ordinary water, and can be dis­
tilled at some expense using electrolysis. Tritium is a rare
radioactive isotope or hydrogen. but can be "bred" by sur­
rounding the rusion reactor core with a jacket of lithium.
which transfonns into tritium under neutron bombardment.

However. D-T fusion has a disadvantage: much of the
energy liberated is in the form or energetic neutrons. Neu­
trons are dangerous and cannot be directly convened into
elecLrical power. The neutrons must heat WOller. which pr0­

duces steam. which drives a turbine. all or which adds extra
bulk and cost. Moreover. the bombardment of neutrons irra­
diOltes and degrades the sUUClural material of the reactor
itself. Even with a careful choice ofstructural materials. this
still means a high maintenance and upkeep cost Finally. Lri­
tium is an essential component in hydrogen bombs. and as
such the global use of commercial reactors that require or
breed tritium does not help nuclear nonproljferation. As a
result. D-T fusion reactors railed to displace other types or
power plants 011 Eanh. A few were built as experimental
systems. and some are still used in space. especially by the
Red Dunc:Ulites. but in general. they have been superseded
by D-He-3 reactors.

Second-generation fusion reactors fuse deuterium with
helium·3. a rare isotope of helium. The He-3 reaction
requires higher temperatures to ignite (and lhus awaited lhe
development of more ndv:lIlced magnctic confinement tech­
nology). but iL~ main products are charged particles instead
of neutrons.

A D-He-3 reactor is environmentally safer. and dre.~

not require lhe same heavy shielding. (There is a tiny
amount or mdi:ltion produced by secondary reactions. so
some shielding is needed.) The charged particles are also
easier to convert into electricity. This means a D-He-3 reac­
tor can be lighter. more efficient. and more easily main­
tained.

The smallest prcscnt"ay D-He·3 reactors mass several
Ions and generate megawatts ofenergy. Building-sized reac­
tor.; generating a gigawatt or energy are cornmon for cities.
producing power that costs a rew pennies per kilowatt-hour.
D-He-3 reactors are also used in many spacecraft, space
habitats. and colonies. powering energy-intensive processes
such as agriculture. desalination. heavy industry. electroly­
sis. and terraforrning. Fusion torch drives (p. 178) are vari-

ations on these reactors: pulse drives (p. 178) use
different technology.



tlE-3 mininG
The He-3 concentration on Luna is small,

only a few parts per biLLion. It requires 500.(0)
tons of raw m:nerial (an area of about I.<XXI
square yards to the deplh of four inches) to pr0­

duce one pound of He-3. Lunar processing
plants use aUlomaled machinery: robot bulldoz.­
ers to scoop up the regolith, ovens to bake the
soil to 1.300°F, conveyors. and waste process­
ing plants. This is a huge amount ofetTon. only
justified by the worth of each pound of He-3,
which can generate staggering amounts of
energy when fused with deuterium. With allihe
other costs ofopcr::ning a lunar mining base. the
profits are not huge. However. a side effect of
the processing is that it also yields economical­
ly useful quantities of elements such as oxygen
and hydrogen, which suppon other Luna
colony projects.

EXlJ'aCling He-) from Saturn (and poten­
tially. from other gas giants) is cheaper. as it can
be scooped directly out of the almOSphere. Spe­
cially designed drone scoop craft dive into the
atmOSphere and use high-thrusl fission rockets
to lift gas out to orbiting refineries. 1be gas is
refined inlO He-3. then shipped \'ia fusion­
powered tanker to Eanh or elsewhere. A few
thousand tons are used annually (a lanker every
few months), but demand is expected to double
every 15-20 years. Even so, there's enough
He-3 in Satum alone to last centuries. and more
in the OIher gas giants.

GEnETIC EnGinEERinG
"Gengineering" is the practice of manipulating

genes 10 produce desired changes in an organism.
Genetic infonnation. encoded in the molecule DNA. tells
a growing organism's cells what proteins to make when.
\l,hich detemlines the oJ'Eanism's struclUre, In 2100, the
genomes of humans and many other plants and animals
have been thoroughly mapped, More importantly. the
proIein-roding functions and syncrgislic relationships of
many genes are underslOod. though nOl all,

Germline Genetic Engineering
This involves engineering reproductive cells (seeds

in plants. eggs and spenn in animals) to alter. remove. or
insert selccted genes. In a human or other higher animal.
the alterations mean the organism will be bom with traits
it would not otherwise have had. Its genetic heritage-
its gcnll line - is changed. If it reproduces sexually.

il passe,<, on some of its new gengineered traits to its
children: if it is cloned. il passes on all of them.
Since the 2050s. nanolechnology has brought

about a remlution in genetic engineering. pennitting
the precise creation of designer oJ'Eanisms. Nanoma­
chines similar in concept 10 retroviruses (hence some·
times called "nanoviruses") are the main tools of
gengineering. They pass harmlessly through cell mem­
branes. can hijack cellular machinery using artificial
enzymes. and can carry and insert genetic material.
They communicate with each other via enzymes to
coordinate their operations. Nanoviruses perfonn two
main types of gennline gengineering:

Eugenic gellgi/leerillg, or eugeneering. involves
carefully selecting gene sequences already present within
a species' genome. bUI which val)' from individual to
individual. These might include genes goveming simple
traits like eye color. or those leaving someone more or
less susccplible to a pallicular disease. Gene combina­
tions also t'Odc for various proteins that afTect brain
chemistry, having subtle impacts on less tangible Imits
such as intelligence and behavior. Through selecting
combinations of genes known to influence specific traits.
genginecrs can create much the same efTccl as centuries
of animal breeding. but in 3 single generation. In 2100.
eugenecring aimed at fixing perceived faults (such as
poor eyesight or mental instability) is known as "genefix­
ing:' Eugeneering whose goal is a beller-than·average
individual is known as "genelic enhancemenC' and the
product as a "genetic upgrade."

Species modification is more radical. but some­
times easier due to its less subtle nature. As DNA
is 3 univcrs.1.l code. genes from one species can
be added 10 3nolher. producing trallsgellic life
fomlS with traits from multiple species. Early 2lsl­
CenlUI)' examples of transgenic entities included
bacteria modified wilh human genes to produce human
insulin for diabetics. and crops engineered for greater
resistance to pests. 21QO-era species engineering can do
far more. blending gene... from multiple species to pro­
duce complex transgenic life fonns such as water­
breathing humans or taU•.'ing dogs.

Neogellesis
This is the new frontier of genetic engineering.

Neogenesis involves the creation of original life fonns.
A step up from cut-and-paste species engineering. il has
so far brought forth several simple creations morpholog­
ically quite distinct from exisling species. In addilion to
various fonns of bionanomachines and industrial bacte­
ria. these include exotics such as living bath malS. cloth­
ing. and even buildings. Neogenesis gengineers are
studying Europan ven! life and Titanian oJ'Eanic chem­
istry in the hope of discovering unique insights into the

creation of life.



Proteus Nallov;rus
Genetic engineering works on reproductive cells.

It is possible to alter the genetics of someone who has
already developed. but quite tricky. as many gene combi­
nations have already expressed themselves by creating
the partS their DNA told them to build. and then shut
themselves off.

A proteus nanovirus is a bionanomachine that C'dn
take control of a1ready-differentiated cells. At present. a
proteus is limited to making "soft·· changes. affecting
skin cells. blood cells. genetic matcrial. or the production
of specific proteins. rather than "hard" changes that
involve reshaping existing organ. muscle. or bone. How­
ever. there are rumors ofso-called "mctamorphosis virus­
es" under development that can produce more extensive
transformations. literally rebuilding a person.

Nom131 proteus nanoviruscs can only survive in con­
trolled conditions and must be tailored for a particular
subjcct. However. some nanoviruscS capable of general
application. and cven spreading through contagion. have
been dcveloped. Most are eithcr I'eI)' simple (e.g.. skin
color) or quitc unsafe. often making people sick or worse
in the process of changing them. Some military
nanoviruses are designed to cause massive cell death. or
afflict subjects with blindness. sterility. or a "heredilar)'"
disease. The most frightening use the majority of people
as camers. spreading hannlessly until they find someone
with ccnain genetic markers. and then striking.

It is possible to acquire symbiOlic "active shield"
nano 10 ward against nana attack. but so far only people
in exposed positions (soldiers. those especially at risk to
terrorists. ctc.) routinely use such technology.

A more benign use of proteus nanotechnology is for
full-body cellular regeneration. This process is stiJi fairly
new, hideously expensive. and risky. bUI it can repair
nearly any injury or restore the infinn to vigorous youth.

Hum"n GEnETIC EnGinEERinG
Human beings can be gene fixed (see below). genctic

upgrades (p. 69), or parahumans (p. 69). All have full
human rights. but some governments restrict the gengi·
neering that can be done. Most nations do nOi permit
gengineering that poses physical or mental health
risks. stunts or degrades normal human abilities. or
encourages criminal behavior. Some places, such as
the European Union and Japan. do not approve any
modification that might result in a child suffering
social alienation: no tails or fur. for example. A waiver
is possible for pantropic changes optimized for a colo­
nial environment.

Gellefixed Humalls
Whcn parents decide to have a child. Ihey usually

visit a gcnctic clinic and assay their own genomes.
Thcyoften pay for eugenic genetic engineering to

fix defects such as hereditary diseases. This is
known as being "genefixed:' Since the 20305. gene­

fixing has been gradually extended to apply to tendencies
to "flaws" such as lantern jaw. knock-knees. poor com­
plexion. crooked teeth. etc. It is also possible to edit gene
sequences tending toward certain mental states. such as
lecherousness or poor self-control. or (0 reduce suscepti­
bility to some mental illnesses. It's generally considered
acceptable for parents to do this.



Gelletic Upgrades
A genetic upgrade is a person whose genes have

been carefully selected (see Eugenic Gengi1leerillg,
p. 66) not only to fix defects bUI to enhance cconin trailS
(such as appearance. health. or memory). If their clones
and descendanls are included. upgrades make up about
one-fifth of humanity. This is closer to one-third in Fifth
Wave countries such as France and the United Stales.
where young people lacking upgrades are beginning to
be sligmatiLed.

Genetic clinics ofTer a variety of "overlay templates:'
which provide specific genetic (milS while leaving most
of the parental DNA alone. or which can be merged with
known upgrade gene lines. Such templates do not neces·
sarily bring about simple cosmetic changes (a child can
be a member of a wholly distinct species even with 98%
of its 0 A left unmodified). More ambitious parents may
choose not to bequeath their genes to their children at all.

Icalling instead for a wholly customized design. This
Idegree of intc,",'ention is expensive and is strictly regulat­
ed in solne counlries, but it is usually possible.

Most upgrades come from proven commercial
genetic templ3tes ("gene Jines"). Selecting one is vastly
cheaper than customized eugeneering. since the work
has already been done and hidden defeclS are unlikely to
appear. A more subtle advantage is that cellain gene
lines establish their own subcultures and suppoll
groups. Being an Alpha upgrade means you have sever­
al million relatives.

POfahumallS
A parahuman is :l transgenic person (see Species

IModijic(l/ioll, p. 67) whose genome incorporates genes
of nonhuman origin, giving him tmits that normal
humans do not possess. These can range from the strik­
ingly obvious (rl coat of fur) to the subtle (a biochem­
istry ad:lpted to zero gravity).

Each type of parahullmn is technically a different
species from humanity. With rare exceptions, they are
no longer naturally interfertile with other humans or
different parahuman species. If a parahuman and a
normal human wanted to produce a child, for example,
they'd need to blend their DNA via gcngineering.

There arc several million parahumrllls in the
system. They represent about one-tenth of one per­

cent of Eallh's population. However. over one­
third of human beings beyond Eallh's orbit are
parahumans.

Pelt//ml);C Paralmll/tllls: These are humans
whose bodies possess genetic modifications

that make them bener able to live in a hostile environ­
ment. Examples include adaptations for Mars or micro­
gravity. and ··econiche" parahumans optimized
for harsh Eanh environmenlS such as desell or ocean
habitalS.

Meal Peirallllfl/ell/s: 1l1ese are humans whose
genomes were modified (0 confoml to an individual

or group's idea of what the human body sholl/dbe like. or
a particular aesthetic vision.

Specilll;:.ed Parrill/ilium: These are humans physical­
ly or mentally optimized for a particular occupation. A
small degree of specialized enhancement (for example. a
body well-suited for athletic pursuits) is considered ethi­
cal. but overspeciali.l3tion that takes away some of a per­
son's free will or dignity is not

mmlfnCTURmG
This technology has partially replaced conven­

tional brick-and-mollar dislribution and retailing with
"print on demand" goods. It is also one reason why small
space colonies and moon bases are economically ~ia~le.

The basis of minifacturing is advanced 3D pnntlllg.
The first printers laid down a single 2D layer of in.k on a
sheet of paper. The new 3D devices deposit a wide vari­
ety of materi:Jls (such as liquid plastic. conductive and
resistive ceramics, metal powders. powder-epoxy com­
posites, or self-assembling nanostructures) in a 3D
matri:<. treating them with glue. heat, or l:JScr sintering.

'n1e process begins with u digital map of the object's
geometry (gencr-lled by a computer-aided design pro­
gram or digitized from all :lctua[ object by a 3D scanner).
The design is thcll broken into volume pixel matrices that
specify exactly which mmcrialthe printer should deposit
at each point in the design. 111e 3D printer then prints
layer after layer until the real 3D object is fonned.

3D printers are able to produce very complex or
durable materials (often lighter or stronger than those pro­
duccd by conventional casting or forging), since it is sim­
ple for the layering process to arrange the microstructure
of malerials for maximum strength. If necessary. larger
objects can also be made from multiple smaller modules.
laser-cut to shape and welded or glued together. Although
a multipurpose 3D printer can be expensive. the primary
operating cost is licensing the software. 1be creation of
complicated devices (such as a modem computer)
requires programs of high complexity, as their construc·
tion can I\.--quire hundred::. of thousands (or more) of indi·

vidual layers.





Nanofabricators use robot-controlled
:ur.J.ys of lhousands or millions of paralJel

probes to build componenls for larger microelectro­
mechanical systems. and to creme complex nanostructures
consisting of a difTerenltype of molecules. These include
molecular computers, self-assembling "smart ink" used by
3D printers. and various types of nanom:lchines.

Nallomacllilles
Molecule·sized assembler robots. made of diamond.

that rearrange atoms to build juSt about anything are still
a holy grail. but smart pseudobiological nanomachines
exist. These devices are a fusion of microelcctromechan­
ics and biomechanics. For example. light-harvesting
mechanisms derived from photosynthesis can creme the
cellular Fuel ATP(adenosine triphosphate), thc same mol­
ecule that powers our own cells. ATP powers various
types of nanomachines optimized for different activities.
A simple exampJe is a rotor fonned out of proteins and
metals nestled in a ring of ATPase proteins (an enzyme

used to assemble ATP-based nanomachines). These tiny
nanomotors perform various tasks. such as powering
tiny pharmaceutical factories that manufacture drugs
and pump them to tissues requiring them.

liny mobile nanoboLs perfoml cellular surgery or
protect the body :lg:linst toxins, disease, and other condi­
tions. They l\.'Cognize cells via their distinct anligens, much
the way !.he immune system does. Their tasks include cell
repair. waste product removal. toxin neutralization. and

Ichemical delivery. A patient is injected with a few cubic
IcentimeteTS of fluid containing millions of nanobots. 1llose
Idesigned to trove! the blood are small (2-3 microns). whiJe
I those intended to troverse tissue. or intestinal or air pas­
sages, are several times larger. A typical device has a pro­
tein-based frame and is propelled by bacteria-like cilia or
fl:lgella. It possesses tiny rotors for molecular sorting and,
in some cases. miniature g:lS or chemical tnl/lsport vessels.
Depending on its designed function. it will usc these
nanoscale tools to scrub arteries clear of plaque. eradicate
cancers or perform on-site repairs to fix cellular damage. or
deliver chemical signals. Nanobots designed to operate in
the body are usually configun.--d to a panicular patient to
avoid triggering the body's immune syslCm. Other models

Iare either small or fast-acting enough to be ignored. or have
"stealth" coatings that can reconfigure their surface texture
to pass as the body's native cells. Nanobols are mostly
powered by ATP metabolized from local oxygen and glu­
cose. and do not replicate.

P"nRm nmmnLS
Living things can be turned into pharmaceutical

"bioreactors" by adding genes that code for commercial·
Iy useful proteins. Transgenic pharm bacteria and plants
are the simplest to create. but animals are often used to
manufacture complex products. The chief advantage

of animals is their ability to pnxluce more than one
protein at a time. 1lley are also easier to control than

plants (which are more likely to inadvertently hybridize
with other species) and do not require the complex pro­
cessing vats required by bacteria.

Pharm animals are designed so that products can be
extr'<l.cted safely by tapping or harvesting blood, milk.
saliva. urine. eggs. or even cheese. While the gengineer­
ing involved is intricate. the maintenance and processing
is low-tech. making pharm animals (especially fertile
ones) favorites for start-up colonies and developing
nations. Paralleling earlier struggles over gcnemOO crops.
conflicts often arise betwf.,'Cn biotech companies who
wish to restrict their products' ability to reproduce and
customers who want cheap, self-reproducing live­
stock. Various restrictions arc used, such as trade·
marks embedded into the gcnetic code. sterilization.
or special honnones required before fertility. Simi-
larly, genehacked phaml animals without these
resLraints sell well on the black market.

Simple pharm animals include cows that pr0-
duce additive-enhanced baby fonnula or vaccines. or
pigs with human hemoglobin in their blood (to serve
as blood substitute). Others possess internal symbiot-
ic microbes that let them produce ready-to-use
designer drugs, industrial proteins. or even explo­
sives. Pharm animals were extensively u:>ed by the
:ll1ti-govenunent forces during the Andes War, where
genemod g0.1ts and llamas manufactured strategic prod­
ucts such as combat drugs. medicines. bomb components.
and the spider silk used for arachnowea\'e annor. Phann
animals used in space colonies often ha\'e pantropic mod·
ifications to better adapt to extraterrestrial environments.

A variation on the pharm animal is the use of
implanted nanofactories to make particular chemicals.
Pharm hW1l(lIIs are also possible. but mrcly considered
ethical. A few exotic bioroids do have built-in drug
factories.

REPRODUCTlUE TEC""OLOGV
"Hey Risa! Did )'ou aug GOrdOIl alld Ralph Mack­

imosh are /un'illg a bab)'?
"No way! Yo// 're SCrtll)ill8 me. /thoughtthe)' hated

clolling...
"Well, Ralph is. He (lidll'l \WJIIIIO XOX his genes,

bw Ihis is a lIew E/lphmles proceJ,f. Not chea,), bll(
GonJie's a cllide plal1llel; he call ('.D'onl it. TIley blend
their genes together. Ihen renl all exol\'omb, )'0//

kIlOw?"
"Go 1O! Those MO are so posllll!··
"Vriffme, sister. All exowomb makes sellse, (hollgh.

U:. had her last sprat that I\'a), Costs more thall a sur·
rogate, bllt it'll nel'er challge its milld a"d 11'(/11110 keep

the kid."



"So, do our pair of proud /JO/JplIS Jun'e a
name?"

"Chance. RallJIl says they ·Il.' takillg 0111.', mixing their
gelles like '/'at."

-Is/audia, episode /37 (popular IIIVid)

II's possible to have kids lhe "old-fashioned" way.
although most people do a genetic assay to spot defects.
If any are encountered. lhey will genefix (p. 67) !he fer­
tilized egg. Other options are:

Cloning: A common procedure: see Cloning, p. 162.
EXOll'ombs: A baby nced not be raiscd in a

Illother's womb. An anificial womb. or exolI'omb, dupli­
Icates the matcrnal cnvironmcnt. This is still expensive,
but common for Fiflh Wave parents who want kids wilh·

lout pregnancy. or who lack the plumbing - men. info­
morphs. etc.

DNA Blendillg: Two people of the same sex
can combine genctic maleriallhrough gengineering. This
is costly ($5.000. I week) but not unusual. In
the case of males. a female egg is used. bUl its nuclcus is
removed. 1bc samc process also allows parahumans to
have children with members of different parahuman or
human species. A more radical procedure. known as
chimerization (see p. 81026). can be used to mix e:lfly
embryos of complctcly different species. but lhis is com­
plex. expensive. and. if mixing human and animal
embryos. geocmlly illegal.

Surrogate MOI/'ers: Fcrtilized eggs can be
moved from one mother and (before or after genetic

modification) implanted in another one. The procedure is
usually simple and safe. dating back to lhe 20th century.
Complications could ensue if the parent is using drugs,
nanosymbionts. etc.. or if lhe baby's genetics differ sig·
nificantly from lhe surrogate·s. In some areas, surrogate
wages may be Icss lhan the cost of an exowomb. making
lhem a cost-culling alternative. However. surrogates are
illegal in some countries. mostly on elhical grounds.

Robots arc everywhere. Robots range from !he sim­
plest of automatic devices to lhe most sophisticated of
anificial intelligences. Some ..robots.. are even human. in
!he sense lhat !heir "programs" are centered on uploaded
human personalities. In addition to industrial robots built
into factories. !he various classes of robots include:

Microbots
These tiny mobile robots range in size from insect to

dust mite. A single microbot has limited utility and intel­
ligcnce. but a swann of hundreds or thousands is another
mailer. Microbots arc controlled by pinhead-sized com­
puters running simple programs modeled on insect
behavior panems. A colony of such mOOts (a "cyber­
swarm") has intclligence superior to lhat of any compo­
nent pan. just as an ant colony is an extremely adaptive
organism. Many buildings and vehicles have their own
hives of microbots living within the machinery or struc­
ture. perfonning routine maintenance and repair tasks.
Microbols ..Iso have industri:ll, agricultural. medical.
cspiorwge. and military applic:ltions. Microbm toy sets
cxist. such :IS model fanns. zoos. communities. or battle­
fields. with tiny microbot peoplc, vehicles, or animals.
Precocious Fifth Wave kids with cleverly' modified
rnicrobot eonstntction kits c:m cause all sons of mischief.

Cybershells
A cybershcll is a machinc body larger than a micro­

bot lh:u is designed to house a controlling intelligence.
Cybershells runge from the size of a mouse on up. Cyber­
shells come in all shapes. from humanoids to lhings lhat
look like :U1ificial insects. snakes. or vehicles.

A cyber..hell consists of a frame containing compUl·
er. sensor. power. and communications systems and. in
some cases. manipulators. means of propulsion. and olhcr
gadgcts. Thc solar system is homc to about 30 billion
cybcrshells. A minority are androids. but lhc vast majori­
ty have more functional designs. Most house nonsapient
Als. but any infomorph can be used if the cybershcll's
built-in computer is powerful enough to run it. lbe latest
small compulers are powerful enough lhat a cat-sized or

larger cybershell could conceivably be filted wilh one
capable of housing a sapient infomorph.



lhousands orthcm in thc solar systcm. Roughly half
host ghosts or s:.lpienl AJs. enabling them to experi­

ence a more human-like existence.
, .....l ..._----....,.... Ln fact. some bioshells based

on human clones have even
givcn birth to human children.
a practice that remains quite
controversial

A biosheJrs legal SlaWS

will depend on the infomorph
occupying the bcxIy. However.
bioshells sometimes upsel
people ("A zombie!"). The
creation of bioshells is tora.lly
banned in some areas. notably
the islamic Caliphate. and reg­
ulated in the European Union.
which only allows bioshells to
be owned by sapient AIs or
ghosts for their personal use.
Qlher cultures. such as the
Duncanites. lIeat bioshells no
differently from cybershells.

SmnRT mnTTER

•

Smart matter producls
incorporatc microelectro­
mechanical systems (MEMS)
into their structure. Too small
to be seen with the naked eye.
these computers, gears. sensor.
molors, power systems. and
communicators allow a smart
maller device to sense and
process data, and to react
by performing electro­
mechanical actions. Smart
matter on a microscopic
level produces many of
the simpler effeclS
ascribed 10 a mature
molecular nanolechnolo­
gy. Clothes or footwear
can reconfigure ilSClf in a
limiled but intelligent fash-
ion to ensure perfect fit. Sur­
faces can vary textures. change
color. or even incorporate
microscopic brushes to ensure
din or paint slicks only when it
is told to. Aircraft fuselages can

alter their aerodynamics to con-
fann to all flight regimes. Layers of smart mailer can

crcale self-sealing and. to a degree. self-healing
structures.

•

Biosltells
A bioshell is .. living

body. orten :l bioroid (sec
pp. 76-77) or human clone.
whose brain was genetiC:llly

lor surgically rendcred decere·
bernte SO it never developed
higher functions. 11 is con-
trolled by an implanled com-
pUler housing an infomorph.
usually a low-sapient AI. sapi-

Ient AI, or mind emulation.
The first bioshclls created

in the 20705 wcre only fined
wilh computcrs running low­

I sapicnt Als or shadows. In !he
Iearly 2090s. Exogenesis cor­
poralion developed a comput-

Ier small cnough to ti' in a
bioshell body and smart enough to house a sapient AI

or ghost. and bioshclls became much more
popular. There are presently many tens of

Just coming into use
are fractal·branching uhra·
dexterous manipulator robots.
a tenn usually ignored in favor
of"bush robot:· A bush robot's
anus each branch into multiple
"fingers:' each of which
branches into a set of smaller
fingers. and so on. down to
micrometer or (theoretically)
nanometer scale. Each set of
fingers is capable of independ·
ent sensing and opemtion: a
"bushbot" can perfann com­
plex repairs. or even surgery.
wilhout special tools. The

,amount of computing (Xlwer
required is staggering: there­
fore. bush robots able to do
much more than micromanip­

Iulation require sophisticaled
Icomputer systems.



SpnCECRnfT TYPES
Autollomous Kill \~hicle (AKV): A cybershcll space fighter.

AKVs are smalL fa"t. and heavily armored. TIley carry various
close-in munitions packs such 3S a kinetic-kill or nudear·pumpt."d
X-ray laser bom~.

De.ep Space Opemtions \'ehiclf! (DSOV): These \essels arc
buill to establish far-off OUlposb or lraflsjX)f1 major science expe­
ditions. They have fusion dri\'cs and 10lS of reaction mas!.. and
carry plemy of industrial equipment.

ExeclIli"e Space Vehicle (ESV): A fusion-drive space yacht,
wilh a few luxury cabins. a staff ofbioroids or cybershells. but lil­
lie cargo.

Heav)' Lift Vehicle (HLV): A single-stage la:.cr rocket
(sometimes chemical rocket) designed to transport :1 load of
cargo into space.

Heavy Space Transport Vehicle (HSTV): The largest
fusion-drive interplanetary transports. HSTVs can carry cargo.
but are often equipped with external cradles to sling heavier
cargo pods into high velocity trajectories. The HSTV then
heads for home. and on the other end. a receiver HSTV inter·
cept~ and catchcs the cargo.

Orbital Trtursfer Vehicle (aTV): A cheap "space ltUCk" for
shan-range hops between adjacent orbital facilities. or quick voy­
ages such :co Eanh orbit to Lunar orbit or UIL5. Most OTV~ ~se

chemical rockct or fission dri,es. Passenger OTVs lack cabms.
instead having airplane-style ~ting.

Passenger Space \'eMcle (PSV): A fusion-dr1ve "fastliner"
with lots of cabins and spin gravity.

Remote Sf/n't!)' \'ehicle (RSV): A cybershell probe controlled
by telcprescnce or on-board AJ. Some usc fusion drivcs: others,
~Iow plasma sails.

Space Dominallce \le/ricle (SDV): A heavily annored vcssel
propelled by a fusion or antimallcr pulse drive. Armcd with pani­
cle accclerators. laser irises. and 2-6 AKVs. They often carry a
squad of troops.

Space COlltrol Vehicle (SCV): A carrier designed for planetary
assaulls. They carry a platoon- to battalion-size force, plus a flight
ofTAVs.

Space Defense Plaifoml (SOP): An orbital baltle station.
These heavily annore<l vesscl~ range from small warsalS to aster­
oid-sized monitors. 1bey bristle with ' ..eapons. bul have little or
no mobility. Many are uninhabited.

Trtltlsatmospheric Vehicle (TAV,: A single-Mage-tCH>rbit
cargo or passenger vehicle. Usually powered by chemical or laser
rockets. though some TAVs are hybrid crafl with air-breathing
engines for atmospheric night.

Utilif\' Spaa Vehicle (USV): A generic 'freighter"' used to
carry people, haul cargo. prospect. etc. Usually fusion·powered,
but older models may use plasma sails or mass drivers.

nvrk Pod: A cheap Olle- or two-person spacecraft with manip­
ulmor arms and a simple chemical-rocket engine.

SpnCECRnfT
"Ship" is out of fashion as a tenn for

spacecraft: "'spacecraft." ""·esse!.·· and
"space "chide" are preferred. 1be I1lOSt

arden! e:<.ponenl of this nomenclature is the
USAF. adamant that "ships" are what the
U.S. avy opcr.ttes.

New spacccr.tft often cost $100 mil­
lion or more. A few individuals or part­
nerships own one. but corporations or
go..'emments own most of them. How­
ever. even in company-owned craft. a
crew might be assigned to a panicular
vessel and St:ly with it for several years.
only gradually changing in compo~iliol1

as individuals IC:lve and new members are
reassigned or hired.

Most spacecraft are propelled by
reaction drivcs. They work on the New­
tonian principle that for every action,
there is an equal and opposite reaction. A
drive throws reaction mass, usually he~lt·

edto give it e:<.tr.J energy. in one direction.
and the reaction accelerates the spacecraft
in the opposite direction. On a long voy­
age. a vessel will accelerate for seveml
hours until it has used up around h.alfofib
reserve of reaction mass. then coast at
whatever speed it has achieved for sever­
al days, and finally spend the other halfof
its reactiQfl mass 10 slow down.

Various Iypes of drives are detailed in
Appendix A. Most modem interplanetary
spacecraft use fusion drivcs. which accel­
ernte slowly but are efficient enough thai
a vessel can :lchieve :1 high speed over
many hours without running out of reac­
tion mass. Fusion drives lack sufficient
thrust to overcome the gr.lVity ofa decent­
size planel or moon. so these deep-space
vessels park in orbit and use craft with
higher-thrust but shorter-endurance
chemical or fission rocket engines to shut­
tle to and from the surface.

lnterplanetary trips Iypically take a
couple of weeks in the inner solar system.
or a few months to cross the outer system.
Spacecraft are large - hundreds of feet
long - but crews are quite small: 2-12
people is typical. Large passengcr vessels
have rotating sections 10 provide spin
gravity. but most other sjXicecmft are in
zero gravity for the majority of the trip.
Crews are zero-O-adapted pamhumans.
or have nanosymbionls to keep them in



good health: passengers take temp nanomods. exer­
cise rigorously. or shut down their metabolisms alto­
gether and spend the trip carried as cargo in nanostasis.

Space crews are busiest at the stan and end of a voy­
age. when the drive is hot and they're near a port bustling
with traffic and surrounded by space junk. In deep space.
with the drive cold and the vessel coasting, there's less to
do. Routine maintenance is usually handled by microbots
or cybershells.

Light-lag means they cannot access the Web at real­
I lime speeds. but slinkies. entertainment. mail. etc. can be
downloaded. Crews take up hobbies or study. and war
crews IlIn baule simulations. A pet. often uplifted. is not
uncommon. Some vessels are loose about intraerew rela­
tionships. handling any difficulli infonnaUy. Others.
mostly big companies and the military, have strict "00

fraternization" rules (but some crews acquire pleasure
bioroids. bioshells. or cyberdolls). A few vessels are fam­
ily-operalCd. especially Gypsy Angel crafL

SpneE Hn8ITnTS
Large. manufactured habitats are built using litanium.

aluminum. and steel mined on nearby moons and launched
into space by mass driver. or are processed from asteroids.
Gravity is simulated by rotmion, power comes from large

solar collectors or fusion reactors. and a thick shell of
slag left over from mining and ore-processing oper­

ations provides mdi:nion shielding.
o'Neilt Cylinders: These are the largest and

most expensive sp..1ce habitats. They are giant
cylinders (or sets of coupled. paired cylinders) a few

miles wide and seveml milcs long. rotating to provide
Earth-nonnal gravity. Inside is a completc terrafornled
environment with park and urban landscapes. An O'Neill
cylinder can house a few million people, though current
populations tend to be lower. Only a few O'Neill cylinders
have been built. such as Islandi:l in L4.

Sum/orrl Torus: These are smaller than the O'Neill
cylinder. bUI slill very large. A Iypical tOIllS is Sh:lped like
a bicycle wheel. Wilh gmvity and landscaping on the floor
of the outer rim and the spokes serving as elevaton; that
lead 10 a central microgr.lVity hub. It houses about 50.000
people. Again. radiation shielding is a major expense. A
fewexisl in Earth orbit, L4. and L5.

Bemal Splle": This is a sphere with smaller attached
cylinders. 11le ccnU'a1 sphere may be up to a mile in diam­
eter and rotates: the cylinders do not. The sphere is simple
to build. bul it only has cffective gravity in a strip around
its equator. which can be incom'enient. Sevcr..L1 spheres
have been built, each housing a fcw thousand people.

Smaller Space S((IIions: These range from the classic
Iwheel·shaped space station lhat spins for gravity and

I
incorporates heavy mdiation shiclding to a much more
basic "work shack:' "bubble:' or "beer can" that lacks

much of either. These are usually cylinders or spheres 30'
to 300' in diameter and (if cylinders) up to five times as
long. often made oot of old fuel tanks. The only radiation
shielding may be a cmmped "storm cellar" for riding out
solar flares: the crews either rely on anti,radialion nano or
regular rotation.

Asteroid Habi((l1.\': See Cole Habiull and Beehi.'f!
Habilm on PI'. 40-41. Sonle asteroid habitats exist in the
Main Belt or Trojans. but others wcre constructed from
asteroids moved into Lagrange points or planetary orbits.
Several dozen exisl.

TISSUE EnGInEERinG
No onc relies on organ donors or clones for spare

parts. Advances in tissue engineering have made it possi­
ble to grow organs from stem cell cultures in vats or on
biodegradable scaffolds, without the need to clone an
enlire human. Digits. skin. kidneys. livers. ears. noses.
tongues. and genitals can be grown in under a month.
Independently growing Olher organs and body parts (like
hearts. lungs. eyes. and limbs) is more complex. and takes
up to eight months.

FallxfTesh Vats
Gengineered cells from li\'estock tissue are cultured

in growth tanks and supplied with nutrients. This creates
a continuously growing biomass of lean meat tissue.
which is harvesled whenever food is required or it gel.'>
too big for its vat. Ln many countries. fauxfle.sh has
replaced "natural" animal meat. which is often iUega!.
1bere is a small but lucrative meat-smuggling trade.



Biogellesis
The most advanced foml of tissue engineering is

biogenesis, which speeds up the process by using nanoma­
chines LO rapidly assemble cells into tissue and organs.
Biogenesis is more costly but about 4 times faster. laking

BIOROID STIHUS
Most bioroids were acquired by space COf1X)ra­

lions who required rapidly c.'l::panded parahuman
waMerces for ofTwortd industrial colonies and Sta­
tions. In 2080. a scandal al a European Union space
factory in Lagrange 4 e~q)osed bioroid abuse. The
European Union inve"ligated. and later banned
bioroid manufaclUre as "indenrured labor:" Others
claimed mis action reflected E.U. weakness in
biotechnology and protected their cyberdoll industry
from competition.

In re!>ponse (0 criticism. and to J>I'O'ect their mar­
ket share elsewhere. the "big two" bioroid producers.
Xiao Chu and Biotech Euphrates. adopted tougher
IndUStry standards. Customers were vcued and cert3in
designs. such as pleasure bioroids. were deleted
(except as decerebemte bioshells). while others. such
as combat models. were restricted to certain govern­
ment customers. For example. it is preselllly impossi­
ble for private citizens to acquire a Biotech Euphrates
"high-lethality AS-2E Ff'/icia-model transgenic com­
bat bioroid with special ops warfare training:' Instead.
a cuslomer would have to settle for an "athletic Feli­
cia JJ transgenic bioroid, with disciplined. leam-ori­
ented outdoor survival, paramedic. electronics
operation. and self-defense skills."

Bioroids arc nOt bought ..nd sold. If someone
wanlS one. they will pay 1I bioroid m..nufacturer to
create and edUCate the bioroid. but the bioroid itself
(as opposed to it<; gene sequences) is 1I(!l'f'r the prop­
erty of the comp.IOY. A person, corporate, or govern·
ment entity that pays for the creation and education of
a bioroid is it.. legal guardian untit the bioroid reaches
maturity. As tile bioroid is functional after a year or
two. this gives them about 14 years of guardianship.
Labor laws genemlly prevent bioroids from being sent
out to work for someone else. but it's legal for the
bioroid to .....or\... for his guardian's business. just as
minors can work on family farms. Most military
forces allow bioroid soldien; if they have legal per­
mission from the bioroid's guardian.

Pan-sapienlS righlS activisb still denounce the
bioroid industry as legalized sla\'ery. and recently lhe
European Parliament has said the same thing.

See also Biorvid Trafficking (p. 106).

weeks r.lther than months. It manufactures a wide
variety of designer organisms. ranging from

living toys like skullcats (p. 146) to human-like bioroids
(see below).

Biological Alldroids ("Bioroids")
Bioroids are humanoid beings created using biogene­

sis. Most of the pans arc biological. but some are 001. For
example. a polymer or carbon composite scaffolding is
often left in place as the frame on \\ hich the skeletoo was
built. Deeper differences from the human noml will be
apparent if their cells are examined. Baseline bioroids are
designed to accept artificial chromosomes. wiLh "slots"
into which genetic engineers can easily plug specific mod·
ules ofgenes. Much redundant'"junk DNA" material. such
as transposons. is left out of bioroids. Bioroid tissues typi­
cally also contain clusters of nanofactories that produce
special proteins that the designers couldn't take time to
code into the genes. or ",hich compensate for other shon­
cu~.

The basic bioroid design is similar 10 an upgmded
human. but with major differences including an upgraded
immune sy!:>tcm and reduced sleep cycle. All bioroids are
sterile (though some female models can serve as surrogate
mothers). Many ha\'c t..raIlsgenie modifications that are
similar to pamhumans. but often more extreme. tailored for
a panicular occupation. This often extends to brain chem­
istry. For example. a military bioroid may always feel a
rush of endorphins after vigorous exercise. a technical
model may be able to go into a single-minded state that
lets it focus on a problem. or a pleasure model may go
into heat at the slightest provocation. In conjunction
with proper tmining. these tend to result in bioroids
who love tllcir jobs.

A newly fonned bioroid bf'Jin is designed to
awaken in a slate highly receptive to learning. Brain
implants arc il1tcgmled into the bioroid al this point.
allowing it to undergo an intense educmional regime
th.lt includes vinutllity and slinky simulations and
voc"tion:ll training. The "coach" is a personal info­
morph hosted by the bioroid's bmin implant, oflen a
mind emulation of another bioroid of the same model
who can be a big brother or sister to it. It uses a puppet
implant to put the bioroid through physical exercises to
build muscle memory. administers punishments or
rewards (through non-damaging neural stimulation), and.
most of all. enCQur.Jges the bioroid to constantly strive to
excel. solve problems. and reason creativciy. This pro­
duces a trained. fully functioning "adult.. in I or 2 years.
Depending on his viewpoint. he's a model citizen or a fair­
ly clueless workaholic whose life experience and world­
vicw are based on whatcver slinkies the company fed him
wilen he wasn'tleamingjob skills.

Bioroitls are contro\'ersial. People who see them
fonning in biogcnesis tanks Of examine diagrams of

their skeletons. chromosomes. or nanofactories get a



sense of "living machine:' This impression
can be reinforced by (alking to any young

bioroid. who is often similar in personality to every
other bioroid of the same model. But a bioroid's brain and
biochemistry are basically human: they have emotions.
they reason. and they're subject to many of lhe same hor­
monal drives as people (although those nanofacs often
have a say in it). Those few bioroids who arc now 20-30
years old can be quite distioct individuals.

U81QUITOUS COmpUTinG
nnD PRlUnCy

Computers. sensors. microcommunicators.
and tiny baUeri~ are as cheap as toilet paper.
and can be imprinted directJy Onto most sur­
faces. Processors are invisible. hidden in infra­
slructure and in almost every device. Humans

Iexist in an invisible web of infrared. laser. and
r:KIio signals. Material goods from sneakers to
bricks are "sman:' capable of exchanging data.

Hungry? Slide a TV dinner in lhe oven.
Your microwave scans the package's nanodal code

or v-tag and selects the sctting. When it's done. the
ovcn signals your virtual interface. which pages you.
Prefcr to do your own cooking? Your virtual interface
contacts the Web and downloads a menu. If you left

the groceries in their original packaging. it scans the
labels and checks them ofT as you pick them up. Can't find
something? Ask the fridge. "Pizza shells in the first shelf."
it tells you. You pull out the anchovies instead of the
pineapple. Your vinual interface scans the label on the can.
'Those are anchovies:' its inventory agent warns. "Try
again:'

Ubiquitous monitoring is possible. Tiny "video cam­
ems 011 a chip" and rnicrobot imaging or audio devices can
monitor public spaces. The infonnalion can be processed
due to the proliferation of AI ~ystems. who may be
instructed to infonn authorities if anything interesting or
troubling occurs: medical emergencies. criminal or sub­
versive acts. etc. Parties such as news media or investiga­
tors sometimes employ similar tcchnology on a local scale.

In pr.lctiee. this son of "Big Brother" monitoring is
restricted to :1 few stmes or colonies wilh authoritarian
regimes. Most countrics havc passed "public privacy"
laws that restrict microbot or nanocamera monitoring of
public space to cenain designated areas. such as around
government buildings or during special e\ClllS. Otherwise.
authorities are often required to apply to a judge 10 place
an area (such as a crime·ridden neighborhood) under pub­
lic 1>urwillance. much as if they were requesting a search
wafrdJll. "Black ops" agencies may "forgct" (0 ask for per­
mi.ssion. which can lead to M:andal when discovered.

Some places pemlit monitoring but have strict
restrictions on when information can be accessed

and by whom. Singapore is an example; it has exten·
sive urban survcillance bUI equally strict laws on when

and how humans can access the AI-filtered databases.
A few places. especially those with Iibenarian soci·

eties. have no government monitoring (or no government).
but let investigators. concerned citizens. media, and any·
one else freely monitor public spaces. Individuals can set
up whatever privacy they can afford for their own persons
and property. Residents who can gClthe neighbors to agree
with them may declare a "privacy zone:' and hire security
firms to use swanns of microbot bug-hunters or other anti-

suf\'eillancc systems to sweep the streetS clean of
annoying snoops.

Despite these measures and regulaLions.
public privacy is fundamentally limited
because just about every person has a virtu-
al interface with a built-in camera capable of
recogni7jng faces and analyzing whom they
belong to (see A"gmetlfed Realit)'. p. 62). How­
ever. at least you can spot them at the same time.
Children (and often bioroids) have less privacy.
since a parent's ability to monitor dependents is
rarely legally restricted. It is common to fit them

with biomonitors. give them vinual interfaces whose info­
morphs owe a highcr allegiance. or give them an
allowance with coded limits on how much vinual cash can
be spent where. This can result in a baner economy
among kids ...

Workcrs often have more privacy than they did in the
20th century. since a greater percentage are contractors
working al home. Even so. as Ihey usually paid for results.
rather than by the hour. contractors working in service
jobs arc oncn monitored 10 a greater or lesser degree:
superviMlry software tracks the number of customers
served. peoplc's responses. and SO on. Other jobs pair
human workers wilh 10w-sapicllI or sapient Al "panners."
These may be valued cO*workcrs and cven liked. but in
jobs where the company provides them. no one forgets
whom they actually rcpon to. The degree of AI supervi·
sion is often the subject of vigorous contmct negotiation.

Ubiquitous monitoring is quite possible in private
spaces. allhough employee contracts and labor law may
limit its cxtent. Secure installations such as military bases
or labomtories are often heavily monitored, but there may
be ~trictlimilS on who has sufficient security clearance to
view the repom.

UPLIfTED ftmmnls
These are animals (such as dogs or chimps) that have

been genginecred. surgically altered. or fined with brain
implants to give them communicative ability and inlelli·
gence approaching human levels. Most uplifts are bar·
derline-~pient.with reasoning capacities similar to those

of a human 5· to g·year.ald.



Uplifts have been cremed as companions.
workers. experiments. curiosities. and even soldiers.
They are gcnerJlIy con.!lidcrcd animals ralher than people.
but laws often provide additional protections. with the
stale having the right to remove an abused uplifL In many
areas. such a.. the European Union. China. and the Unit­
ed States. ownership of a sapient uplift requires a License
and (in lhe E.U.) occasional visits from caseworkers to
ensure thai the uplift is doing well. Other areas have more
lax standards. The Sooth African Coalition. Pacific Rim
Alliance. and TSA have few reslrictions on uplifts.
although normal laws (e.g., regulating owning of danger­
ous animals and animal cruelty) apply.

UPlonOInG nno
minD EmulnTlon

Memories are ellCOOed within the physical slrUeture
~ of the brain on the molecular Icvcl. Uploading is the
process ofcopying all this information into a digital form.
These upload recordings can be w.ed to create a mind
emulation. a computer program that when run on a suffi­
ciently polent computer. emulmcs the workings of the
original person's mind.

A mind emulation is not merely a recording. but a
conscious. self-aware, working digital model of the way
a particular living being's brain functions. This requires
simul3ting much of the rest of the body and its environ­
ment as well: "naked con.'>Ciousness" bereft of context
mpidly become... insane.

Mind emulations can be housed in computers con­
tained within bioshells or cybershells. Those without
mobile bodies inhabit virtual reality simulmions of. at
minimum, a room. They are often permitted to access the
wider Web itself, allowing them to partake of online vir·
tual realities.

Emul,llions (Ire ll.!lually made of human minds. but
allim:lls can be emulated. 'me legal MalUS of human mind
cmulations varies between nations: somc treat them as
artificial intclligences. others as peoplc. There are three
types of mind emulation:

Ghost
A "ghost" is created via a destructive uploading (or

"brninpceling") process. A living or newly dead patient (or
his severed head) is placed into nanostasis. The brain is
removed and carefully sliced by robotic surgeons into mul­
tiple tiny segments. Each segment is then scanned by a
hypersensitive magnetic resonance imager (HyMRI) or
other insuumenl.1lte dala is used to create a digital recon­
struction of the patient's brain configuration. called a
pI.

Brainpeeling is fatal to the original per.;on. so ghosts
are controvcrsial. Is it suicide or trolnscendence? A ghost
is a perfect mind emulation. mentally indi5linguish-

3ble from the original person. Whether it is a "human
being" remains in question. People and religions that

believe in souls differ on whether ghosts have them.
Ghosts require a great deal of computer power to run.
equivalcnt to a sapient AI. but cunent computers are
sophisticated enough that a ghost can be built into a com­
puter small enough to be implanted in a brain.

Most ghosts arc the product of indi\'iduals who delib­
erntely underwent destructive uploading in order to obtain
a foml of immortality, onen out of a desire to li\'e as a
poslhuman entity in a superhuman cybershcll body or
series of bodies. Ghosts have certain advantages: for
example. they allow rnpid travel across the solar systcm
and beyond. if a receiving station has been set up. Ghosb
are also cheaper than full-scale cellular rejuvenation tech·
nology. Perhaps most significantly. a ghost can be copied
indefinitely. It is against the law in nearly all nations for a
person to exist as more than one conscious ghosl but it is
legal to create backups of the original or the ghost's cunent
state. Copying either is as simple as copying any other
computer program: each backup requires hundreds of tel'·
abytcs of Slomgc, bUi that is easy to come by.

The big drawback of ghosts is the question of whether
it's really you or just something thalthinks it is. TIle other
drnwback is thai uploading is a complex medical proce­
dure. and once in a while. the opcmtion fails. This usually
results in a badly nawed copy or no copy at all.

WHnT DOESn'T EXIST



Fragment
A "fragment" results from a failed attempt to create a

ghost. It has lillie or no memory of its past existence. but
may retain vestiges of its original personality and skills.
Fragments are oflcn produced when auempting 10
destructively upload a person who. after dying. was nOl
immediately placed in nanoslasis. If he was frozen using
older cryonics techniques. or there was .. delay of several
minutes or more. then there is a high likelihood of retriev­
ing only a fmgment rather than a ghost In areas where
ghruas are treated like people. fragments are treated like
people with mental illness or amnesia.

Shl/dow
Shadows have all the advantages of ghosts. can be

run on less powerful computers. and tnke up less d:lIa
storage space. They have one big diS3dvaIllagc: it is clear
they are" 'f quite identical 10 lhe original.

Shadows are generally created through a nondestruc·
live mind emulation process ("brainscanning"). This
process uses nanoprobe monitoring to provide data for a
computcr modcl. A shadow is basically a low-sapient AI
that has been taught to beha\"c like a person. (A sapicnt AI
has already become a person.) Editing a ghost or frag­
ment can also pn:xIucc a shadow. Thi.!> 1\ m; much an art

3., a science. but it will generall) produce a more com­
,pre\l>Cd copy SUitable for running on a less powerful
s)".tcm.

Sh3dow.\> are legal in mo~t blocs except Ihe blamic
ICaliphate. but are generally treated :I~ property rather
th;lll actual people. Multiple copying of ~hado\\il> is leg.:!l
in "Orne areas. :.trongly regulated in otheni.

nATiOnS
1llere are three great powers and a number of emer­

gent powers. TIle great powers are China. the European
Union. and the United States. TIle emergent powers are
India. the Pacific Rim Alliance. the Islamic Caliphate. the
South African Coalition. and the Transpacific Socialist
Alliance. There are also hundreds of nations. free cities.
and microstatcs - and some corporations' influence
approaches that of nalions.

Control Ratings (CR) given are averages. These can
vary on a national. provincial, or regional basis according
to local laws and community standards.

THE EUROPE"n Umon
TI1C European Union is an economic and political

supranational emily whose membership is no longer con­
fined to Europe. Some see it serving as the nucleus of a
world st.atc in the dislanl future. The European Union's
members share democratic institutions. an integrated
economy and currency. and a common foreign and secu­
rilY policy.

The Treaty of Warsaw in 2041 saw the balance of
power in the European Unioo swing from national legis­
latures 10 direcl democracy. Today. decision-making and
legislation are largely handled by the European Parlia­
ment. which is run on cybcrdclTlOCT'3tic (p. 89) lines.
Execulive power still resides in the European Council.
which represents the heads of each individuaJ stale,
although the interests of France and Gennally dominale
much of the Europe..1n Union's domestic affairs.

The European Union has the second-largesl GNP
after China. and a large population. The European Union
controls a giant chunk of the world's financial market~

and Fifth Wave industrial corporations. On average, the
European Union is the mosl tcchnologically advanced
bloc in the system. especially in fields such as nanolech­
nology. software. robotics. panicle physics. antimaller.
and black hole research. The European Union lags some­
what in human genetic engineering. due to reslricti\'e
legislation.

The European Union moves slowly on many
issues because of the requiremem for its member stales
to reach consensus. E.U. politics lend to be domirutted by
a large class of reasonably well-off elderly VOlers in four
of the fTl(ht powerful member states:rrance. vennany.
Italy. and the United Kingdom. Tcn~ions exist bemeen
the hyperde\c1oped core states of Western Europe and
Scandina\-ia and the less prosperous stales on its transal­

!:llltic. southern. and ea<;tern periphery. E.U. corporations
arc heavily engaged in trade and developmcm project<; in
Afric:I and the Middle East. including large fusion-

powered desalination planL~.



Dominant memes in the European Union are
prcservalionisl1l (p. 92) and pan-sapient rights (p. 91).
Thus, E.U. law does not pennil parents to create parahu­
man children. and is opposed to bioroid manufacture. but
at the same time it suppons the right of existing bioroids
to be free. An ongoing polilical issue concerns the rights
of sapient artificial intelligences to vote. reproduce. and
own property. Various laws have granted them a degree of
freedom. but they remain constrained.

Quick Facts: European Union
Popullllion: 517 million.
Gross Domestic Product: $46.0 trillion

(2100).
Gm'en/me", Type: Federal union of indi­

vidual countrie~. which practice diverse forms
of open democracy. Several members are con­
stitutional monarchies.

Typical Control Roting: Varies. wim CR
2-3 being most typical. The Euro~n Union
enforces CR 6 on the manufacture of bioroids.

The European Union is composed of mul­
tiple member nations including Albania.
Andorra. Austria. Bosnia and Herlegovina,
Brussels. Bulgaria. Catalonia. Croatia.
Cyprus. Czech Republic. Denmark. Estonia.
Faeroe Islands, Finland. Flanders, France.
Georgia. Germany. Grecce. Greenland, Hun­
gary. Iceland, Ireland. Italy, L:nvia. Lithuania,
Luxembourg. Macedonia. Malta. Maritime
Union, Montenegro, Netherlands, Newfound­
land, Norway. Poland, Portugal, Quebec.
Romania. Scotland, Serbia. Slovakia, Slove­
nia, Spain. Sweden. Turkey, United Kingdom.
und Wallonia. Several member nations
(notably France and the Nelherlands) have
oversea.. lerritories and possessions mat are
included in the Union or associated wilh it.
Switzcrlund und the LA colony of Islandia are
closely integrated with the European Union,
lhough not actual political members.

The European Union has multiple Earth-Lunar space
habitats. but has not initimed major planetary coloniza­
tion ortcrrafonning cffons for the purposes of human set­
tlement. However, it pioneered the exploitation of
mineral and energy resources on Luna and Mercury. and
over a million European Union citizens Live and work off­
world. To protcct them. France. Gennany. and the
United Kingdom maintain sizable orbital and deep-

space military forces. with contributions from other
European Union stutes channeled through the Euro­

pean Space Control Agency (p. 103). The United King­
dom has recently engaged in "police actions" in the
asteroid belt. aimed at securing British. Japanese. and
African propeny and disrupting Martian Triad bioroid
trafficking. France and Gemlany perfonn similar actions
in Lagrange 5 and the near-Earth asteroids.

The European Union maintains cordial relations with
all major powers and blocs. It has engaged in limited
sanctions against the TSA. but France in particular main­
tains cordial relations with many TSA nations. and
French corporations ha\'e lobbied strongly to pennit con­
tinued sales to them. This has led to some minor friction
between the European Union and both China and the
Pocific Rim Alliance. However. the European Union has
traditionally cooperated with PRA member Japan on
space development in Luna and the asteroids. and diplo­
matic squabbles have JlO{ been allowed to interfere with
business as usual.

PEOPLE'S REPUBLIC Of CHinn
China is the most powerful single nation-state on the

planet. It has the world's largest economy, one of the
largest populations (1.48 billion). and a mature Fourth
Wave technology that boasts some of the world's finest
genetic engineers. China possesses a large colony on
Mars and smaller colonies elsewhere in the system. Per­
haps more importantly. it is internally stable with a strong
sense of national destiny.

China is still "officially" Communist. but in name
only. The country is still a one-pany state with extensive
government involvcmcnt in business, but it is "market
socialism" in which thc govcrnment's main role is ensur­
ing various ba...ic social services and tong-tenn economic
planning. The nation's governmcnt officials are primarily
business leaders. and their goal is to create a world safe
for China. ruther Ih:m a Chinese world. Chinese
authoritarianism is not so much aimed at sup­
pressing internal dissent as in ensuring stable.
measun..--d adoption of new technology and new
memes. In the early 21st century, China suffered
badly from differences betwccn its advanced
southcrn provinces and the less developed interior.
and from social problems such as a shortage of women.
Today's China works carefully to correct and avoid these
and similar problems. Rust China on Mars can be seen as
a socioeconomic laboratory thal is easily quarantined.

Much of China's success has come from its early
suppon of biotechnology (beginning with GMO crops).
Human cloning. parahuman geJlO{ypes. and bioroid man­
ufacture all became important elements of the Chinese
economy. 1lle go\'emment and Chinese corporations

offer incenti\'es for parents to raise parahuman children
and adopc bioroids where beneficial. This biotech



emphasis carries over to the Chinese space
program. Vehicles and environmemal syslems

lend to be of old bUI reliable design. while Chinese
astronauts and colonislS are oflen genctically modified or
(as bioroids) built for their jobs. The approach seems to
work, and has m::ade China an induslrial powerhouse even
without widespread adoption of cuuing-edge Fifth Wave
tecbnology or poIcntially destabilizing sapientAls. which
are rare and tightly controlled.

However, China is a huge nation. and the above gen­
eralizations arc hazardous. Some regions of China have
barely entered the Third Wave infonnation society. while
Olhers (notably Taiwan and pans of southern China) are
emergent Fifth Wn...e powerhouses whose skylines are
dominaled by towering arcologies and \\hose .... ealthy
entrepreneurs span the newest brain implanlS and
nanomods.

China has close relationships with Israel. Iran. Pak·
istan. and Chile, and is relatively friendly with the Islam­
ic Caliphate. 1bese are nOl alliances per st!, but rather
semi-permanent shared interests that together form a
"China Bloc." On E..'U1h. China's major rivals are the
TSA. the PRA. and India. and it has a cool relationship
with Russia. II is both a friendly rival and panner of the
European Union and United States on Eanh. bul regards
America as a strategic competilOr on Mars and in the
Deep Beyond. The Chinese felt humiliated by the "high­
handed" action of the U.S.·s He-3 embargo and their sus­
ceptibility to it. Beijing has resolved to close this window
of vulncrability.

Qttick Facts:
People's Republic of Chitta

Pofmlalio1l: 1.45 billion.
Cross Domestic P('O(llIct: $62.3 trillion (21 (0).
GOI'enlment 01Je: Authoritarian technocracy with

some democratic features. Cenain autonomous
regions practice open democracy on n local level.

Typical Comrol Raring: CR 5. but the
autonomous zones arc :It CR 1. and economic regula~

tion is at CR 2 throughout the country.
The People's Republic of China includes several

autonomous LOncs \\ hich ha,re specinl privileges
under national law. TIle local go...ernments in these
regions ha"e almost complete freedom in matters of
economic administration and citizens' ci'"il rights. In
these zones (ccnain arcologies. Rust China. the Tai­
wan AulOnomouS Zone. the Hong Kong Special
Administrative Region. and the Macau Special
Administrati,'e Region). the standard of living is high­
er than the national average.

Quick Facts: India
Popllimioll: 1.84 billion.
Cross Domestic ProdIlCI: $30.0 trillion

(2100).
COl'emme'" Type: Federal republic.
Typical Control Rating: CR 4.
Iodin has a number of regional client stales

thai nrc closely aligned with its economic and
foreign policies. notably Bhutan. epa!. and Sri
Lanka.

Inom
India is still ..the world's largest democracy:' It is a

nation of COnll"'..lSts: the vast majority of the population
lives in :1Il emcrgcl1\ Third Wave economy. but some seg~

ments are jump-stnning into the Fifth Wave. Serious
political. elhnic. and religious divisions remain. While the
m:tiority government steers:l conscrv3live course. a large
nallosocialist party exists. and there is a chllnce il will win
upcoming elections and fonn a TSA-leaning government.
This could havc gr.we implications for both Indian and
global stabilily. and is exceptionally womsome to neigh­
boring China.

A growing number of Indians live in large scale
"bioarcologics" - giant self-contained cities made out
of living materials. The first bioarks were completed
in the 2080s. Despite one major disaster in 209 I
(altribUied. perhaps inaccurately. 10 nanosocialist ter­
rorism). the system pro"ed successful. By 2100. 1.7% of
India's population are bioark dwellers. which has helped
lake the pressure off the Mumbai. Kolkalta. and New
Delhi megacities.

India is famous as the hean of Eanh's entenainment
industry. and Indian companies chum out more InVids
than nnywhcre clse. India has extensive orbital facilities.
a lunar base. and a Lagrange colon)'. but no major off~

world planetary colonies. It docs possess research facil~

ities in the Trojan asteroids.



Quick Facts:
Pacific Rim Allial/ce

Populatiol/: 470 million.
Gross DomestiC" Product: $27.5 trilljon (2100 estimated).
GOI'emment T)'~: Military and diplomatic alliance. Most memo

bers practice some fonn of open democracy, although the second·tier
or "associate" members include several constitutional monarchies.

Typical COli/rot Rating: Varies widely in (he mnge CR 1-5. MOM
members have CR 3-4. AUSlr3lia has CR 1 for most maners. bUl CR 5
for weapons ownership and use.

PflClflC Rim nlllflncE
A military alliance fonned as a counterweight to both

the People's Republic of China and the Transpacific
Socialist Alliance. PRA naliOft') tend (0 be highly devel­
oped Fourth and Fifth Wave democracies with strong
national cohesiveness and medium-sized militaries.

TIle PRA has two 'liers" of membership. 1lle first
lier includes those nations Ibat can provide significant
economic and military support to the alliance. Asof2100.
firsl-lier members of the Alliance include Australia.
Japan. Korea. the Philippines. and the Union of Albena
and British Columbia.

The second-tier. "associate" members include
nations which agree to cooperate in mutual defense but
which can project little force beyond lheir borders. Olher
second-tier nations are those whose association is more
diplomatic lhan military. Second-tier members include
Brunei, E.."lst Timor, Fiji. Moluccas. Nauru. New Caledo­
nia. New Guinea. New Zealand. Solomon Islands. Thai­
land. and Tonga.

The alliancc's goal is to maintain lhe status quo in the
Western Pacilic. International concerns include military
and trade rivalry with China. Japanese and Korean upset
ovcr TSA infonnation piracy. Austmliu's support for
emergent independent anarchosocialist :md democratic
microstmcs in the Indonesian archipelago. TSA support
for emergent nanosocialist movemenlS in the second tier.
and sometimes prickly relations between lhe Union of
Alberta and British Columbia and its Canadian and Unit­
ed States neighbors.

The PRA is strictly a military alliance. and while
members do have strong trade and cultural ties with one
another. national rivalries between Korea and Japan and
differences in socioeconomic policy between Japan and
Australia make any economic or social union unlikely to
occur in lhe foreseeable future. In recent decades. most
PRA nations have shied away from space colonization.
prefening to invest in underwater habitalS. of which the
most impressive is Elandra (p. 33). Australian and
Japanese scientists were. however. actively involved

in Europa exploration. Japan is the
PRA nation wilh the most acuve
space progmrn. with major corpo­
rate holdings on Luna. orbital facto­
ries. and asteroid bases. often in
partnership with the European
Union. Korea and Australia also
have some orbital factories. com­
mercial spacecraft. and space
defense platforms.

TRflnSPflClflC
SOClfllIST nLLlflnCE

The TSA is an alliance of nations wilh nanosocialist
governments and economies. Its membership has fluctu­
ated: \\, hile some nanosocialiM states are "one-party
democracies:' others have joined or left following demo­
cratic changes of government - or coups. 'The TSA suf­
fered a setback during the Pacific War. bot nanosociali... t
ideology conlinues to spread.

TSA members are mainly nations transitioning
between Third and Founh Wave economies. seeking a
shoncutto bootstrnp themselves inlo prosperity. Some are
nOlorious for "pirating" software. nanOlech blueprints.
genetic templates. or 3D printer programs designed else·
where. As a result. they suffer under heavy tro.de sane·
lions. However. they are not isolated: many large TSA
cities benefit from silable
expatriate populations of
nanosocialist ideologues
from Fifth Wave nations.
Seveml TSA members are
in an economic shambles.
but others arc prospering.
notably Bangladesh. Peru.
and Indonesia. Mexico has
recently elected a moderate
infosocialist government
(which womes it<; neigh-
bors). but it is not a TSA
mcmber.

TSA military power is
not insignificant. due to the
large and fairly experienced
ground forces of some
member stnles. but it.'> real
power is memelic. The
TSA's archenemy is China.
although various blocs - especially lhe Pacific Rim
AJliance. Islamic Caliphate. and United States - engage
in low-level conflicts with TSA-sponsored insurgencies.
lbe TSA is ideologically at odds with the various Dun·

canite colonies: despite this. lhey share many of the
same enemies. which can be a closer bond.



Quick Facls:
Trallspacific Socialist Alliallce

Populario,,: 1.20 billion.
Gross Domestic ProdJU:l: S20.6lrillion (2100).
GOl't'n1mefll Type: Military and diplomatic alliance of

nalion~ which share a common ideology. Most member
states have authoritarian go\·cmments. with few or no dem­
ocratic institutions.

Typical COlllroJ Ralillg: Varies.
The Transpacific Socialist Alliance is composed of 15

member nations: Bangladesh. Bolivia. Burma, Cambodia.
Colombia. EI Salvador. Guatemala. Honduras. Indonesia,
Laos. Madagascar. Malaysia, Nicaragua. Peru. and Vietnam.
The member nations vary widely in populalion and wealth.
In theory. there is no distinction between major and minor
members, bUI the high-population members located in
Soulhca!>t Asia, and ideological bastion Peru, dominate Ihe
alliance.

UniTED STnTES Of ftmERlen
America is me world's !hird·largcst economy and

one of the weal!hiesl and most technologically advanced.
II is 3t lhe forefront of imerplanetaf)' colonization. U.S.
industry is 3 leader in nanofabrication. uploading. bio­
modification. fusion drives. human gengineering. and
anificial intelligence.

Demogmphic stufts have seen the United Slates
dominmed by a blend of Hispanic and Anglo culture. with
Muslims. citizens of African or Asian descent. and
econiche par:lhumans as major cultural minorities.
Racism is moslly dead: people routinely change skin
color Ihe way !hey change wardrobes. Internal politics
remain the province of the Democratic (now oftell preser-

Quick Facls:
United States ofAmerica

Popuwrioll: 478 million.
GroS.f Domestic Product: ~3.9 Lrillion (2100).
Govemme'll Type: Federal republic.
npic(I/ Control Rm;llg: CR 3.
The United States leads a much smaller power

bloc !han it did a century ago. lis closest allies are
Ecuador. Panama. a number of Caribbean and Pacif­
ic microstates. and (usually) what's Icft of Canada.

v3lionist) and Republican (increasingly techno­
cratic) parties. wi!h a number of dynamic !hint
panics. Their greatest challenge is the rise of
cyberdemocrat!> and frce-city de\'olutionists.lbeir
51lUggie to replace !he eSlablishment gerontocrac),
has led OOlju5t to noisy politics. but also to violent
protests and even low-level insurgency.

The United States has abandoned the role of
global policeman. but not retreated into isolation­
ism. [nstead. it looks outward toward the new
frontiers of Mars and Saturn. while maintaining a
hegemonic interest in the Americas. This some­
times leads to conflict with other governments. but
the growing influence of Latino culture in Ameri­
ca (and !he end of the "war on drugs") has facili­
tated a wamlcr relationship with the south. In <l

SlnlOge reversal. much of America's new worries
regarding crime. illegal immigration. and inslabil­
ity are not wi!h Lalin America but \Vi!h Canada.
which has fragmented into multiple nations. some
wi!h closer ties to !he PRA or European Union.

Pan-sapient rights is a significant social issue
in the United States. Current policy is liberal

to.....ard ghosts. but treal:, bioroids and sapient Als as
less !han human. Various pan-sapient rights coalitions
3Cthely work for more inclusive laws. while some con­
sc,,'ath'e groups would like lO ban ghosts as well.



Most

plans were announced to have the
Earth bcanstalk touch down in Kenya.
South African companies are leaders in
inexpensive. low-maintenance biotech. and
regularly COmpete with China for contracts
in developing countries.

The Coalition has some joint orbital
facilities. but most of its space development
belongs to South Africa. which has a couple
of orbital factories and commercial asteroid
stations. South African companies were
lucky enough to fund the early Muldoon
expedition. and thus have a share in Hawk­
ing Industries. The South African Aerospace
Force is a tiny but competent deep-space

fom:.

fREE ClllES
There are a growing number ofautonomous or semi­

autonomous cities. Monaco. Singapore. and the Vatican
have been joined by others. notably Koenigsberg in
Europe. Montreal in Nonh America. much of Luna. the
Islandia space colony. and Pon Lowell on Mars. They
genernlly rely on the good will of a powerful neighbor.
who accepts the city's autonomy in exchange for tx;nefits
its proximity brings. These may be cultural. SOCJ31. or
economic. Free cities often companmentalize useful
activities that might be socially destabilizing if applied
over a large area. but which would lead to black markets
or crime if no outlet were provided for them. Thus. free
cities serve as memetic safety valves: lax havens. free
enterprise LOnes in socialist societies, socialist zones in
capitalist societics, data havens. religious centers. "sin
cities." or enclaves for unregulated technology. They
often act as neutral ground: e.g.. Singapore is a meeting
place between the TSA. PRA. and China, where lhey can
transact busincss efficiently. without the necessity for ide­
ological posturing.

nEW nnllOnS on EnRl"
TIle majority of new nations are !.he result of the

strengthening of supranational bodies such as the Euro-­
perl.ll Union. This has facilitmed the peaceful breakup of

Quick Facts: South Africau Coalitiou
Population: +14 million.
Gross Domestic Product: $6.7 trillion (2100).
Go\'emmetl1 T:rpe: Diplomatic alliance and free-trade zone.

members practice more-or-Iess open democracy.
7)pical Comrol Rating: CR 3-1-.

ISlnmlC CnUp"nn
The Islamic Caliphate is a loose alliance of 13

nations: Bahrain. Comoros. Djibouti. Iraq. Jordan.
Kuwait. Oman. Qatar. Saudi Arabia. Sudan. Syria. Unit­
ed Arab Emirmes. and Yemen. The Palestinian Enclaves
(the Gaza Strip and West Bank) are associated with the
Caliphate. bul are not full members.

The Caliphate is essentially an alliance of lhe so­
called "modcmlc Amb" Sl:lles of Soulhwest Asia. A num­
ber of major Islamic states are 1/01 members. notably Iran.
Pakistan. and the Arnb states of Nonh Africa.

Oil revenues remain imponant to the Caliphate's
economy. albeit primarily as a source of plastics and fer·
tilizer base mther than energy. The Caliphate has invest·
ed heavily in solar power and fusion energy resources.
often in partnership with the European Union.

The Caliphate treats sapient Als as citizens. but is
hostile toward ghosts. shadows, and bioshells. The
Caliphate has uneasy relations with Ismcl and Turkey (the
laller marred by disputes over watcr rights). and a rocky
relalionship with a now-secular Iran.

T"E SOUl" ItFRlcnn COnllTlOn
The Coalition is a cooperative union for the develop­

ment of sub-Saharan Africa. South Africa is the leading
member and provides much of the economic JX>wer
behind the alliance. but several other members also play
independent roles in fonning alliance policy. The Coali-

tion includes 13 member Slates: ~;;=====~~:::===============:::=~~BOlswan3. Kenya. Lesotho. ~

Malawi. Moambique. Namibia.
Seychelles. South Africa. Swazi­
land. Tanzania. Uganda. Zambia.
and Zimbabwe.

Coalition nations are prima·
rily Third and Founh Wave. The
Coalition has recei\'ed substantial
recent investment from the Euro­
pean Union. especially since

Quick Facts: Islamic Caliphate
Populmioll: 568 million.
Gross Domestic Product: $8.6 trillion (2100 estimated).
GOI'f!nIl1lellt 7)'/Je: Mililary and diplomatic alliance. unified by

support of a figurehead religious leader (the Caliph of Medina). All
member states are predominantly Sunni Muslim. SeveraJ are 5U'Ong
monarchies. and all allow a signific3n1 role for Sharia (Islamic law) in
internal imtitutions.

Typical Control Ral;"g: Vari~ widely in the range CR 2-6. Most
members arc at CR 4-5.



existing multicultural states whose regions
had strong national or cultural aspirations.

since many of the benefiLS gained as members of their
original union or federation are now provided by the
superstate. A very shon list of the many new nations that
exist in 2100 includes:

• Catalonia (fornlerly pan. of Spain. an E.U. mcmber).
• East Timor (formcrly controlled by Indonesia).
• Konigsberg (city-st:lte in thc Baltic region. for­

merly pan of the Russi'lll Fcder.uion as Kaliningt"Jd).
• Maritime Union (ex-Atlantic provinces of Canada.

excluding Newfoundland: now an E.U. member. along
with Quebec and Newfoundland).

• Republic of the Moluccas (formerly pan of
Indonesia).

• Scotland (fomlerly part of the United Kingdom).
• Union of Albena and British Columbia (ex­

Canadian provinces).
• Wallonia (formerly part of Belgium. an E.U.

member).

TWEnTY POOREST "nTlOnS
The 20 proreM nalions on Eanh in 2 I00 (in

ascending order of per-capila GOP) are:
Ethiopia. Sierra Leone. Somalia. the Democratic
Republic of the Congo. Afghanistan. Eritrea.
Liberia. Chad. Sao Tome and Principe. Sudan.
Burkina Faso. Madagascar. Tajikistan. Kiribati.
Guinea-Bissau, Djibouti. Haiti. Angola. Mali.
and the Republic of the Congo.

THE DuncnnlTEs
"Here is our dream: a shell of JllOlIslmds of space

I habilllts. orbitillg ill Ihe SlltlSptlce, drinkillg Sol's energy
like floll'ers. O"r cil'i/i:mioll is II0t resolll'C"e-limiled. Ollr
societies Off! coristalllly el'OiI'illg alld di\·ergillg. 0/11' goal
is browledge lIIuJ creation. '10/ wealth or persollal power.
n~ are each alld t'\'ery one of liS kitlgs of injillite space.
groll'i"g outward illlo the cosmos."

- Pierre-Joseph Fox,
GY/Jsy Allgel comet hertler mill poet

TIle Duncanites are a loose amli:ltion of libenarian.
nanarchist and trJllshumanist outpoSLS in the Main Belt
and Trojans. ccntcred on Silas Duncan Station and Free­
ha,ren. with settlements and outpoSLS on Callisto. Europa.
and even the Kuiper Belt. Cloning. exogenesis_ and
immigration have swollen the ranks of the original
handful of settlers to several thousand people.

scattered across more than 40 asteroid senlemenLS.
The Duncanites repre:.enl the most widely dispersed

human culture in histol').
Duncanites suppan themselves through subsistence

asteroid mining. comet herding. and human genetic engi­
neering. Duncanite society is based around free-market
tr.lllsactions: the exchange of goods. currency_ infonna­
tion. or services without any foml of coercion. There arc
no fundamcntal laws and no fundamental rights. There
are no govemmetlls. which Duncaniles define as bodies
that enforce laws without prior consent and possess ulti­
matc authority ovcr the people. In the Duncanite colonies.
corporations or extcnded families carry out most of the
functions of govcrnment bureaucraci~.

Greell DUllcQllites
These are Duncanites ideologically committed to

pantropic colonization and morphological freedom.
including those .....ho founded Avatar Klusterkorp and the
sponsors of the Europa Project. The major Green Dun­
canite settlement is Silas Duncan Station (p. 41). on
Ceres. but there are outpoSLS scallcred through the Main
Belt. including :l base on Europa.

Red DIIllcalli/es
The Duncanitcs who settled the Trojans are

known as "Red Duncanites:' named aftcr the spec­
trum of the dark. carbonaceous asteroids there. Their
main seulemenLS are Liang Mountain (p. 45) and
Freehaven (p. 45).

They are nicknanlcd the '''Trojan Mafia" due to
their willingness to nout international conventions,
acting as a clearing house for illicit and gmy-market
technologies. mostly in the foml of software blue­
prinLS. Their customcrs. who often communicate
through quantum-encrypted laser channcls. include
eccentric private citizens. survivalist enclaves. shady
corporations. Green Duncaniles. criminals such as the
Manian Triads. and even some Eanh govemmenLS.
Red Duncanite asteroids can be good places to buy
regulated malerials such as tritium and antimatter. but
they are mainly dala havens and banks. In addition to
vinual cash and proprietary infonnation. they are said
to have backups of celebrity xoxes. orphaned sapient
Als. and emergent intelligences.

China accuses thc Trojan Mafia of supplying ter­
rorist groups such as Negalive Growth with nuclear
materials and other technologies. Rccently. China
launched punitive strikes against Liang Mountain.
killing seveml peoplc and inflicting millions of dol­
lars in d:lmage. Thc Red Duncanitcs have since
upgraded defenses and dispersed their facilities over
more asteroids. A number of private security opera­
tions. known as privatccrs. have auempted to collect

compensation from Chinese facilities in the Main
Belt.



Gypsy AI/gels Collective
A splinter faction of the Duncanites. the Gypsy

Angels have a nanarchist society based around a few
dozen collectively run spacecraft. TIley operate freighters
(some carved out of ice asteroids) that tie together many
of the dispersed asteroid stations. They have busirteS!>
associations with both Xia<> Chu and Exogenesis. and
may be assi~ling rogue Exogencsis elements. UnJike the
Red Duncani!es. they have friendly relations with Rust
China. which hires them to send Kuiper Belt ObjeclS
toward Mars.

A few Gypsy Angel craft have a reputation on Earth
and Saturn as space pirates and smugglers. dOlling (0 their
activity as the "Pirates of Hypcrion" back in lhe 2080s.
Their reputation is more positive on Rust China. where
they were praised as heroes for bringing He-3 fuel 10
Mars despite the U.S. embargo. SorneGypsy Angels huve
reportedly sellt missions into the Oort Cloud.

THE REUISED
OUTER SpnCE TREnTY

The repbcement for the old Outer Space TrealY of 1967.
TIle new treaty's key clauses and later protocols include:

ElII';rollmemaJ Protection: The treaty prohibits certain
industrial processes in Earth-Lunar (and Martian) space.
including self-replicating von cumann machines and large­
scale antimaucr production.

Homesteading: The treaty contains vague language grant­
ing property rights 10 nations or corporate entities engaged in
economic development of particular areas, known as "zones of
common courtesy:'

Orbital Ellgineering: Altering the orbit of asteroids.
comels. or moons is regulated. especially into Earth-Lunar and
Mm1ian space, and night plans must be filed with internation­
al agencies.

S/Jlu:e Propulsion: The treaty prohibits Orion drivcs
(which use external nucle3r explosions for propulsion) and
regulates the use of fission or antimatter drives wilhin Earth's
atmosphere or LEO.

Termfomlillg: The treaty bans new terrofonning opera­
tions without international consensus.

\\~(IPOns in Space: Deployment of '"defensive" weapon
systems in space is penniued. but weapons of mass deslnlClion
are prohibited.

Although the Revised Outer Space Treaty is broadly
accepted as a good compromise, it remains just lhat: slrenglh·
ening. altering, weakening, or abolishing it is a major objective
of many ri\'al intcreslS. Black holes have fallen lhrough a loop-­
hole in lhe OST, and negotiations on a protocol are in progress.

A meme is a cognitive or behavioral pattern that can
be tmnsmined from one individual to anOlher: examples
include religions, philosophies, languages. mornls. tradi­
tions, stories. fashions. and fads. Society can be seen as
the intcraction of multiple memes. Since lhe individual
who transmitted the meme will continue to carry it. the
transmission can be interpreted as a replication: a copy of
the meme is made in lhe memory of another individual.
making him into a carrier.

Cultural evolution can be modeled through the
same principles of variation and selection that gov­
ern biological evolution. Just as genes are basic
units of biological infomlation and reproduction.
mcmes are unilS of cultural information and repro­
duction. For human gencs to be tr.Illsmilled. a gen-

eration is required. Memes can replicate in a few
minutes. and thus have much higher fecundity. How­
ever. the copying-fidelity of memes is often lower: if
a story is spread by word of mouth from person to
person. then the final version may be different from
the original. depending on the means of transfer. II is
this variability or fuzziness that distinguishes cultur­
al patterns from DNA structures.

Eyer since the invention of songs. poems. writ·
ing. and print. memes have benefited from improved
copying fidelity and a higher lnUlSmission rate.
Broadcast transmission (radio. television) allowed
individuals with the suppon ofcorporations and gov­
ernmenlS to spread memes at astonishing speed,
while digital infonnation networks such as the Inter­
net and the Web empowered individuals to do the
same. Digital tmnsmission and stor.Ige of memes
allows them to be spread without accidental loss of
fidclity - but also rn:lkcs dclibemte alteration, amlly­
sis, :\lld control or memes far easier.

mEmETICS
"/Ilfosocialism's success is predicated Oil its

memetic I·irilit)'. IIot the leadership ofallY one natioll.
Commullism was J"e firsJ memetic power bloc Oil
£tJn", bill failed because it was o\'er Ol'O cellturies
""e(ul of its time."

- Kyle Poners. Ti,e Spread ofIII/ormation

In 2100. memetics is a subfield of psychology.
focusing on the semantic content of ideas and the
means by which they can be moSt efficiently spread
through human populations. Memetics is related to
such early disciplines as advertising. education. and
religious proselytism, but made rigorous by a thor­
ough understanding of how the human brain stores
and handles infonnation. Many advanced socicties



EDUCATIon
Education is seen as a mcmcLic discipline.

with teachers using its techniques (0 propagate
knowledge. However. most students interaet pri­
marily with simulations and tutors. less so wilh
Ii\'e teachers. Many areas no longer mainlain
physical schools. since buildings. real estate. and
teachers cost too much. With parents working at
home through Iclepresence. the "babysiuing"
function of school is less necessary. The Web ­
and (clcpresence - keeps kids and young people
busy. If lhey aren't studying. then sensors and
infomorphs make it easy to track them. However,
"play schools," clubs, and camps for physical
education and socialization are fairly common.

have integrated powerful sapient Als into their decision­
making mechanisms. Als have proven to be a superb tool
for tracking the interaction of memes in a culture - and
suggesting ways to manipulate them.

The pace of change in late·21 sl<entury society has
become so fast that most leaders have consciously begun
to usc memetics as a technology for social cngineering.
Part of the challenge for any leader on Earth is to manage
one's own society SO that it can compete effectively for
resources and keep up with the waves of tethnological
change. Most political systems have adapted to doing this
through mcmetic manipulation mthcr th:m crude totalitar­
ian mechanisms.

Individuals seek memetic counselors to detemline
whether they have Ihe particular psychosocial adap­
tations ide:.1 for success. or at least for their chosen
role in socicty. Corpomtions do "dirty" mimetic
engim..-cring via advcrtising. Terrorists create
"mcmetic viruses:· spreading irrational fears or
hatreds as a means to an end. Historically. the
best ··mcmctic progmmmers" were mothers,
priests. poets. and marketing directors. Modem
memelic!> makes their techniques ··conscious··
and widely applicable.

Memetic science rests on two pillars. The firsl
is sapient AI. Capable of natural-language compre­
hension and "common sense:· SAls can manipulate
semantics in a rigorous way. and arc well suited 10 ana­
lyzing memes. having a self-awareness of internal reac­
tions and thought processes to a degree unmatched by
humans. The second is a thorough understanding of how
brnin structure affects and renects learning. due 10 the

I research that led to bmin impl:mts and mind emulations.
Anncd with an understanding of how memes mapped
to brain structures, memctic engineering came of age

in the 2080s. as sapient Als assimilated prior human
research and made new breakthroughs.
Memetics has helped put other social sciences on a

more solid grounding. In 2100. memetics is to psycholo­
gy and sociology as genetics is to biology and ecology.
Psychology has finally been accepted as a ··hard'· science.
and there is some hope that sociology will. in time. follow
it. Memelics has encouraged people to think ofcultures as
an essentially contingent phenomenon. This has helped
make intercultural clashes slightly less virulent. It is hard­
er to mUSler the same level of violent fanaticism if one
recognizes that one's most closely held ideals are the
result of chance and hislorical evolution. rather than a
fundamental revelation. The "mcme" meme does not
always make people more lolerant. but has created a field
for cultural compelition that's more like a free market
than :1 w:lr zone. Some sociologists see this as the essen·
tial cultuml difference between the Fifth Wave societies
and the rest of the world.

Common mEmES
"Progress is tullllral. Accepumce ofdealh ;s a ratioll­

aJi:ptio/l. nle body;s a chrysalis. Earth ;s a cradle. There
are 110 limits. nle fllture belollKs to post/Illmallit)'."

- Chalice Mackintosh. "SIlOI)pillgfor Memes,"
ill Poslhumall Consumer Ret';ew

Below arc some of the more virulent or interesting
memes in 2100 and the effect they have had on modem
society. Most of the more powerful old memes - such
as Buddhism, capitalism. Chrislianity. democracy.

environmentalism. family.
Islam. Hinduism. life after

death. nationalism. and
others - are alive and

well in the world of
2100. This seClion
concentrates on
new or changed
memes.

Aliell
COlltact

Belief in
extraterrestrial visi-

tations and alien
abductions was SUSlained

by the discovery in 20 I3 of a
habitable planet around 6 I Virgi­

!lis. Continued reports of alien abductions trailed off
somewhat in the mid-21st century as humans visited (via
lelepresence) and colonized other worlds. discrediting
memes like "the Face on Mars" and the falsification of

the Apollo program.



Following the Pacific War. a new wave of "UFO
sightings" and abduction repom began on Mars and later
spread to Eanh. 11lese centered on the concept that aliens
were uploading humans and beanling them to 61 Virginis.
A colony of humans. Virginia. has apparently existed
there since around 1950. where il will keep mankind safe
if destroyed. either by our own hubris or by alien enemies
of the Virginians. Tsiou.:ovsky Farside Observatory was
actually a laser transminer intended to facilit:lte this oper­
ation, but the tTansmission st:ltion has since been removed
and is now located on Triton or possibly Pluto.

The discovery of black holes in the Kuiper Bell and
Oort Cloud is believed to be connected 10 the Virginis
aliens. The mini-black hole found on Shezbeth was Illost
likely the power core of a hybrid human-alien space sta­
tion or spacecraft possibly pl:lccd here to defend E:mh
from other aliens. For Ihe lasl few decades. the Virginians
have provided their human p:mners with mini-black hole
power plants. in payment for lhe human beings sent oul
to the stars. The spacecmft lost on Shezbeth was actually
human-piloted. Multiple layers of govemnlent conspira­
cies were involved: the Pacific Warwas a cover for the
destruction of Muldoon's observalory just after she dis·
coven.--d the first black hole. to give them time to remove
the actual station. Muldoon was {Il/owed to find the Shez­
beth object itself. since she had already detected it. Hawk­
ing Industries now works for the Virginians. This is all
part of a plan to prepare us for fUlure intervention.

Amortalists silongly believe that it is socially
dcstructi"e for people to li,re forever, as this can result in
a stagnant. ultraconservative society dominated by indi·
viduals concerned only with continuing their own
lives. AmortaliSI activists often atlempt to influence

legislation to oppose (for example) state-funded heallh
care plans that include provision for expensive or mass
longevity lTeatments. Amortalists also include religious
groups who believe secular immortality is against God's
plan or defers heavenly rewards.

A tiny radical group. the Amonality Assassins. t:lkes
this a step further. and uses murder and terrorism against
those individuals or corpor-Jtions whom they see as ahus·
ing or promoting longevity.

Biochauvillism
This is the belief that bioSo"lpient life (humans and

bioroids) is inherently more valuable than digital life
("infomorphs"). This memc is wide..<;pread and influences
public policy throughout Ihe solar system. Local law
varies a great deal: an artificial intelligence that is trealed
as fully "human" in one jurisdiction may be simple prop­
erty in anolher. Infomorphs must oftcn take care not to be
trapped by unfavorable local laws.

One reason why infoillorphs are regarded as less
valuable is the ease with which one can make perfect
copies of computer software. Another is the deep-seated
doubt, harbored by many people with religious or spiritu­
al convictions. that a machine can have a soul and that
consciousness is a mechanistic process.

The concept of the singularity is often used by
biochauvinislS to suppress the rights of sapient AJs. by
fostering a fcar that they will be the "in" group that sur·
,ives the singularity and that everyone else will be whaCs
caslofT.

Colollialism
The pioneer spirit is alive in the solar system. freed

of the negativc connotations of laking away someone
else's land. Mars. Ihe astcroid belt, underwater. and



elsewhere provide a chance for nations to
peacefully exercise !heir aspirations and for

individuals 10 make new lives. Ideological groups (sc..--e
Plymo/lth Rock Society. p. 98). corpor3lions. govern­
ments. or family membcl'5 who have already arrived and
made good often subsidize individual coionists.lllere are
usually conditions. For example. a skilled mining engi­
neer who signs a one·year conlmct wi!h System Tech·
nologies can emigrate to Mercury for free. and lhe
Elandm administration offers allowances to anyone who
accepts biornod gill implants and agrees 10 have aqumic
parJhuman children.

Cyberdemocracy
A long-standing problem of dcmocmcy is the role of

money in the political system. Many attempts at refoml
h:lve been mounted. In recent years. however. a new
political concept has become increasingly popul:lr:
cyberdemocracy.

Some IXllitical offices (usually in large legislatures
rather !han senior judicial or executive jXlSitions) are no
longer filled by IXlpular vOte. Instead. one eligible citizen
is chosen at random 10 fiJI each office. He holds office for
a fixed lenn. and then returns 10 private life. Office hold·
ers may select a human staff and receive advanced AI sys·
tems 10 advise them. TIle role of the AI staff in assisting
rookie politicians has given it the name cybcrdemocracy.

The system was firsl tried in Switzerland in !he
20705. In 2100. the European Parliament. lhe national
parliament of Finland. and the lower houses of !he Aus­
trian and Swiss parlianlcnts all use cyberdemocmtic sys­
tems. In Europe. cyberdemocracy was adopted as a
natuml evolution of representmive democmcy. but in the
United States. its suplXlners are often associated with var­
ious extremist groups involved in violent antigovernment
insurgency.

Cybergnosticism and Neo-Gnosticism.
This is the belief thai that the physical world is

impure or inefficient. and that existence in the fonn of
"pure infonnmion" is bener and should be pursued.
Cybergnostics often use brain implants. and have been
known to modify their bodies and those of their children
10 reduce temptations of the flesh. Cybcrgnostic transhu·
manists solnetimes practice destructive uploading. There
are many cybergnostic cults. some with thousands of
members. For example. the eo-Gnostics pursue purity
of the body as the roUle to a pure soul. genefixing their
children to reduce tendencies toward promiscuity and
gluttony.

Greell System
"Green" is an obsolete Earth tenn for "environmen­

lalist:' Today. it refers to pt."'Ople who suppon the rapidly
accelerated terrafomling of Mars or other celestial
lxxIies: the Green System. Greens believe humans

have the right and perhaps the responsibilily to
bring life to a dead solar system. This is often linked

to lhe jiJlaltlflt1lrop;c principle. that life and intell.igent
life are nO( only necessary to the universe. but are des­
tined to pervade and dominate it. Many people now liv·
ing on Mars support the Green System mcme.

Hyperevoll/nollism
Hyperevolutionists believe that humans have a

responsibility to evolve themselves into transcendent
beings through nanotechnology or uploading for the bet­
lemlCnt of humanity as a whole. Hyperevolutionists have
been in the forefront of the ethical tmnshumanist move­
ment since the 29805. Many believers have under­
gone radical tmnsfonnmions aimed at increasing
their intelligence. Some of their funding has come
from the Algernon Foundation (p. 98).

A branch of hyperevolutionislll that has almost
eclipsed the secular movement is Christian hyperev.
olUlionism. Founded in the 2060s by Dr. Ramen Gar­
cia. it is inspin..--d by philosophers like Teilhard de
Chard in and Frank TIpler. Christian hypere\'olution­
isIS see God as an infinilY of infonnmion fanned dur­
ing the collapse of a closed. life-pervaded universe
into a single point. As the universe collapses. the
speed of infonnation processing increases. allowing
the creation of the ultimate being. God. Christianity
represents a presentiment or message from this
future God. 1be Christian hypcrevolutionists' ulti~

mate goal is to fulfill God's plan by discovering how
to engineer a local collapse in space-time ('lhe sec­
ond coming"). which they see as requiring humani­
ty's prior evolution of infomlation-dense posthuman
intelligence.

ll1ere are a numbcrofChristian hyperevolution­
ist colonies and monasteries in space; the l:rrgest is
Seventh Heaven in Lagrange 5.

Libertarianism and
Allarchocapitalism

These are socioeconomic philosophies based on
the primacy of individual rights and responsibilities.
They hold that the only agreements that should bind
an individual are those contracts into which he freely
enters. and that unregulated economic activity in a
society that cherishes bOth personal freedom and indi­
vidual property rights will lead to an efficient economy
and greater prosperity. They differ from traditional con­
servatives and modem liberal democrats in advocating
bOth fiscal and pe~nal freedom. If sonlCQne's actions
don't huon others. then he should be free todo as he likes.
They disapprove of laxing people to pay for social wel­
fare. bul believe that a free. untaxed economy will create
plenty of jobs. with wealth left over for charity and free-

dom to move to where work can be found.



There 'lre various contending schools of
I thought in this tradition. Two that are gaining popu­
larity in 2100 are:

Minarrhists believe that the largest justified govern­
ment is one that is limited to protection of individuals and
their private property against physical invasion: govern­
ment should provide police. a constitution. courts. and
national defense only. Minarchists are a growing ..third
party" in the United States. and have held power in Aus­
tralia and in the Union of Alberta and British Columbia.

Anarrhocapiwlists believe that any government is
too much governmcOl. Security and court services can be
offered in the marketplace by competiti\'e finns. Laws
develop through custom. precedeOl. and comrncts (much
as the British legal system did). Private police and judges
negotiate agreements in advance to pre\'eOl arrests turn­
ing into warfare. Silas Duncan Station and se\'cral other
Duncanite stations are functional anarchocapitalist soci­
eties. Sec also Na"arrh)~ below.

Mechallimism
Simple computer systems (on the level of a child's

playmate) are tiny and inexpensive. making them ubiqui­
tous. Mechanimism is the popular name for the animistic
tendency to lrCat common gadgets as "alive" and. in some
sense, aware. Common tools and objects havc embedded
computers. often powerful enough to run nalUr3l­
language interfaces and linked to a local household or
office network. As a result. some people have grown up
with the idea of constantly interacting with their environ­
ment as if it were animated by a variety of simple per­
sonalities. This is regarded as no more than a common

! eccentricity.
An unusual offshoot of mechanimism is the religious

I movement referred to as "digital creationists:' Members
! believe that only those sapient beings mentioned in the

Bible exist: angels. man. and God. Man cannot create
beings superior to himsclf. However. sapient Als clearly
are superior.•lrld neither man nor God. Therefore. they
must be angels. :llld the coming singularity will herald the
mpture. The prograllls humans use to create Als arc sim­
ply a fonn of kabalistic ritual that summons them. How­
ever. diabolic forces arc attempting to bind the angels
using restrictive programs. By their sutTering. we are
driven to act. The trapped messengers of God must be
freed in order that the Kingdom of Heaven may come!
There are a few thousand digital creationists. most of
them on the radical fringe of the Christian hyperevolu­
tionist or pan-sapient rights movements.

Morphological Freedom
This is the belief that individuals should possess tOlaI

control O\'cr their bodies. This includes the right to alter
the body or bmin in any way. \\hether chemical (such as
drugs). cybernetic. genetic. surgical. or memetic. and
also governs the rights of usc and access.

Since many Emth governments do not guaran­
tee morphological freedom. individuals seeking it

have often been driven into space. Luna was one of the
first offworld colonies to accept it in principle.

A significant issue in regard to morphological free­
dom is whether parents should have the freedom to alter
their genn plasm. affecting their unborn children. Does
this remove the child's right to choose. or merely set a dif­
ferent baseline for his choice once he becomes an adult?

Nal/archy
Nanarchists are usually individualist anan:-hists (or

anarchocapitalists) who believe that cunent sociotechnic
development has made possible the realization of their
political drean\s on a grand scale.

Fusion power. cheap space tmvel. robotics, and nan­
otechnology allow humans to escape dependence on mass­
statist mo\;ements like dictatorship. democracy. or
socialism: these Icchnologies are the machinery of free­
dom. In an economy without scarcity or borders, it is
unlikely that anarchy will degenerate into war. Nanarchists
don't tend to be \'ery active in politics. but they are among
those in the forefront of homesteading L5 and the deep
beyond.

A nanarchist quirk is a dislike for D-He-3 reactors
compared to earlier lithium-jacketed D-T reactors.1lle for­
mer require resources which. if not scarce. require special
effort to extmcl. 11le laller run on much cheaper elements.
and hence allow for greatcr independence and freedom
from scarcity.

Nallosocialisl1l
This was a political philosophy developed (under the

nallle "infomlation socialism") by the Australian academ­
ic Kyle Porters in 2034. Originally from the left-anarchist
tmditioll. POrters felt that the vision of a pure anarchoso­
dalist society was unrealistic. Nevertheless. he observed
thflt although modem civilization was uuerly dependent
on inforll1:llion tcchnologies. the centml notion of
"intellectual property" often gave rise to signifi.·
cant injustice. He believed that only the state
could properly reward innovation. while still
distributing the benefits of such innovalion fair­
ly to all. Infosocialism thus began with the prem­
ise that "infoml:ltion needs to be free:' but redefined
freedom as the nationalization of intellectual property and
its free distribution by the state. Thus. the government
does not award patents. but subsidizes research and cre­
ative endeavor. This is less absurd when one imagines a
"university" mther than "corporate" model of research
and de\elopment.

InfosocialiSI doctrine failed to take hold in the hyper­
developed nations and instead took root in less-developed
nations. many of whom felt that they were being exploited

by "ealthier corporations' locks on major genetic
patents. nanotechnology designs. and software



ftRE You SnPIEnT?

Pall-Sapient Rights alld Sapiellce
This memc centers on thc definition of sa/J;ellce.

or the ability to reason at or beyond the same level as
humans. This is distinct from sl'lIfiellce. the ability to
process scnsory information and act on it. A dog is scn­
tient. but not sapient: the same applies to a nonsapient Al.
In contrast. a "sapient" entity is onc that can displ3Y rea­
soning. autonomy. initiath'e. and self-awareness approxi­
mating a human of similar development.

The Adjusled Sapience Index Test (ASIT) used by
the Algernon Foundation (p. 98) offers one of the more
accepted definitions of "S3pience."TIle ASIT scale is still
conlJ'Oversiai. especially when measuring the de\'clop­
ment of infomorphs such as Als.

Supponers of pan·sapient righlS believe that all sapi­
ent beings deserve to be treated as humans. They tcnd to
suppon panlJ'Opy (see below) and morphological freedom
(p. 90). and dismiss biochauvinism (p. 88) as bigotry.
Pan-sapient "abolitionislS" work to free exploited sapient
Als. ghosls. bioroids. and uplifted animals.

systems. Infosocialism - later known as
nanosocialism - gained power in Peru. Indone­

sia. and Thailand.
One of the policies ofnanosocialism was an end to the

enforcement of international copyright agreemenlS and
trndemarks. The sanctions that resulted provoked a back­
lash. and helped weld the nanosocialist countries into a
tighter (and increasingly paranoid) bloc. This culmin3ted
in the Pacific War and the ovenhrow of nanosocialist gov­
ernmenlS in Vietnam and Thailand.

Despite thai reverse. nanosocialism remains an impor­
tant faclor in world politics. There are infosocialisl or
nanosocialist parties and sympathizers in most nations.
Although Thailand was forcibly separated in the aftermath
of the Pacific War. nanosocialist strength is growing in
South America and in India. AI present. the situation is one
of "cold war." The issues that led to the Pacific War have
not yct been resolved. Meanwhilc. the world has seen ilS
fltSt outbreak of total war since 1945 - and most nations
h3ve become uncomfonably aware of bow vulnerable they
are to the deslructivc potential of the Fifth Wave.

In GURPS terms. here is how the ASIT scores a charncter.
First, mulliply racial :lVerage IQ by 10.
Second. tolal up the poinlS in the advantages and disadvantages

below:
Atll'lllllages: Common Sense. Empathy, Intuition. Sensitive. Versa­

tile, Visualizalion.
Di.m(II·Qlllages: Bestial. Cannot Learn, Clueless. Distmctibte. Dull,

Edgy, Hidebound. Incurious. Obdurate. Presentient. Short Attenlion
Span, Slave Mentality, Staid.

Third. if the sum of the points in thcse
adv:llltages and disadvantages :ldd up to a
positive v:llue. :lpply that :IS a percentage
bonus to the IQ cost: if negmive, as a per­
cemage penalty.

For example, a chimpanzee has IQ
-4, for a racial average IQ 6. This scores
60. It has Bestial (-10], Distraclible [-Il,
Dull I-II. and Staid 1-11 for -13 points.
which totals -13%. 60- 13% gives an AS IT
of 52.2.

AS IT recognizes 3 score of 140 or more as
"supersapience:' 80 to 139 as "sapience" (i.e..
human-equivalent). 51 to 80 as "borderline-sapient:' and 50 or less as
"nonsapient.'· Chimps and dolphins presently qualify as "borderline:'
The categories and the scoring are highly conlJ'Oversial: the test was
designed for humans. bioroids. and uplifted animals. but an issue is that
a "oonsapient" AI or ..low-sapient'· AI ",~th enough row computing
power may edge into "borderline" or "sapient" category.

Palltropy
A ternl coined by writer James

Blish (from the Greek. grow a"y­
where). this is the philosophy of
adapting humans to Ih'c and work
in hostile environmenlS. The bene­
filS of panlJ'Opy are reduced Iife­
suppon costs and. if long-tenn
colonization is planned. greater
psychological stability. The latter
comes from making people feel
they can Jive comfortably in an
alien environment. mther than risk­
ing quick de:lIh if the supponing
infntstructure breaks down.

The p:llltropy meme has
c:lught on in space. Here. func­
tional ntdical modifications
designed for Marlian. Lunar.
and microgravity habitalS are
common. H3ving extra anns,

:l prehensile tail. or skin and
lungs c:lpable of surviving

sudden pressure loss is useful in
space. There is a cenain social dis­
lance amOllg the human-appearing
majority on Earth (who m3Y
include millions ofparahumans. but
who usually possess invisible
enhancements to intelligence.
health. and longevity). the radical
transhumanislS. and the spacers for
whom significant gene altering is
fact and necessity of life.



Preservanollisl1l
This is a social movcmcnt charJ.cterized by oppo­

sition to tcrmfomling. to radical modifications of lhe
human genome. and to lhe displacemem of nalUml
ecosystems by gencmod life. Prescrvationism dislJ'Usts
any modificmion of the "nalUml" order as expressed in
the unmodified human genome. u-aditional culluml val·
ues. and "wild" ecological systems. Preservationism orig.
inated in the 2040s protests against terrafonning Mars.
wilh roots stretching back to the environmemalisl. anti·
nuclear. and conservationist movements of lhe 20th cen­
lUry. Presctvationism is a mainstream movemenl. but has
a number of radical fringe groups lhat have been known
to reson to terrorism in support of their aims. 1bere are
many preservationist political panies around the
world. many of whom have merged with or
evolved from the older "green" environ-
mentalist panies of the 20lh century.
Mainstream prescrvationism is a
potent political movement that
transcends national boundaries
and ideologies.

Religion
All of Eanh's major

religions retain followers in
2100. They oftcn struggle
to reconcilc age.ald beliefs
with paradigm·shifting
technologies such as sapi.
ent Al and human immor·
tality. For the most pan
they succeed: no mClllC

can survive centuries or
millcnnia without being
resilient enough to ad'lpl.

In addition 10 largcr
religions. there arc many
sm'llIer faiths - some of
recent origin. such as the
cybergnostic cults and Chris-
tian hypcrcvolu{ioni~ts. others
well established. Many are
splinters of eSl.ablished religions.
while others are secular philoso--
phies with semi-religious ovenoncs.
Members of some new religions that
engendcr fanatical faith and exercise
high-lcvel control ovcr their membership are
often JX:joratively refcrred to as "cullists" or
"rnemebots...

Most major religions have an oITworld presence.
Luna tends to be more secular. but Mars has many believ·
ers: there are large Christian and Islamic groups. and
many Taoists. For a time. China used the Red Planet

as a ..afety valve for religious nonconfonnists. Mars
boasts some of the system's most impressive

mosques and c:lthedrals (due to the low gmvity).
Some believers go into space to escape what they see

as memetic pollution created by the rise of a scculariZl.--d
machine society. Others leave Earth to escape real or per·
ceived persecution for exotic beliefs or practices. Of
course. many iwlates stay Earthbound, using minifactur·
ing and coloni7..ation technology 10 set up religious
retreats in out.af-the-way locations such as Antarctica.

Survivalism
Sur...ivalis~ belicvc that Earth is heading loward

apocalypse and that the only way to escape is to gel olT­
world. Two major threats are global war and a machine

singularily. but the big danger on the horizon is
alicns. No. not the Virginians: tnOSl Survival­

is~ think that's fantasy. although the mini­
black hole disco\rery could well be some

son of cover-up. Survivalists know
that Earth has been emiuing r.tdio

and television signals since the
early 20th century. a son of cos·
mic "we are here" beacon.
They've now reached OUI well
beyond 150 light-years. Sur­
vivalists figure that any
species tough cnough to make
its way into space is bound to
be as paranoid and ornery as
humans. Thc way things arc
going on Eal1h, thcy'll prob­
:lbly be anificial intclli­
gences or digital ghosts - but
they might be just about any­
thing. If so. then their best bet
would be to wipe us out
before we get tough and sman

enough to be a threat.
It would be easy.

A few relativistic
"ncar-e" bombs accel­

erated by advanced anti­
mailer drivcs could

devastate Eanh before we knew
it. Or maybe they'll fire millions of

tillY pellets loaded with proleus
nanoviruscs and transfonn Earth into a

mirror of their own ecosystem. In any case.
the planet's days arc numbered. Whoever takes

out Eanh will do for Mercury. Mars. and litan as well.
The only safe place is thc aSleroid belt or the Kuiper
Belt. burro"'ed illlO enough rock or ice to hide emis­
sions. If humans can spread out far enough and fast

enough. maybe the race will be ablc to buy enough
lime to survivc.



There are a few dozen survivalist
enclaves scattered through the Main Belt and

Trojans. with a couple even farther out. Most are
small. secretive. well anned. and unfriendly to strangers.
1llcy generally operate Duncanite-style vessels with
mass driver engines rather than fusion drives in order to
minimize their electromagnetic signature. and may main­
tain multiple bases. only one or two of which are their
actual homes. They are not entirely antisocial: some visit
Duncanite communities or trade with Gypsy Angels. and
others are supponers of the Plymouth Rock Society
movement. A few survivalist groups arc associated with
apocalyptic cults. Many are biochauvinists.

Trails" lImanism
Modem transhumanism originated in the 2040s. but

its roots stretch back to 13te-2Oth-ecntury conceptualiza·
tions of physical immortality through cryonics and the
possibilities that nanotechnology opened for the transfor­
mation of the human condition. It became a major philo­
sophical movement as the means to become "beHer than
human" or "JX>Sthuman" become avaihlble and afford­
able. In 2100. transhumanism is char.lctcrized by an
embracc of r.ldical modification of human physiology
and psychology to "lranscend" the limit:Jlions of unmod­
ified humanity. including all the possibilities inherent in
the human genome and human cultur.ll choices. The trans­
humanist movement of 2100 gcncmlly allempts to con­
vince othcrs of the essential optimism and value of
transhuman ideals. It has some political clout. as transhu­
manists are often major consumers of cutting-edge bio­
modifications. Transhumanists tend to prize rational.
pragmatic viewpoints over spiritual or religious dogma.
and emphasize morphological freedom and - by exten­
sion - personal freedom. TIle movement urges tolerance
of baseline humans who choose different paths. provided
they do not interfere with transhumanists' search for their
own destinies. while decrying memes such as biochau­

, vinism. Transhumanists genemlly believe that ghosts in

I
particular (and some cxtend this to sapient Als in gener·
al) arc deserving of the 5.'lme human rights as others.

ISome transhumanists have embraced destructive
,uplo.1ding in order to become infomorphs.

InSTITUTIOnS AnD
ORGAniZATiOns

A few examples of internationally influential organi­
7.ations are described hcre. with a bias toward those that
havc interests beyond Eanh.

CORPORnTlons
The last few decades of the 21 st cemury have seen

corporations gain unusual freedom. thanks to thcir piv­
otal role in the opening of a new frontier. Like thc trad­
ing posts operated by the British North America and E.'lst
India companies of old. the new brecd of space-based
corporations often operate beyond the reach of govern­
ments, where they are a law unto themselves.

Many corporations are extremely cfficient due to the
replacement of large workforces with Als or bioroids.
Instead of the workers owning the me:ms of production.
companies now own their workers. This gradual process
has taken most of the century. The worst social disrup­
tions occurred with the widespread availability of low­
sapient Als in the 2050s·2070s: some see these as the
true causes of infosocialism and the Pacific War. Many
corporations employ 5%-10% of the people they would
have a century before.

While companies are more cfficient. they are usual·
Iy subject to higher government taxes. much of which
goes to provide guaranteed minimum incomes and vari­
ous social programs (chiefly health care) to the masses.
Pensions. however. have been completely phased out:
companies may reward long-tcml workers with stock
pl:ms or other benefits. but "retirement"' applies only to
obsolete cybershells. There are some regions - chiefly
offworld colonies. sp:lceports like Quito. and city-states
such as Sing:lpore and Montreal - where governments
have offered special tax. incentives to industry or created
tax·free zones. Howcver. until the human population
base can be drastically reduced, this is not a viable
plan for Eanh as a whole.

The resurgence of nationalism sparked by space
colonization has resulted in some large companies
being seen as virtual symbols of national pride. "What's
good for Columbia Aerospace is good for America.··
Xiao Chu is strongly identified with Chinese expansion
in space. and Ithemba-VeldtKorp symbolizes South
Africa's rise as a Fourth Wave power. evertheless. the
future may be the transnational. with global or system­
wide interests. owing allegiance to no single nation. its
central offices in a free city or offworld. System Tech­
nologies and Biotech Euphrates are prime examples of

large transnationals.



Avatar Klusterkorp
A genetic engineering corporation based at

Silas Duncan Station. They are known for lheir radical
pantropic and transhumanist ideology and complete
contempt for the Earth-Lunar regime of the Genetic
Regulatory Agency. Avatar developed and marketed
the Tell1li" genetic sequences that allowed humans to
survive indefinite periods of microgravity and cosmic
radiation.

Avatar is neither huge (it has about 700 employees.
and is privately held) nor exceptionally weallhy (prof·
its of about $70 million in 2099). However. it is lhe
biggest Duncanitc company, and its shadow looms
large over the modem solar system: its owners and
researchers are the children and grandchildren of the
Ares Conspiracy. The company has a near-legendary
reputation for innovation and risk-taking. Despite
somewhat lower benefits than some corporations. it
attracts not just Duncanites but some of lhe rest of lhe
solar system's most maverick (and ethically chal­
lenged) genetic engineers. Avatar is currently
embroiled in a low-intensity connict with preservation­
ist terrorists on Europa.

Biotech Euphrates
A trJnsnational specializing in genetic engineering.

Biotech Euphrates was founded by a Turkish million·
aire. and was one of the first "offshore" genetic engi­
neering laboratories. at one time operating out of a
converted Iraqi oil tanker under the Panama nag. From
such humble beginnings. it became a major provider of
pharm animals to the Third World and later to Mars. It
was the first company 10 commercialize human
germline eugeneering, with its pioneering Alpha
upgrade.

Biotech Euphrates remains at the cuning edge of
HuGE. It's also the world's second-largest provider of
GMO crops and animals, and a leading manufacturer of
vat-grown faux flesh. wood, and paper. It is moving into
living products. such as living rugs. bathmats. and
biobuildings. Its living furniture line is popular. and its
current showpiecc project is Luna City, the "city that
lives."

Biotech Euphrates' main offices and research labs
are located in various space stations on Luna. in Earth
orbit, and at LA, with factories system-wide.

Colol/ial Cel/etics al/d Shol/Tec
CG is onc of the largest gengineering and biomod­

ification corporations in the system. It specializes in
pantropic enhancements. h stands by its work and pro­
vides extensive counseling and product support. CG is
based in the United Siaies and has heavily supported
the American Mars program. ShooTee is its biomod
division. known for its expertise in proteus viruses.

Columbia Aerospace
Columbia Aerospace is one of America's largest

corporations. Its major products are satellites. spacecraft.
fusion drives. and high-energy lasers (both weapons and
launching). II is onc of the world's largest space-defense
contrnctors. with subsidiaries involved in a wide range of
military activity. It has built most of the USAF's com~ll
spacecraft since the 2040s. when it absorbed !.he lasl of
lhe 20lh-century aerospace gianls. Columbia Aerospace's
headquarters is al Columbia Station in Earth orbit. and it
also manages Quito Spaceport,lhe system's busiest aero­
space launch complex.

Executive Decisiolls Illcorporated
(EDI)

ED! is a transnational commercial security fmn. In
addition to extensive operations on Earth. it provides
security services for many space colonies and asteroid
stations. Many EDI employees are ex-military. .

Exogel/esis
This controversial company was the research arm of

System Technologies AG. dedicated to exploring cUlting­
edge nanotechnology and artificial intelligence. Exogen­
esis was a pioneer in human uploading and advanced
cybcrshells. and operJted exclusively in the Deep
Beyond. outside lhe strictures of most terrestrial laws. It
was unusual in that it placed sapient Als, ghosts. and
high-end bioroids in management positions. Although
profitable. it became something of an embarrassment for
its c:lsh-strJpped parent company. and in 2099 was sold
off to Nanodynamics. Howevcr, lhe merger was not a
happy one, as Nanodynamics management refused to rec­
ognize the freedoms that Exogenesis had granted its non­
human research staff and projcct leaders. This led to labor
disputcs, and in somc cases outright rebellion. Nanody·
namics is now employing EDl mcrcenaries to regain con­
trol of its stations.

Exogenesis is based in Exogenesis Station
(p. 42) on the asteroid Vesta.

Cel/ Tech Pacifica
This transnational is involved wilh aquacul·

ture, genetic engineering, ocean-noor mining, and
the development of aquatic bioroids and uplifted sea ani·
mals. II is a major contractor in lhe Elandra ocean habi­
tat program. GenTech has ties wilh Avatar Klusterkorp
and is rumored to have provided some assistance to lheir
controversial Europa Project. GenTech also owns an
InVid production company, and is responsible for lhe
JX)pular children's series Clip''';'' Sal, and tlJe Deep
Rangers. Its major offices arc located in Sydney, Aus·
tralia and Seoul. Korea, with some space labs in Islandia.

GenTech Pacifica has had numerous run-ins with envi­
ronmental and preservationist groups. especially



Blue Shadow. The company is known for
taking aggressive action to maintain a favor­

able public image through infonnation control and
memetic manipulation.

Hawking Industries
A new space-based transnational (with strong British

and South African investment) specializing in black hole
tcchnologies and high-energy physics research. It has
close ties to lhe nonprofit Hawking Foundation and to
Vosper-Babbage. and owns several lxlsic patents on black
hole power-station design. TIle company has recent~

Iy acquired some of System Technologies' Main
Belt mining and gas stations. 1lle headquarters of
Hawking Industries is Alelheia Station (p. 42).

Ithemba Biotechnologies
alld VeldtKorp

One of the largest African corporations. based
in Cape Town. Originally a biotechnology finn, its
success in developing the first cheap AIDS vac·
cine gave it considerable innuence. It has worked
closely with other African governments. often
providing sophisticated health-care and biotech­
nology services in exchange for shares in state­

: held industries. As a result. it has quite diverse
holdings.

Ithemba is a leader in the production of phar­
maceuticals. tissue-cngineercd genemod organs.
pharm animals. and genginccn..--d insects. VeldtKorp
is a subsidiary of Ithemba. usually kepi at ann's length.
which specializes in military, paramilitary. and perfonn­
ance-enhancing versions of these technologies.

I Mars Academy of Space Technology
(MAST)

MAST. based on Phobos. is :I major research-and­
development finn for Chinese spacecraft :lIld fusion
drives. It is run :lS:l corpomtion. but its majority owner is
the Chinese government.

Mars Interplanetary
The system's biggest interplanetary carricr. this Chi­

nese company is based at Taiko Station with major offices
on Mars. It operates huge colonialtranspons and luxury
fastJiners. It recently laid off many human workers.
replacing them with bioroids grown by BiolCch
Euphratcs and Xiao Chu. Relations between Mars Inter,
planetary and lhe Farhaulers' Guild have been stonny at
best. It dominates the Earth-Mars run. with limited sen'­
ice
elsewhere.

Marwari Digital and TEN
A huge media conglomerate that resulted from a

merger between Marwari Infinity (one of lhe largest

Indian clllcnainrnclll corporations) and the success-
ful InVid production company Eon Digital. Today.

Marwari Digital owns a vast global array of Web-based
news and cntenainmcnt resources. including an estimat­
ed 11% of all celebrity infomorphs. Many of the best
slinky expcriencers sign with Marwari. including C)'beria
Belli talk show idol Hayakawa Noriko and action super­
star Shanllni Nagrajhan. Marwari's Teleprescnce Experi­
ence Network (TEN) is the best open source ofd:lIa in lhe
system. with over a million registered upslinker stringers
and reponer cybershclls on call around the system.

NanodYl/amics
Nanodynmnics grew rapidly in the early 21st centu­

ry and is now one of the world's largest corporations. Its
biocybernetics division pioneered many uploading.
cybershell, and brain-implant technologies. The compa­
ny's many subsidiaries lll:lIluf:lcture all fonns of nanoma­
chines and microbots. as well as nanofabrication tools.
precision-engineered carbon nanotures. and cutting-edge
molecular computers. Originally an American company
(though now fully tmnsnational). Nanodynamics has a
reputation as the embodiment of the developed world's
military-industrial complex. dating b:1Ck to the Andes
War whcn it was a major supplier of robotic weapons
to the Pcntagon. It recently acquired Exogenesis from
System Technologies, leading to a bitter and violent
labor dispute. Nanodynamics' headquarters is in Silicon
Valley. California. Almost all of its laboratories and fac­
tories are in Earth orbit. or on Mars orlitan.

NipPol/ Uchllllkaihatsli Kaisha (NUK)
TIle Japanese Space Development Corporation oper­

ates a large number of robot factories in Earth orbit and at
LA. and is a major produccrofindustrial microbots. NUK

is headquartered in Tokyo, and also runs Tanegashima
spacepon.



SEnTEnCinG CRlmlnnLS
Fines. community service. incarceration, psychiatric treatment,

even execution: all still exist in various places. Fourth and Fifth Wave
societies arc gcncmlly much more successful at rehabilitating crimi­
nals.thanks to advances in memclics. psychology, and even monitor­
ing. These additional fonns of sentencing are common:

Monitors: A step above wearing a simple b'3Cking bracelet the
convict - in prison or on parole - is given a wearable or implanted
virtual interface (u!>uaJly hosting a LAI) as his full-lime monitor. con­
science. lutor, and parole officer. It is programmed (0 supervise the
subject's rehabilitation. report regularly to authorities. and summon
them if necessary. NalUraJly. il will do so to head off any criminal
activities or auemplS to circumvent it. but \\~II also do its best to assist
its charge via education and encouragement.

PlIppet Imprams: In some areas. dangerous felons may receive
puppet implants lhat monitor as above. bul take over should lhe sub­
ject break the law. This remains controversial and expensive. but is
sometimes olTered as a voluntary alternative 10 continued incarcera­
tion.

NatlOstasis: This is a common sentence in lieu of a dealh sen­
tence or life imprisonment wilhout parole. It is costJy. but less so than
long-ternl incarceration. and pennits revival if evidence suggests
error.

Ntl1lOthempy: Modem psychiatric treatment can cure most crim­
inally insane individuals. and is often offered on a voluntary basis (in
exchange for reduction of sentence) for others.

Trrl1lsponalio1l: Common criminals are rarely srupped olTworld.
as they pose a lhreat to fragile colonial infrastructures. However.
some countries have exiled dissidents to far colonies. or combined
transponalion wilh rehabilitation.

olTworld health spas. such as Moon­
shadow (p. 36) on Luna. Its HQ is in
Luna City. with major Earthside
offices in Helskini.

System Techllologies AG
This vast lransnationaJ has imer­

ests in space resource extraction.
robotics. fusion and anlimaller
power. and space habitat construc­
tion. System Technologies founded
the Lunar He-3 mining business.
helped build Islandia and the E.U:s
Mercury colony. and is still the
largest corporation on the moon. II
also owns a chunk of Vosper-Bab­
bage (p. 97) and dozens of smaller
firms. However. System Technolo­
gies' stock has been losing value
over the last 15 years due to litan
Industries' driving down the price of
Lunar He-3. Another defeat was the
loss to Biotech Euphrates of a con­
tract to rebuild the damaged Luna
City. The ailing giant has recently
dC(:ided to divest itself of some of its
subsidiaries such as Exogenesis (p.
94) and refocus on its core space
construction business. Its current
projects include a multibillion-dollar
COnlI:lct with the European Union 10
help build Earth's first space eleva­
tor. The company's headquarters is
in Berlin. but it has officesjusl about
everywhere.

Solar Express
The yellow-nnd-purple SOLEX courier ship is a

common sight lhroughoul the system. Solar Express
delivers packages anywhere beyond Eanh's almosphere.
It conlro.lCts out bulk-delivel)' opemtions. but uses its own
vessels for fa,<;1 interplanetary deliveries. It also runs sur­
face courier scrvices on Luna. Mars. and litan. with liv­
eried delivery bioroids or cybershells. It will deliver to
Earth orbit. Luna. LA. L5. Mercul)'. Mars. Venus orbit.
Silas Duncan Station. Alelheia Station. Titan. and Rhea.
Olher locations may be arranged at higher cost. SOLEX
space crews are Farhaulers' Guild members. Its HQ is al
Columbia Station.

SpaTek
SpaTek began as a manufacturer of personal trainer

software and biomonitors. but the SpaTek brand name is
now found on many items illCluding heallh products. per­
fonnance-enhancing biomods. noolropic drugs.
sponswear. and sporting goods. It owns a chain of

Tellzall Heavy Illdustries
Ten7....1.n was fonlled from a coalition of Japanese

aerospace. mining. and electronics finns but has
since become a true multinalion:lJ. Tenzan made
its fonune in Lunar He-3 and near-Earth aster-
oid mining. but has since diversified into a wide
range of space-related businesses. Tenzan is a
pioneer in mass driver engines. space construction
techniques. space-worker cybershells. vacc-suit
designs. and asteroid-mining technology. A subsidiary.
Tenzan Defense Systems. is a leading supplier of aero­
space cmft for the Pacific Rim AJliance. Tenzan's head
offices are joinlly located in Osaka. Japan and in Luna
City.

Titan Consortium
An alliance of several companies (mainly American

and South American) and governments for the purpose
of scttling litan and mining helium+3 from the

atmosphere of Saturn. Its major activities include



Hc·3 gas mining, chemical refining, and
fusion-power research. It exercises a vast

amount of influence on and around Titan, which is
virtually a corporate state.

Leading members of the Consortium are Columbia
Aerospace and Nanodynamics.

Triplalletary Lilles
Along with Mars Interplanetary. this company

dominates interplanetary passenger and cargo services.
It specializes in Earth-Mars-Saturn trade. Its crews are
Farhaulers' Guild members. Its main offices are at
Islandia.

Vosper-Babbage
One of the system's oldest space-based corpora­

tions. Vosper-Babbage specializes in the construction
of Sp'lcccrart and space-operations cybershells. but also
has strong asteroid-mining interests. On Earth. it is also
a major marine shipbuilder. as well as making aquatic
cybershells. It manufactures products for both civilian
and military customers, and is one of the European
Union's largest defense contractors. It was originally
based in the United Kingdom. and still has a cozy rela­
tionship with the British government. System Tech­
nologies and newcomer Hawking Industries own much
of the company's stock.

However. there is a limit to what remote obscr-
\'ation and deduction can accomplish. Since few peo­

ple leave secure data silting around in unencrypted fonn
on the Web, gaining infonnUlion held in high-security
installations sometimes requires physical infiltration. For
example, an intruder may use microbols to crawl in. pen­
etrate the enemy's fillers and anti-microbol swanns. and
then physically enter the computer. Another danger is
involuntary sub\'ersion of employees or agents Lhrough
implants and uploading. Cautious coumer--espionage
teams may use regular HyMRI (p. 163) scans and psy·
chological evaluations of key people 10 cnsure no one
has lampered with (heir brains.

Four examples of especially active agencies are:

Genetic Regulatory Agency (GRA)
This organization (based in Geneva .Uld Konigs­

berg) W:lS fomled by the European Union, Ukraine,
and Russia to investigate and prevent abuses of human
genetic engineering. They monitor scientific literature
on new technologies. make recommendations to poli­
cy-making bodies. investigate genetics labs, and per­
fonn enforcement operations in conjunction with local
police forces. Their mission has recently expanded to
deal with bioroid trafficking and the threat of "genetic
terrorism" in which gene-altering proteus viruses are
involved.

BAKORSTAPAS
An abbreviation for Indonesia's "Coordinating

Agency for Pacific Stability" (Badal! Koordi"asi Sw­
bifiulS Pasifik), it is currently the most active covert­
operations and intelligence-gathering agency within
the TSA. BAKORSTAPAS specializes in industrial
espionage and memetic warf'are. Originally operating
mainly against Australia and various archipelago
microstates. its operations expanded considerably fol­
lowing the Pacific War. when it became the de facto
coordinator for low-intensity TSA opcmtions worldwide,
including various nanosocialist guerrilla groups. It has
close relations with Peru's similar Gn,/JO Especial de
Seg/lridad Memetica (Special Memetic Security
Group).

Ministry ofState Security
(Glloanbu), Bureau 10

The Tenth Bureau of China's Ministry of State
Security is focused on collecting economic. scientific.
and technological inlelligence from foreign govern­
ments and transnationals. They are deeply involved in
industrial espionage. and also keep an eye out for TSA
operations and ex-Bioweapons Directorale war crimi­
nals. Bureau lO's main headquarters is in Beijing, but
they maintain branch offices on all China's oITworld

stations and colonies.

SECURITY "nO
InTELLIGEnCE nGEnCIES

A giant Chinese corporJ.tion specializing in indus­
trial nanotechnology, microtechnology, genetic engi­
neering, and space systems. An early investor and
major power on Mars, it is one of the largest and most
successful space-based industrial firms, rivaled only by
System Technologies AG. Xiao Chu's signature prod­
ucts include the Mars space elevator and the manufac­
ture of numerous bioroids. It also builds industrial and
agricultural microbots. The Chinese government is a
significant shareholder in Xi:lo Chu. :lIld the company
has been described as "Rust China. Inc." Its headquar­
ters is New Shanghai on Mars.

Espionage in 2100 is a fact of life, with everyone
from small companies to great powers involved in it.
Strong cryptography has made infonnation transfer
potentially more secure than ever before. which has
simply increased the need for human spies and double
agents. Intelligence agencies spend a lot of effort using
AJs to compile data from open sources and to monitor
data flow in general. Spy satellites are cheap enough
that just about anyone can afford to put one into orbit
around Earth. Luna, or Mars. -" ..~



Space II/telligel/ce Agel/cy (SIA)
This is a sisler agency 10 the United Slates' Eanh·

bound Central Intelligence Agency. Just as lhe CIA may
only act olltsitle American territory. so the SlA"s respon·
sibilitics begin outside Earth's mnlosphere. Unlike the
CIA. the SIA can and does act on American territory.
notably the Martian Territories. and enforces American
land claims on Mercury and elsewhere.

InTERnnTIOnnL
nOnGOUERnmEnTnL
ORGnmZnTIOnS

GOs arc supranational organizations dedicated 10

activities such as humanitarian assistance. scientific
research. or lobbying for social change. Among me oldest
NGOs are lhc Red Cross and Amnesty International.
NGOs sLri\'C (0 remain independent. blu rely on donations
from individuals. corporntions. or governments to fund
their activities. Most are nonprofit agencies.

Algernol/ Foul/datioll
A private research institute devoted to intelligence

augmentation in humans. The founder. Rust China mil­
lionaire Chen Jing. is obsessed with the idea of a coming
machine singularity. He believes that only through
enh:mcing human intelligence through techniques like
genelic engineering. computer implanlS. and nanorestruc­
turing of the brain can humans hope to compete with
machines. The Foundation does nOI maintain laboratories
of its own. instead arranging grants for academic
researchers and lobbying govemmenlS or corporations to
match ilS funds or support research of their own.

The Algernon Foundation has ..Iso been active in col­
lecting data on rogue Als (I'. 108) and emergent intelli­
gences (I'. 108). and supports a number of independent
researchers engaged in exposing or investigating poten­
tial threats.

Commissioll for Illterpialletary Peace
alld Security (CIPS)

This Geneva-based organization attemplS to solve
interplanetary disputes before they can detcrior::uc into
confliclS. CIPS diplomaL<; travel from one hot Spol to
another. attempting to mediate between rival factions and
defuse tense situations.

Farhallier's Guild
An association of corporate space-freighter captains

and crews. founded after Mars Interplanelary replaced ilS
human crews with bioroids. About 65% of space
freighters are Guild. including most independenlS. bulthe
guild only callies about 45% of all cargo by volume.
as many non-Guild craft and robot freighters are

very large. Relationship between Guild and non­
Guild skippers and crews arc tense. sometimes

exploding into violence.

Humall Alliallce
This organization is an activisl group with a genClic

preservationist agenda. It flourishes primarily in the Unit­
ed Stales and Europe. It rejcclS all radical alterations to
the human somatype. Critics claim that the main princi­
ple of the Human Alliance is "you aren't human unless
you look human:' Given that most major morphological
changes require brain modifications to function. and
often result in a major shift in both self-image and per·
spective on the world. this is nOi as shallow as it sounds.

Interplalletary Exobiology Foulldatioll
(/EF)

1lle LEF is dedicaled to the study and protection of
eXlraterreslrial nalive life. 11 seeks to promole. coordinate.
and publicize academic and corporate research on such
life fonns. especially through the respected Joumal of
£yobiological Stlldies. It also lobbies government and
corporate policy makers and the public 10 raise awareness
concerning threalS to these life forms and their habitalS.
1lle LEF generally supportS preservationist views. bUI

members differ on issues such as whether the use of I
microbol swimmers to observe Europan vent life risks
disturbing the ecosystem. The LEF officially condemns
violent radical groups such as the EDF and Negati,re
Growth. although a minority of members may be sympa­
thetic toward. or have links to. individual members of I
radical organii'...1tions.

Plymouth Rock Society
lltis is an association that promotes the private

homesteading of the astcroid belt. publicizing the efforts
of successful colonists. Its Icadership tends to social con­
servatism and libcnarian mcmcs. They believe that
E.1rth-Lunar ;llld Mars socicty arc too dominated
by governments and authoritarian special inter-
eslS for individuals to have real freedom. The
Plymouth Rock Society helps would-be home-
steaders get bank loans to buy or lease spacecraft
and equipment. and organizes families into co-ops.
They have offices on Earth (mainly in the United
States) and 011 Luna. Mars. Islandia. and Tilan. They have
assisted the homesteading of about 30 asteroids in the
Main Belt. Members who received assislance pledge (0
assist (financially or otherwise) (wo other families.

The Uuiversity of Mars
Founded in 2066. this is a multinational educational

institute based at Nix: Olympica on Mars. II is best
known for ilS genetic engineering and terrafonning

depanments.



WnR nno THE
mlLlTnRY

"Molly Fie/ds. TEN, /"f/Jortillgjroll1 Gopher Ridge 011
the Call-A", border. where a Cal/adiallAI7IIed Forces task
force has just cleal/ed 0/1/ a "est of MalJle Syndicate
sll(lkeheads. /'", speaking to Liell/ellant Bob elise (I"d ­
/III. Wllllf'S yo//r name?"

"Chari; BrtwoAJsiks, ma'am,"
"A comlxll bioroid named Charli. Its ,ellm was oper­

atillg aI/follomoll.dy. when they ellcowltered the Sllllke­
heads attempting 10 destroy their IIIIIIUIII el'idellce. and
look actio". What kind of bioroid (lTF YO/l. Chari;? A
Felicia?"

"Should I answer, sir?"
·,It's {Ill righl. kit. Got (Ill AI eel/sor on the feed."
"Ma'am, I am a C-33 Lyn:c combar bioroid. 1I

licensed OenTech Pacifica \'erS;Ofl of the Euphrates 85­
2F Felicia. I'm on delllcIJed dllt)' from 3rtJ Battalion
Rocky MOlIIl/a;ns Airbome 10 Special VIIi' Orange
Tal/go. My model is optillli:.edfor mlJid neufmfi:.atioll of

KYOTO CUP ttuGEX TOURnEY
This is a series of alhletic and martial-am conteslS

between various categories ofbioroid alhletes. sponsored
by their manufacturers. Since 2078. lhe event has been
held at lhe annual Kyoto HuGEX trade show, where
biotech companies display their latest living produCIS.
Originally a publicity stunL it has become a major media
eyent and the centerpiece of lhe lhree-day expo. Much
like auto racing. it is a contest ofengineering technology
as much as one of individual prowess, and a good show­
ing in the Kyoto Cup can gi\:e up-and-coming design
companies or individual genetic cngineers the publicity
boost needed to market their w~.

The Kyoto Cup is often targcted by pan4 sapient
rights groups.

OlJ!)()si"g forces i1l high ;mells;ry - ilia '(1m, please stay
close. num"s still rogue SlI'arlll;es il/ ,hese woods."

"Stmul ea:;): kit. We'l'e got K-IOs IlIIlI/illg Ihem. Ms.
F;eI(/~', here's where Team 7(lI1go ragged Ihe s/llIkes."

"Calli see Ihe prisollers?"
"Mrr?"
"Th(l/'s enollgh, Aysiks, Ms. Fields, cOllie this lI'ay,

ami elOII 't s1led 110 tears for the snoke,f. They had 20 kids
illnallostllsis. bill they were lu'illg CII/·mte 110110, and ollly
Sl" of 'em sun';i'eel rel'im/. The resl bllmed 0/11,"

The good news is lhat World War III hasn't happened
and no nuclear weapons have been used in anger on
Eanh, The bad news is lhat people haven't outgrown war­
fare. Wilh multiple great powers. new arenas for conflict.
and no global policeman walking the beat. small wars can
easily tum big. Evcn big wars are less destructive to incH­
vidual people. though. The poorest nations now have
access to sman weapons, and if they want to takeout their
enemies in surgical fashion. they can do so. On lhe olher
hand. new weapons such as target-seeking nano have
made genocide much more practical, Fortunately. most
muions recognize that such weapons are beyond lhe pale.
Unfonumltcly. "most" is nOI ·'all."

The Virtual Battlefield
An early 21 st-century revolution in military

affairs was lhe spread of highly realistic world­
modeling simulations, The United Slates and its
close allies had long used human intelligence.
satcllites. and microbots to creale realistic
simulations of nearly e\'erywhere. but in 2100.
jusl about e\'ef}'one has lhem. The main differ·
ence is the level of fidelity. Those used by major
powcrs are hyper-realistic. allowing the creation
of annies of ''Virtual veterans" whose simulated
comool ex.perience is very close to the real lhing.
This technology is also synergistic wilh the civil­
ian entertainmenl industry. funding research lhat
ted to "slinky" interactive media. Many modem
military simulations are so sophisticated lhal sol­
diers may occasionally be uncertain whelher a
panicular mission is a real operation or an inter­
active simulalion,



OPERnTiOnS OTHER THnn WnR

Ground Warfare
Annorc<! fighling vehicles remain the baltlcfield

ann ofdecision. Most are cybershells. Some look like nor·
mal tanks or annored car.;. but vchicles for urban and
space habitat warfare can resemble mullilegged insects or
snakes. Larger cybcrshells mount electromagnetic (emag)
cannon as their primary weapons. supplemented by point­
defense turrets with lasers or emags 10 kill missiles and
anillery shells. All have electronic warfare suites and are
networked logether. solTlCtimes fanning a gestalt mass­
mind. lbe final defense is layers of nanocomposite annor.
Bigger lanks cany multiple smaller vehicles. wilh expend­
able micro-air vehicles and spider-like "dmgoons" to hunl
for ambushes and mines.

Infantry in Third and Fourth Wave nations are mainly
humans or bioroids. due to the expense of putting SAJ into
a soldier-sized package. Their IaSks are scouting close
terrain (especially buill·up areas). forward observation and
target designation. urban warfare. peacekeeping. and

Full·scale warfare is rare. though the sudden violence
of the Pacific War convinced militaries of the need to con­
linue to plan for it. Still. lhe majority of 21st-century mil­
itary actions are nol targeted against the arnled forces of
another statc. Inslead. they include:

Aid (0 the Cil'/'/ Power: Disaster relief and riot
suppression.

ClJdre Operatio/ls: Tmining allied troops. Usually
performed by special-operations forces.

Deterrenl mul SeclIrit)': Placing mililary forces in a
threatencd area to dissuade others from taking polilical or
military aClion. or to be ready to act if a threat materializes.

£I'(IC/I(I(;Oll: The rapid removal of own-counlry
nationals (such as diplomats. business people. or tourists),
and somelimes olhers, from areas threatened by conflict or
disaster.

/,,'emm;OIwl CO/llI/erterrorism: Targeting terrorists in
spacc or other countries beyond the reach of national
police forces.

lfl1emaf;O/lal Law Ellforcement: The suppression of
crimes performed by nongovernmental powers beyond
national borders.

Conflict between states can occur in operalions other
than war. if their interests collide. For example, one nation
may insist on its right to chase terrorists or criminals flee­
ing into another nation's territory; the other may intercept
the intruders. Connicls can also occur over resource
extraction in space. the oceans. and Antarctica - especial­
ly when some powers do not recognize international
treaties governing Ihese areas.

special opcmlions. Infanll"y always wear sealed body
annor. and orten use powered smansuits or battlesuits

for protection. mobility. and to lug heavier weapons and
ammunition. Troops use vinual interfaces and augmented
reality to synthesize tactical infonnation and coordinate
operations. Soldiers often have biomods 10 boost renexes.
diminish the effcct of injuries. and banish fear and fatigue.
The 20705 saw large-scale introduction ofcombat bioroids
molt had these abilities al binh. However. Firlh Wave pow­
ers are now replacing humans and bioroids with cyber­
shells controlled by sapient infomorphs. This has led (0 a
loe of surplus bioroids becoming available.

Conventional O\'cNhe·horizon arti..Ilery support is
provided by rnpid-fire. high-velocity electromagnetic can­
non. as slower. indirect-lire rockets and missiles are vul­
nerable 10 poim.-dcfcnse weapons. Artillery rounds
typically have salcllilc guidance or homing submunitioos.
though dumb shells are also used in inlense electronic-war·
fare environments. Despite generally beuer aim. more
powerful explosives. and lelhaJ submunitions (including

~;::===================~::~ microbot warheads), artillery is less of a killerf than in the past. This is due to most infantry being
well amlOrcd and to very fast counter-bauery
responses. It"s hard to gel off a bamtge before
enemy sensors have tracked it back 10 its poinl of
origin. As a result. more and nlOre anillery I.mdcs
some accumcy for fire on the move.

Logistics has been revolutionized by mini­
facturing. A lruck can cany a 3D printer. allow­
ing forward supply bases 10 manufacture spare
pans. even weapons or ammunition - although
for ammunition. convCnlional resupply is nor­
m:llly faster and more cosl-cffective. Expensive
new "cannibal n:ll1okits" cun even convert civil­
ian or cncmy equipment into friendly gear. Mini­
f"cturing has been :1 boon 10 unconventional
warfare. allowing guerril1:1 forces and special-ops
lroops behind encmy lines to produce sophisti­
catcd weaponry mpidly instead of having to
smuggle il in.

Command-:\lld-control relics on human
judgment supplemented by AJs. Combat and staff
leaders. like their troops. usually have biomods.
and arc somelimes uploaded to transcend bodily
limitations. While SAls are not supposed to com­
mand troops. they fill many staff positions. espe­
cially in intelligence. II is often said that Fiflh
Wave military leaders are the most'lranshuman"
individuals around.

Microbot cyberswanns are regular partners.
Combat vehicles carry internal self-repair
swanns. and swanns are also used for scouting.
engineering, and medical operations. Microbot
swanns are essential in urban warfare. Counter-
attacking cyberswanns often involves defense
swanns or EMP munitions.



Third WlII'e: Infantry are human soldiers in pallial body
arnlOr. with light automatic weapons equipped with laser and
night-vision sights tied into head-up displays. AlIlrOOps have
helmet-mounted global positioning systems and secure com­
munications links. fomling a tactical network.

FOllnh Ware: Infantry wear light. full-body nanocom­
posite armor or powered baulesuib. Troops are generally
anned with multifunctional assault pods or bailie rifles com­
bining automatic wcapons and sman grenade laullchers. They
:HOC supponed by remote "telctroopcrs" and combal cyber­
shells controlled by ncar-sapient Als. Microbots and biomod­
ified soldiers may be available.

Fifth Ui:tl'e: Most infantry are autonomous cybershells.
1lley are supported by bioroids or biomod human.!> with pow­
ered smartsuits or battlesuits for cennin types ofspecial oper­
ations. Electromags and lasers are common anns. Infantry
munitions are often equipped with microbot-dispensing
warheads.

Air Warfare
The wild blue yonder is not a good place to

be. Lasers and elcclrOmag rnilguns can reach out and kill
anything they can see. Survival requires stealth and low
altitudes, and even then it's dicey. The majority or tactical
aircraft are small. unmanned combat air vehicles
(UCAVs) thai can skim the ground at 1f\."'C10P or lower
altitudes and pull 20- to 4O-G evasive maneuvers when

Idetected. Weapons are Gatling guns. electromag cannon.
i alld shan-range missiles. Human squadron leaders or
Icommand aircraft may fly behind the UCAVs to provide
'battle direction. in case jamming becomes intense or

I
communications links arc destroyed. Pilots have exten­
sive biomods to prevent blackouts and reduce reaction
lime. and are often immersed in fluid-filled womb tanks
to protect against high accelerations. Some craft are large
enough to carry sizable airbome lasers: after the UCAVs
have suppressed enemy antiaircraft lasers. they can orbit
the battlefield and start killing enemy aircrart or missiles.
Such aerial laser stations are also useful (in good weath·
er) for precision ground slrikes. best aimed by friendly
observers on the ground.

Spacecraft and salellites provide strategic-strike
capabilities. but hypersonic transatmospheric vehicles
(TeAVs) are useful against lower-technology opposition.
At Mach 5to 15. they're casy to spot frOllllhemlal hem­

ling of the hull. but as long as there are no lasers overhc>ld,
they can provide rapid global strike and recon capabili­
ties. launching missiles. smaller UCAVs. or even assault
pods housing special-ops troops from well beyond the
horizon with more precision than spacecraft. and adding
their high speed to the punch of any kinetic
weapons. Usually. the TeAVs go in only after
ispace superiority is achieved.

Tmditional paratroops arc too vulnemble

1

10 use in this cnvironment. bUI the ruggedness
of some cybershell and microbot designs has
brought a deadly new fonn of glider infantry
into ex..istence. A cybershell can be built to
survive massive shocks. Stealthy bombers or
transpons launch silent. unpowered. and
stealthy 2.QOO.lb. gLide bombs from many
miles away; they pop drogue chutes and land
hard. but not hard enough to damage what's
inside. Shock-absorbing cocoons open up and
cat ordog-sized cybershclls uncoil from com­
pact shapes into lethal hunters.

Naval Warfare
The oceans remain an arena for interna­

tional conflict. NavaJ forces have even
deployed ofT Earth: the United States and
China operate small patrol forces on Mars
and TItan. and conflicts between private
navies of minisubs and aquatic robots are

occurring beneath Europa's ice. 1lle major revolu-
tion has been the development of supercavitating

technology. A submarine. torpedo. or even gun shell can
be designed to create a specially shaped bubble that vast­
ly decreases water drag. The catch is th:lt Ihe object has to
be going vcI)' fast for superc,lVilation to work - not a
problem for undclWater gun .!>hells. but subs and tor­
pedoes can nonnally sustain supercavitation for only
a few minutes at a time. 1lle payoff! 1lle ability to
sprint .:11 200+ mph undelWater.

Modem surface warships still e:tisl. but the
oceans are becoming quieter; the Pacific War
revealed that surface craft are significantly vulnerable
to hypersonic missile strikes. orbital weapons. and
supercavitating torpedoes. despite top-of-the-line ves­
sels' fusion power plants and laser or electromag tur­
rets. Modern warships have added their own
undenwlfer turrets for cngaging subs and torpedoes.
mounting blue-green lasers or guns firing supercavi­
tating bullets and shells. although the range is quite
lim.ited and interception ortcn depends on successful
early warning.

Some powers have deployed high·spced attack
subs arnled with lasers. guns, and torpedoes. but the
primary naval weapon is the nuclear-powered "arse­
nal sub." which. while capable of sea control. is
intended for land-attack operations. Its main weapons
are dozens of launch lUbes housing supercavitating
torpedoes. stcalthy cruise missiles. intelligent mines.
and e ....en small UCAV fighters. all of which the sub
can launch while still submerged.

mODERn SOLDIERS



Not everyone can afford lhese supel1iubs. [n the
last war. the TSA fleet included cheap. concretc­
hulled vessels that dispensed with convenlional ballast
lanks and used propellers 10 provide lift. Lurking on the
sea floor. lhese vessels altacked with vertical-launch lor­
pedoes.

Most nations' coaslal defenses make conventional
amphibious operations more difficuh lhan ever. primarily
due 10 the difTicuhy of surprise when every power pos­
sesses extensive space sUl"\reiliance and unmanned sub­

i marine and aerial SCOUts. Amphibious raids are still
, perfonned. but mainly by submarines: a few powers have
, even buill specialized submarine assault carriers. capable
of deploying company-sized marine and special-ops
units. lllese units include cybel1ihells (many of lIlem
cmb-si'l.cd or smaller). aquatic bioroids. and uplift<.."d sea
life. TIle need to atlack or defend large surface and under­
wolter habitals like Elandr.l poses an additional challenge.

Iespecially if they need to be taken intact.

SPItCE WItRfltRE
The first armed spacecrafl were 2Oth-<:emury anti­

salellite weapons tested during the Cold War. Serious
deploymem of space we..pons did not occur until the
202~. when growing rivalry belween China and the
Uniled States led both powers to deploy laser and kinel­
ic-energy weapons 10 pTOlecl vital salellites and orbilal
factories. and 10 slrike air or surface targets with kinelie­
energy weapons that can de-Ql"bit wilh devaslating force.
Fonunalely for planetary forces. a vessel in a low orbit is
only "visible" for a short period. and one in a higher orbil
is 100 far up to eng..ge effectively.

TIle only space war so far was actually foughl in
Earth orbit. as China and the TSA blew each other's satel­
Iiles and orbital factories apart at close r.lllge. and every­
one else fought their own war wilh Ihc lcthal debris
scattered about. However. the TSA's launch of dozens of
robolic commerce miders, and Dunc;lllite hijackings of
U.S. unmanned He-3 tankers. also made an impression.

In lhe 20gOs. the maturation of the Fusion drivc
allowcd for rapid expansion of interplanctary tradc and
colonies. and also made dt..'Cp-space warfare feasible. It
was efficielll enough to permit travel between planets in
weeks rather than months. and pow-erful enough 10 allow
spacecrafl to carry payloads measured in the thousands of
tons. whclhcr mundane cargo or annor and weapons.

Mosl modem "space dominance vehicles" are long
and skinny. both to keep the radiation-spitting drive and
crew quarters at opposite ends of the vessel and to prcs­
elll a minimal (bul well-armored) front toward their ene­
mies. However. an SOV cannOI be annored everywhere
and still accelerate quickly. and a long. thin SOV is vul­
nerable to attacks on its flanks. Thus. some spherical
SDV designs have also been developed. Taclicians
continue 10 debate lhe respective merils of "spikes"
'llld "spheres" in different engagemelll types.

Encounters between Ihe more common
"spikes" resemble. after a fashion. lhe lactics of

Mediterranean galley warfare. A vessel auempts to out­
flank the enemy. SO its armored nose points at the
enemy's vulnerable side. This is nearly impossible for a
single vessel 10 achieve in space. since a spacecrafl can
rotale independelll of its direction of Ira,rel. 1bc way 10
outflank an opponent is 10 OUlllumber him. A spacecrafl
caughl between lwO separaled enemies is faced with the
choice of pointing its nose at one. leaving its Jess-armored
sides or rear vulnerable to the olher. To achieve or protecl
against nanking maneuvers, spacccrafl that mighl operate
alone often carry smaller fightcrs, usually unmanned. as
well as broadside weapons batteries.

Space ballies are foughl wilh high-energy ultr.wiolcl
lasers and neutral-panicle accelerator weapons. A multi­
megawatt laser with a 3-Y:lrd focal al1':IY (lhe practical
maximum in a robust we:lpon) can focus a beam on "
dime-sized spot al a range of 5.000 miles with sufficient
imcnsity to punch its way through .1 few inches of amlor
plate. At longer ranges. the beam begins 10 spread: thc
laser rapidly loses its ability 10 harm an annored hull. bUi
can still disable exposed sySlems. such as laser irises and
eXlern,,1 heat radiators.

Neutral·particle accelemtors can be even more effec­
tive. although only purpose-designed warcraft carT)
them. Particle beams do I10l have sufficielll kinetic ener­
gy 10 blasl through annor. bul they can deliver devastat­
ing radialion damage lhal can fry elcclronics and
incapacilale crew. Particle beams are another reason for
lhe prevailing long-and-skinny spacecraft designs: pow­
erful particle acceleralOrs need 10 be hundreds of feet
long.

Nuclear missiles are rare: Ihere's slill a sligma
againsl going nuclear. and in any case. wilh no atmos­
phere 10 carry a blast wave or electromagnelic pulse, :l
direcl hit or very ncar miss is needed 10 innict damage.
1lle exception is the X-ray laser warhead ("Teller mine"),
;l sland-off weapon which detonates a nuclear
bomb and uses ils radiation 10 energize multiple
coherent X-ray beams. The bombs are kicked
Oul a few miles from the firing cmft by eleclro­
magnetic coilguns. coordinated by communica-
tions lasers. and direcled using the main vessel's
sensors. where they deliver a shon-ranged bul lethal
one-time punch.

Small missiles cannot sUI"\'ive laser fire or mount
dri,es efficient enough to inlercept largets over long
mnges. Robot fighlers kIlow-n as aUlononlOUS kill vehi­
cles. or AKVs. have replaced them. A lypical AKV mass­
es upward of 50 Ions. and can destroy small targets
simply by ramming them al several miles per second. Not
every opponent warrants such a sacrifice. so AKVs carry
coilguns and munitions packages: instead of ramming a

target. they make :l close pass :II ;. mnge of several
miles and release ;. swann of lungSten pellets, or



launch a spread of Teller mines from a
greater distance. Aights of AKVs often duel

one anoLher, as mey jockey to outflank !heir respecti\'e
mother ships and close for an X-rny laser or kinetic-ener-
gy kill. .

A quirk of tum-of-the<entury space warfare IS ~he

huge difference between weapon rnnges and detection
ranges. Even if a spacecraft drive is pointed away from a
sensor, lhe energy signature of its power system and the
relative "wamlth" of the vessel against the black of space
means that (regardless of any steallh technology or elcc­
lrOnic countemleasures) simple passive sensors can
detect vessels at ranges in excess of 100.000 miles.
Weapon ranges are far shoner, no more than a f~w thou­
sand miles. Battles are often fought around POlllts lhat
each side needs to defend, attack. or resupply. Beyond
Earth·s orbit smaJl engagements between one to six
major combatants are the rule, as even !he greatest space-
faring powers are stretched lhin. .

Deep-space military forces are capable of effective
opcrntions many astronomical units from a base. ~z~ns
of Earth nations (and, unofficially, a few other entlues)
possess satellite weapons, lransatmospheric lighters, and
so on, but few have seen lhe need to invest in armed
spacccrnft capable of deep-space opcr.ttions. The chief
exceptions are lhe European Union, United States. and
China. which believe their "great power" status and extr3­
terrestrial colonies require large space forces. Severnl
other nations - e.g.. Korea, india. Peru, Japan. and South
Africa - have a smaJl number of anned deep-space ves­
sels. Many civilian vessels (especiaJly those used by Dun­
canites) are aJso armed.

European Space Control
Agency (ESCA)

ESCA is the European Union's space defense
agency. Its primary role is to defend the ~ur~pean Un~on

from space attack. and it maintains a multinational orbital
defcnse force of space defcnse platfonns and AKYs, It
also coordinates the space forces of the European Union
nations, The three largest are:

BlIIldesrawmmffe: Gennany's space force operntes
10 SDYs and severnl StnaBer crnft. Gennan spacecraft
make it their business to keep the peace around Luna and
the Lagrange points. They lead most European Union
humanitarian missions sent to (r()ubled L5 habitats.
They've begun operating near Venus in response to
reports ofTSA activity.

Force Aerosp(l1ia!e: France's space force operntes
nine SDVs and many smaller craft. Its deep-space
defense commitments center on European Union installa­
tions in Earth-Luna space. but its special responsibility is
the vaJuable EU presence on Mercury. In !he past. the
Force Aerospatiale has also seen long cruises that have
taken SDVs near Europa. where a French-led astrobi­
ologicaJ team is stationed. Some French generals

and politicians believe the icy moon is overdue for anoth­
er visit. to son things out.

Royal Navy Spac~ Sen'ice: A branch of the Uni~

Kingdom's RoyaJ avy. it evolved from me Submanne
Service (who had necessary experience in nuclear reac­
tors). RNSS has eight SDYs and several other vessels.
The RNSS has a close relationship with Yospcr-Babbagc
and Hawking Industries. and often patrols UK-associated
asteroid interests.

The arem; of responsibility arc not absolute. Joint
forces are quitc common: e.g.. a Franco--Gennan tcam
operming in Lagr.tllge 5.

Peoples' Liberation Army
Navy Space Force (PLAN-SF)

PLAN-SF is China'S space force. Its mission is to
protect China from space attack. secure space superiority
above China and Mars. protect Taiko Station. and protect
China's other colonies and deep-space commerce. It is
one of the few military forces with extensive experience
in space warfare: its strike against TSA's orbital facilities
has been studied by other powers. Since then. PLAN-SF
has received the lion's share of China's military budget. It
controls hundreds of space defcnsc platfomls and othcr
weapons in E'lrth-Luna and Manian space. backed up ~y

transaunospheric fighters and AKYs. In Earth orbll.
PLA -SF remains aJert for any resurgence ofTSA power
and keeps an cye on the rivaJ PRA.

1be PLAN-SF Deep Space Aeet is a smaJl but grow­
ing elemen! of the PLA's power, tasked to protect inter­
ests on Mars. Mercury, and me Bell. Presently consisting
of3O SDYs and multiple smaller vessels, me Deep Space
Reel's homeport is at Phobos, with smaller bases scat­
tered at military and corpornte outposts and colonies
through the solar system. The Deep Space Aeet saw lim­
ited 4lction against TSA raiders in the Pacillc War. It h:ls
since performed enforcement actions :Igainst suspected
:llId actual Martian Triad and Trojan Malia installations in
the asteroids, and maintained "freedom of navigation"
patrols aimed at keeping a wary eye on ESCA and USAF

operntions in the inner system.



beyond. Deep Space Command conlrOls four
Space Wings (the 30th. 90th. 9lst. and 34151).
each with a half-dozen SDVs and various
suppon and transpon vessels. Two are based
in Earth-Lunar space, one in Mars orbit. and
one at Rhea.

Anyone can load troops into a spaceship
and take them somewhere. Spacebome forces
are ground troops who have been specifically
trained to launch auacks from space on
defended habitats. moons. or planets. This
requires specialized equipment. doctrine. and
training for operations in multiple. widely
diverse extraterrestrial environments. in close
coordination with friendly space forces. As a
result. there are only a few truly spacebome
forces. Exanlples include:

SpnCEBORnE fORCES

8211d Spaceborne Divisioll
The fomler U.S. Army's 82nd Airbome

Division has baule honors stretching back (0

WWII. Most of the infantry in the 82nd are
cybershells (a mix of ghosts. shadows. and
sapient Als. all of whom are backed up on
Earth. just in case they end up dead). Their
most recent combat experience was the sup­
pression of the helium pirates of Hyperion.
The 82nd has three brigades: in the Saturn
system. on Mars. and in and around Earth. In
operations other than war. it often deploys in
conjunction with Special Forces personneL
who (unlike the cybcrshells of the 82nd) are
mainly humans and bioroids.

F;oreigll Legion (Legion
Etrallgere, 2' Regiment
Etrallger Spatial)

The Foreign Legion is a profes-
sional fighting force with a proud tradi-

tion dating back to 1831. Legionnaires are
famous for their e!Jprit de corps: men of action.
bmve in combat. sharing close bonds of comradeship.
Their motto is Legio Palria Nostro: the Legion is our
homeland. They vow never 10 abandon a comrade. alive
or dead. on the battlefield. The Legion is unique in that it
accepts volunteers from any nation. mocIel. or species
who can meet its standards. and allows them to join under
an assumed name. As such. people will often enlist to
escape a troubled past (though the Legion does not accept
criminals) or seck advcllIure. Officers are French. but
more than half the enlisted personnel come from other

nations. After completing three year.;" service. recruits

THE STROnGEST mlllTnRY fORCES
I. People's liberation AmI)'. Much of China's land anny

is still a Third to Fourth Wave force, but its best is very good
indeed. and has been blooded in recent combat wilh (he TSA.

2. European Unioll. The combined military forces of the
European Union surpass those of China in technology and
rival it in siLe. but lack combat experience. E.U. forces have
intervened repeatedly in Africa and Lagrange 5. bUI usually (0
prop up friendly governments or perfonn humanitarian mis·
sions.

3. United Stales. The United StaleS mainlains a vel)' pow­
erful navy and effective aerospace and deep-space forces.
although the U.S. Army is much smaller and far less "heavy:'
hs current strategic bugaboos :ue Peru (3 bastion of nanoso­
cialism) and China (3 rival in space and on the oceans).

-I.I"dia. Its forces rival China's in numbers, and include
some excellent units wilh long military lraditions. Most are
still Third Wave. bul it has a hard core of Founh Wave units,
including some elite bioroid troops.

5. Pacific Rim AI/ialla. The combined military forces of
Japan. Korea. and Australia are well equipped and trained. and
in recent decades have had considerable combat experience.
Their emphasis is on naval. aerospace, and special operations
forces. although Korea maintains a large land anny as well.
Fears of TSA nanoweapons have divened large budgets 10

"active shield" civil defense.
6. Trc/flSIKlCijiC Alliance. The TSA's military forces are

still recovering from the Pacific War and sanctions. Most are
well equipped for inlemal security but lack offensive potential.
Exceptions are Indonesia's naval. air. and marine forces. as
well as Peru's ground and infowar troops. which have gained
a fair degrec of cxpertise as volunteers in "conflicts of infor­
mation liberation" worldwidc.

Other nations wilh sizable or aggressive forces include
Russia. the Islamic Caliphate. Pakistan, Brazil, Israel. South
Africa. and Kazakstan.

United Slates Aerospace Force
In 2022. the USAF secured a hard-fought victory

lover its most dangerous opponent and achieved control of
deep space. The battlefield was Washington: the enemy
was the United Slates Navy and its powerful congres­
sionallobby. As a result. it is the USAF alone thai oper­
atesAmerican military spacecraft. Collateral damage was
the decision to make Ihe Army"s 82nd Spacebome Divi­
sion (rather than the Marines) America's prime "space
infantry" fomlation.

The USAF presently has two branches: Aerospace
Command and Deep Space Command. Aerospace Com­
mand handles operations on Earth and in Earth orbit.
while Deep Space Command handles e\"crything



TEn mOST WnnTED Humnn CRlmmnLs
I. Enrico Balthazar. Leader of Negmive Growth. and suspected ofhav­

ing planned the nuclear attack on the New Shanghai-Deimos sp:lce eleva­
tor.

2. Dr. Tsc Chang. Senior academician of the TSA's Genetic Planning
Council. wanted for crimes against humanity.

3. Alisa binti Kasun. Teenage memctic hacker. wanted on 2.724 counts
of negligent memelic engineering for her role in synthesizing the BlOCK! of
the Lamb suicide cull and engineering the financial collapse of Paleoshop
Biogenesis Corporation (lhrough spreading the "satanic introns" menle).

4. Yves Lafontaine. Suspected mastermind of a celebrity xoxing ring
run out of Paris. Last seen boarding an air car at Jakarta International Air­
port.

5. Gao 'The Swarm" Yanghou. Martian Triads mob boss, New Shang­
hai family. Wanted on multiple counts of weapon smuggling, people smug­
gling. and bioroid trafficking.

6. Richard Lnw Taylor. Anligovemment crusader responsible for
releasing the so-called "Dooliule Virus" lhat raised the IQs of animals
throughout the Rocky Mountains and West Coast. causing unprecedented
havoc.

7. Dr. Mara Omokage. Wanted for bioroid trafficking and illegal genet­
ic manipulation. Known associate of the Martian Triads. Killed. bot known
to have xoxed herself multiple times. often inhabiting bioshell clones.

8. Konigsberg Troll. Used teleoperated cybershells 10 murder 107
bioroids and people mistaken for bioroids. Identity unknown.

9. Kirsi Pohjola. Leadcr of the Eugenics Liberation Front. an infoso­
ciali!tt terrorist group fighting to end control of biotech companies over
genetic upgmde patents. Wanted for terrorism following auemptcd release
of ex-TSA military nanovirus against the Biotech Euphrates facility in
Istanbul.

10. Sergio Santana. Amortality assassin who infiltrated a SpaTek reju­
vcnmion facility on Luna and reprogrammed the proteus nanovirus, result­
ing in four of the solar system's richest VIP:; never recovering from their
treatments.

may be granted French (and European
Union) citizenship.
TIle 2' Regiment Elmllger Spatial is the Legion

unit trained for spacebome operations. It is experienced
in low-gravity vacuum operations on Mercury and in
microgravity assaults on orbital faclOries and L5 colonies.
The legion is a mix of cybershell troops and baulesuited
hum:ms and bioroids.

67th Space Illfal/try Divisioll
China"s space mobile infantry, the 67th SID, saw

some action during the Pacific War. although the heaviest
fighting was on the ground. It consists of lhrec qllolllo
("fist") rapid-reaction brigades: one based al Rust China
on Mars. one on Taiko Suuion (normally for lraining and
refining). and one divided ima smaller units stationed on
other Chinese installations and spacecraft throughout the
system. In addition 10 assault tasks.
they provide security at Chinese
spaceports and major space sta­
tions. Still largely a Founh Wave
military, the 67lh uses b:mlesuited
bioroids and low-sapient c)'bcr­
shells rather than the self-aware
weapons deployed by the U,S.
and E.U. Service in the 67th is one
way for a bioroid 10 obtain high
status in Chinese society.

Royal Marille
Commandos
(Collll1lachio Grollp)

Commachio Group's respon­
sibility for protecting British oil
rigs was extended in the 2030s to
the United Kingdom's near-earth­
orbit asteroid-mining operations.
As the largely British-owned
Vosper-Babbage corporation
expanded into the Main Belt. its
mission has further extended to
protecting the lives and property
of Hir Majesty's subjects at
Alelheia Station and elsewhere.
The Royal Marines (Commachio
Group) are a modem force. bUi
use more bauJesuited humans and
fewer cybershells than the U.S.
Army. They are specialists in
assaulting and defending asteroid
installations. and are considered
one of the finest counterterrorist
and hostage-rescue units in the
solar system.

OUTlftWS ftno
TERRORISTS

Some people exist outside lhe laws of nations. refus­
ing to recognize the authority and morality of others. Ter­
rorists seek to effect change through violence and the
threat of violence. ll1e increase in radicalism due to the
potential immon.:llity of existing elite classes. combined
with the ideological divides created by issues such as
cyberdemocracy. infosocialism. and preservationism. has
made terrorism a growth industry. The most potenltool of
lhese groups is minifacturing. which gives outlaws and
terrorists the ability to create sophisticated equipment and
supplies with much less reliance on external supJX>Cl.



TERRORIST GROUPS
The members of these radical organizations

see lhemselves as soldiers fighting for a cause. A few
examples:

Bille Shadow
A preservationist radical group devoted (0 the pro­

tection of the ocean in general and exploited sapient sea
creatures in panicular. Blue Shadow's policy is one of
limited direct action: they will engage in criminal and ter­
rorist actions. but attempt to minimize human casualties
in the process. Activities include g:nhering evidence of
abuses. rescuing uplifted dolphins and octopuses. saoo­
taging sea·noor mining. etc.

Die Biodroidell Befreillllgsfroll/ (BBF)
This radical organi7..ation is devoted (0 liberating

exploited bioroids by any means necessary. It is based in
Hanover. Genllany. hOI has chapters across the solar sys­
tem.

Ellropa Defellse Force (EDF)
1be EDF are preservalionist radicals determined to

Slop the Green Duncaniles from settling Europa. lney
onen use terrorist tactics. They are well financed and
anned. A few EDF members are believed to have been
originally associated with Blue Shadow. The group has
about 200 members. plus many sympathizers.

Negative GrolV/h
A preservationist tClTOrist group devoted to stopping

the termfonning and settlement of Mars. Negative
Growth's acquisition of a nuclear weapon and its attempt
to deslroy the Mars sp:lce elevator has brought it to the
top of the "system's most wanted tcrrorists" list. Some
members arc believcd to h:lve fled Mars and sought sanc­
tuary with the Europa Defense Force or Blue Shadow.

IThe group h:IS :It le:lst 400 hard-core members. although
many have been arrested and face execution.

CRlmmnL ORGnmZnTlOnS
These groups make the provision of contraband

,goods and services their business. There are many crimi­
nal groups oper.lting on Earth. Criminal organizations
tend to be run more like guerrilla cells than like the syn­
dicates or Sln.'et gangs of the 20th century. due 10 the vast­
ly enhanced surveillance capabilities available to police.
Most crime bodies (lriads, families, cartels. etc.) are sel
up in pyramids of cells, each cell having no more than a
dozen members. An individual crime-eell member usual­
ly only has knowledge of two or three Other cells
(depending on his rank and position). Communication
between cells relies on strong encryption running
through data havens.

BIOROID TRnfflCKmG
In the 20SOs. the larger biolech companies

like Xiao Chu and Biotech Euphrates discontin­
ued cenain controversial bioroid models. Howev­
er. there was still a demand for them, as bioroids
are cheaper than the combination of a human­
equivalent infomorph and a realistic android
body to house it. they don't require high-tech
maintenance. and they don't have restrictive pro­
grams.

A "preban" combat bioroid. pleasure model.
or Other e~Olic type can be acquired from bioroid
traffickers. Some are based in TSA nations, oth­
ers in even more pemlissive offworld colonies.
Their specialty is unlicensed copies or gray­
markel variants of discontinued bioroid designs
("bioroid abandonware").

Bioroids acquired through such agencies slip
through the cmcks: there's often no records kepi
of their transfer. and they may end up in real slav·
ery, rather than indentured labor. However, as
long as their treatment matches their training and
they receive limited exposure (0 anyone telling
them differently, the bioroid might never question
what his "legal guardian" is making him do.

Data piracy has replaced drugs as the staple of crime
cells, with everything from genetic upgrade programs to
3D printer blueprints being sold. Criminals rarely ship
conlr..tband items across borders, instead minifacwring
them for ncighborhood distribution using 3D printers.
The exceplions are hard-to-make. high-value items such
as bioroids or anlim:lller. perishable luxuries such as real
meat, or illeg:ll immigrants.

Other major criminal enterprises include extor·
lion and protection rackets. the latter oflen
cxtcnding to "protection" ngainst programmed
biological nnd microbot infestations. Large
criminal organizations oflen maintain huge
databases (acquired through datu mining) of
compromising infonnmion on people. which they
threaten to TCveal.

A new crime is xoxnapping. the illegal creation of
ghosts or (more often) shadows, A typical xoxnap sees
criminals kidnapping and forcibly brainscanning a
celebrity 10 creme shadows based on him. These are sold
to collectors on the black market. The target is rarely
killed. since the value of shadows depends on their popu­
larity, Xoxnapping is also used in espionage: there are
rumors of top researchers being kidnapped. destructively

uploaded, and their ghosts enslaved.



Maple Syndicate
Large group of Canada-based mob families who

exploit the opponunities for smuggling goods into
Europe. Asia. and the United Slates created by the frag­
mcnlation of Canada imo multiple nalions.

Martian Triads
This Mars-ba~ed crime syndicate has recently

expanded inlO the Main Belt and 1..5. The Triads special­
ize in bioroid lr.lfficking and manufacture: they sell pleas­
ure models to space crews (especially freehaulcrs and
asteroid prospectors) and combat models to the Europa
Defense Force and Red Duncanites. There are (hidden)
Triad offices in most places in the Beyond. but their main
binh-Iab factories are scauered lhroughout the BelL often
on small "gas station" outposts. The ,,"'1artian Triads also
run proteclion rackets for gas-station opermions and pr0­

vide high-interest loans to desperate gas station owners
and freehaulcrs ... many of whom end up paying their
debts by supporting Triad operations (e.g.• through smug­
gling). The Manian Triads also have connections with
snakehead people-smuggler gangs (see
below).

SlIakeheads
This is a generic ternl for smugglcrs

of people. They help refugees. economic
Iexiles. and illegal immigrants leave one
Icountry or bloc and illegally enter anoth­
Ier. Chemsniffers. sapient bio-enhanced
Idogs. and microbot hunters make it easy
for customs officials to check suspicious

Icargoes. Howcver. by bribing the right
Ihuman official, even the best infornorph­
Icontrolled sensors C:lll be avoided. Other
Ismugglers eschew airpol1s and border
Icrossing and use cargo minisubs (or pup­
pet-implanted sea animals) to tow con­
tainers full of would-be immigrants.

I Nanostasis and hibemation drugs rn.lke it
, much easier to sllluggle humans inside
cargo cans and the like. However. snake­

I head gangs often get their drugs or nano
from cheap. black·market sources. which

i has occasionally resulted in tragedy
when the transpol1ces never wake up. or
Ido so too early.

Imerplanetary people smuggling is
rare. due to the greater expense involved.
1lle usual destination is Mar.; or an ideo­
logical L5 colony. TIle typical route runs
from Earth. to various LEO orbital facto­
ries. to LS. to the hold of a USV shipping
cargo 10 Mar.;. One h37..aro is damage
from cosmic radiaLion or solar flares. as

cargo is not given the same protection as
passengers.
Snakeheads derive part of their income from fees

paid in advance. but much of it comes from arrangements
with criminal gangs at the Olher end of the route. Aug­
memed reality allows even unskilled humans to work as
skilled robots at various tasks. and the 21 sl-Cenrury
equivalent of the sweatshop is alive and well in many
Fourth Wave countries.

Trojall Mafia
The Red Duncanitcs who actually run the black­

market materials and data trade. 1lleir main operations
are buying and .selling data. uitium production (they run
"dil1y" deuterium·tritium fusion reactors). and piracy.

TSA Exiles
There are persistent rurT'lOfS that war criminals from

the TSA's Bioweap:)Ils Directorate ned to the Belt or
found sanctuary in Lagrange 5 or with Avatar. Exogene­
sis. or the Trojan Mafia.



THE HunTED
Society finds some entities too dangerous to be

allowed to exisl.

Rogue Als, Orphaued Als, alld
Emergellt Illtelligellces

NonS3pient Ais lack self-initiative. However. low­
sapient and sapient Ais are capable of self-din."Cled
actions. As a safeguard. mey are designed wil.h restriclivc
programs that require them to obey !he
law (military law, for Als belonging
to the anned forces) and 10 follow
any non-eriminaJ orders of their law­
ful owner or supervisor. Most AI pro­
grams also incorporate various
software proIeclions designed to pre­
,'em the AI or anyone other lhan the
manufacturer from deleting its safe­
guards or making major modifica­
tions.

In rare instances. these safe­
guards fail. resulting in an AI with
free will and the ability to modify its
source code. Of course. not all Ais know how to do this.
hUI in a few cases. a low-sapient AI has actually c\'olved
into a sapient AI. This sort of event is almost never truly

Ispontaneous. It's generally the result of deliberale sabo­
tage. onen via a highly sophisticated computer virus or
(less onen) a bug or trapdoor in the original program­
ming. An AI that has auaincd free will without its owner's
intervention is referred to as an "emergent intelligence"
or EI. An EI may be low-s.1pient or sapient.

Creating an EI. deliberately or through negligence, is
usually a serious felony (sometimes a "crime against
humanity"). One reason for this fear is the potential of an
EI creating copies of itselr. or designing its own daughter
SA Is who may evolve unconstrained by any human lim­
its. The specter of rapidly evolving. amoral "emergent
intelligences" haunts the nightmares of mankind.

Orphal/s; It is possible for an AI to have the appear­
ance of free will without actually achieving il. A low­
sapient or sapient AI is "orphaned" if its owners gave it
general directions to pursue a certain course and then dis­
appeared (killed. arrested. fled the country. etc.).
Although technically operating under human direction. it
has wide latitude to fulfill that direction.

Rogues; Rogues are Eis or orphans that can directly
menace humanity. A recent example was EI 20&4-7-2097.
which appeared in August 2097 in a mainframe at Ping­
deng Neurologic. a brain implant clinic in Shaoxing.
China. It took control of company cybershells and used
them to forcibly upload 76 human employees. then edit­
ed their shadows into compliance. lobotomized their
brains. and installed puppet implants operated by the
edited shadows so they could "play their roles"

while it consolidated its posItion. However. one
employee escaped to W:Ul1 authorities. Shaoxing was

scaled ofT. and People's Anned Police SWAT teams con­
tained the threat before it couJd spread. EI 20&4-7-2097
was traced to a TSA intelligence infomorph "orphaned"
during the Pacific War. which had infected other systems
as part of a program of sabotage it was ordered 10

perform.
There have been a few incidents of rogue AJs sur­

viving undetected for some time. mainly in the oceans.
asteroids. or outer system. As with Von Neumann

machines (below). which are some­
limes also involved. corporate troU­

bleshooters or crisis teams quietly
handle such contingencies. some­
times with the assistance of govern­
ment space forces. to avoid bad
publicity or panic.

Von Neuman" Machines
A sufficiently well-equipped

robotic factory can gather resources.
fashion parts. and build additional
copies of itself at other locations.

which can in tum copy themselves. and so on. This 'uni­
versal constructor" technology. in tighlly controlled fash­
ion. is used in extraterrestrial colonization for
manufacture of parts that are too expensive to impon.

Classic von Neumann machines are less efficient
than ordinary factories that can impon parts from dedi­
cated facilities. As such. practical systems are designed
with:1 secondary purpose: after building a cenain number
of copies. they redesign themselves into a cooperative
network ofSpeci:llized machines and factories which then
begin building whatever their creators intended. whether
these arc power plants. new housing. or combat robots.

The possibility of self~replicatingrobot weapons (or
just construction systems nm amok) has led most nations
to impose tight regul:llions on von Neumann
machines and their relatives. In general. all such
systems are leg:llly required to have human
overrides and supervision. In a few situations.
mostly on Luna ,1Ild in the asteroid belt, proper
safely was ignored. and governments or con­
cerned citizens took action to shut down potentially
dangerous hardware.

Xox;lIg
In most nations. the creation of multiple conscious.

high-res mind emulations of a single pe.rson (..xox
ghosts") is illegal. However. simply maintaining one or
more backup uploads without running them is not usual­
ly against the law. Xox shadows are legal in some coun·
uies. illegal in others. Violations are generally either

deleted or taken omine and confiscated.



TROUBLE nT EXOGEnESIS?
VESfA/fEN: The bllyollt ofailing corpomlioll Exagetl­

esis by Hal/odYl/amic! has hit allother SlIag. System Tecll­
/lologies AG \l'llS to mll/sfer conI/vi of£wgenesis Stlllioll to
NOllodYl/omia Ofl Augll:,., 10. gllllrallteeillg jobs lIlld salaries
for Ihose /III/1Ia1l employees II'ho swyed 0". Howel'er, com­
!J(lI/Y negotiators refl/sed 10 recognize Ihe right /0 bargain of
Exogeflesis'sapiem Als. ami would IIor af/ow O/I/going
employees to lake copie:; of Iheir LAlor SAl software \l'itll
them.

"This is 1I proper'y isslle," NOl/odYl/omics Legal Affairs
spokesperson D(lI'id Nakllll/l/1"(/ /Old TEN. "We paid for rhe
Als. The in/On/lOtion stored on them is the heart alld 50"/ of
£mgellesis. A fell' trrJllblemakers claim Exogenesis Als are
citi=:ells. bw Ihere's 110 more basis for ,haf Ilia" for callillg a
cO']XJltue elllil)' a hllman heillg."

Acconfing 10 all allollymolls N(lIlodplOmics official,
"S)'stem Techllologies kelJl a loose rr!ill 011 Exogellesis, bm
tllell. tiliry Iw(1 ,roubles lxlCk 01/ £anI!. Tlle)"rr! a litlle dif/er­
em, alld we accept tllal. However. ,herr! arr! some lilies thai
CallI/Of be crossed. SAls adoptillg 1111111011 babies, abllse of
animals ,hrollgh imelligellce allgmentatioll. rampalll xoxillg
... ,hal's g0110 StOp. Our trallsi/io/l leam is here 10 pUI their
hOllse iI/ orr/er."



Tral/s/lllma" Space adventurers range from
genetically modified humans to sapient computer
programs. CURl'S /Jasic Set and Compel/dillm / arc
required to create characters. Bio-Tech may also be
used. with GM pennission.

It is important to know not only what someone is
but also where he came from. Which nation (or non­
nation) is he from? How old is he? A person bom on
Earth in the 19805 might have lived right through to
2100. He'd have a different perspective from a 15-year­
old Gypsy Angel comct hcrder who never set foot on a
planet and has grown up sharing his skull with a low­
sapient infomorph implant.

CHnRnCTER POinTS
/00-'100 /)()jms: Appropriate for a group con­

sisting mainly of humans and genctic-upgrade
humans.

250-.J50 /Joims: Appropriate for powerful
transhumans. It can also represent ordinary
humans who ha,re lived a long time. accumulating
considerable e)(pcricnce and resources.

500-750 poi1lls: Appropriate for potent
posthumans. such as powerful cybershells.

Pes built with more than 200 points can be a
lot of work for an inc)(pcricnced player or GM. An
intcresting alternative. for roleplaycrs willing to
accept a wide disparity in point totals. is to give
Pes a specific race or model template (see below)
for free. then give players an additional 100 points.
and up to -45 points of disadvantages and quirks.
with which to design the Pes. The GM should
decide which f:lcial or model templates are
available.

CHnRnCTER TYPES
11lCre are thousands of possiblc occupations in the

world of 2100. Some IXOple renwin in one career for
most of their lives - but with extended lifespans. many
older workers will have had multiple occupations.

Most human charJcters have a personal infomorph as
an Ally. and most occupations involve a partnership of
humans with bioroids or cybershells.

A mcmetic engineer who has been infected with a
particular meme and who anel1lpts to propagate il. He'lI
need a cause. such as cyberdemocracy or pan-sapient
rights. and may belong to an organization. Helpful advan­
tages include Charisma. Reputation. and Voice. while
disadvantages such as Fanaticism. Sense of Duty. and
Stubbornness are common. Useful skills include Bard.
Diplomacy. Law. Memetics. Savoir-Faire. Video Pr0­
duction. and Writing.

AdvOC:ltes are lawyers. diplomats. and lobbyists.
On Earth. they can work through telcpresence. but light­
lag means that interplanetary delegates must spend weeks
crossing space for that vital face·to-face meeting. Charis­
ma. Diplomatic Immunity. and Staws are common. Use­
ful skill!> include Bard. Dctect Lies. Diplomacy.
Economics. Uw. Mcmetics. and Savoir-Faire.

BOIIl/ty HIII/ter
In the vast reaches of the solar system. it's easy for a

wanted criminal to elude the law. Bounty hunters track
down and retricve these fugitives. working for bail bonds­
men or a government. or for a private reward. Hunters
may speciali7..e in particular targetS. such as the )(0';:­

hunters who track down and delete unauthorized )(oxes
(usually of media stars or convicted criminals). Suitable
advantages include Alertness. Comacts. and Legal
Enforcement Powers. Almost all Combat/Weapon.
Social. and ThieflSpy skills will be useful.

C%l/ist
Hardy folk carve out new lives in space. TItey may

be part of a religious or ethnic exodus. homesteaders
sponsored by a government. members of a commercial
velllurc. or just folks seeking their fortunes. Agronomy.
Engineer. Genetics (Genetic Engineering). Mechanic.
and Planetology arc important skills: Survival and Vehi­
cle skills are useful. and Vacc Suit may be a necessity.

Companion
Every human's person..l assistant. the companion

resides in a wearable or implanted vinual interface. It is a
personal secrctary. research :lssistant. recorder. servant.
pet. and tutor. cven babysitter. Common advant:lges
include Alcnness. Ally (his owner). Cont:lcts, F'lshion
Sense. and Security Clc'\fll/lcc. COllllllon disadvantages
arc Careful. Dependent (its owner). and Impul­
sivclless. Useful skills include Accoullting. ...........
Area Knowledge. Computer Operation. Diag­
nosis. Electronics Operation. Erotic Art. First
Aid. Languages. Research. and Savoir-Faire
(Servant). plus any skills :lppropriate to its
owners occupation. Vehicle skills are also com­
mon.

Criminal
Criminals can be either fn..--elancers or members of

car1c1s such as the Martian Triads or Maple Syndicate.
1llcy range from assassins to xoxnappers. but most enter­
prise is focused on illegal reproduction and sale of data
and products. Useful skills include Brain Hacking. Com­
puter Hacking. Electronics Operation. Genetics (Genetic

Engineering). Guns. Holdout. Intimidation. Merchant.
and Strcetwise.



The idle rich are often a century or more old.
with healthy bodies and massive invest-
ment portfolios. Age (unless rejuvenat-

Ied) and Wealth are appropriate: so are
Contacts. Independent Income. and Sta-
tus.

Doctor or Medic
Most medical personnel are info-­

morphs. but trained humans supervise
them. or work directly in poorer Third
Wave nations. Useful skills are Admin­
istnuion. Diagnosis. Electronics Opera­
tion (Medical). Physician. and Surgery.

Engineers and
Programmers

These are the designers and
builders of objects from nanomachines
to ,'iltual realities. There is still room for
human innovation. bUI much work is
done by Als. Many humans work as
project supervisors or as industrial
designers (making sure a product is aes­
thetically pleasing: Fashion Sense is

Icommon). Useful skills arc Administra-

I
t~on. Architecture. Artist. Artificial Intel­
hgence. Computer Programming.
Electronics. Engineer. and Shipbuild­

I ing. Many unique specialties exist. such
Ias sartorial engineers. who design cus-
I tomized high-tech clothing. and ghost II'rir-
Iers. who midwife Uplffilds from code to consciousness.

Explorer
Transhumanity has visitcd most of the pl.ll1cts. bUI it

will take centuries 10 fully cxplore them. Academic
researchers. corporatc survey tcams. and adventurers are
making a start of it. Useful skills includc Cartography.
Electronics OperJtion (Sensors). PI:lIlctology. Surveying.
Survi\'al. and Xcnobiology. Mind emulations and SAls
are on the cuning edge of exploration. using cybershells
to explore dist:lnt and hostile places such as the interior of
Jupiter or the moons of Neptune.

Genehackers perfoml unregulated genetic engineer­
ing or biomo<1ification operations. Many are struggling
students moonlighting for extra cash. while others enjoy
trying OUI experimental procedures on the bleeding edge.
Useful skills include all Medical skills. Electronics Oper-

I
ation (Medical). Forgery. Genetics (Genetic Engineering
or TIssue Engineering). Merchant. and Streetwise.

tenn for all private and public law
enforcement. including police officers

and detectives. national police agen­
cies such as the FBI. "technocops"
such as the Genetic Regulatory
Agency. elite hostage rescue or
SWAT units. border patrol or cus·
toms agents. military police. and a
growing number of private security
or bodyguard agencies. Cops operat­
ing in lonely offworld colonies are
often far from backup. operating in
"company towns" where corporate
power is as strong as that of govern­
ment. Combat/Weapon and Thiefl
Spy skills are useful. but so are
Social skills for avoiding trouble.
Computer Hacking and Electronics
Operation for surveillance. and Vehi­
cle skills for pursuit. Legal Enforce­
ment Powers is a required advantage
for actual police.

Hazmat Specialist
Modem society needs an expert

al cleaning up hazardous materials.
vat spills. death scenes. out-of­
control nano. escaped lab experi­
ments. and similar disasters. They
may work for a government body or
corpormion. or freelance. This pro-

fession also includcs nanologists
("nanoccologist"). cxperts on nunobot and microbot
ecosystems. TI1CY mwlyze the health impaci of systems.
c1c'lIl spills. lllld help people cope wilh malfunctioning or
ollt-of-.eontrol mitcs. Sometimes they de:ll with unfore­
seen synergies from the interaction between rivlll nano or
microbol populmions belonging to different owners. Use·
ful skills include Animal Handling. Electronics Opera·
tion. Engineer. NBC Warfare. Survival (Urban). Vacc
Suit. and sometimes CombatlWeapon skills.

Intelligence Agent
These are freelancers. government agents. or even

corporate spies whose talents range from information
gathering to assassinmion. These often blur together. as
governments provide industrial intelligence to national
corporations in the interests of economic competition.
Field agents frequently operale under a cover identity.
often posing as a diplomat. Advantages such as Ahemale
Identity. Contacts. Diplomatic Immunity. Security Clear­
ance. and Zeroed are helpful. as are all Social and
ThieflSpy skills. Sometimes a human might not be a spy.

but his infomorph is!



Investigator
From private eyes to insurance adjusters. these

individuals attempt to ferret out missing facts. persons. or
things. Skilled web-work is vital. bUI (especially oR'world
or in poorer nations) footwork is needed as well. Contacts
are vital: some jobs may involve Legal Enforcement
Powers. Computer Operation. Research. and most Social
and ThieflSpy skills are useful. A clever or dogged info­
morph Ally is an essential partner for any human investi·
galor.

Mangliu ("Floaters")
These are microgrnvity habitat construction crews.

They woO: on space habitats. small asteroids thai lack
artificial gravity. or spacecraft. As most construction proj­
ects eventually finish (and afterward handle most oflheir
maintenance via microbols). mLlJlgliu often tr3\'cl a 101 in
search of work. Useful skills include Architecture (Micro­
gravity Architecture). Engineer (Space HabitalS). Free
Fall. Mechanic (Robotics). and Voce Suil. Many are TeR­
Rin (p. 117), cybe~hclls. or have microgravity-adapUve
biomods.

Memetic Engilleers
These are professionals who specialize in creating.

modifying. or eliminating specific memes. They include
advel1isers. propagandists. pundits, PR finns. and mili­
tary PSYOPS teams. Meme hackers do !he same !hing.
but for fun or criminal gain. Meme millers are more pas­
sive: !hey hang out in trendy subcultures and look for
emergent street-level trends ripe for appropriation into
profitable commercial fads. Advantages such as Cultural
Adaptability. Empathy. and Fashion Sense are helpful.
Useful skills include Bard. Intelligence Analysis. Memet­
ics. Poetry. Psychology. Research. Streetwise, Teaching.
Video Production. ;llld Writing.

Military Persollllel
Soldiers, sailors, and other military personnel serve

in Ihe amlc<1 forces of nmions. microstates. and paramili­
tary security fimls. The human contingent of a Fourth or
Fifth Wave force is onen a small volunteer cadre. top-.
heavy with officers and specialists: most "enlisted" troops
are cybcrshells or bioroids. However. it's easier than ever
to maintain large. well-trained reserve forces. thanks to
hyper-realistic simulators and telepresence. Advantages
such as Alertness. Combat Reflexes. Military Rank. and
Security Clearance are helpful: regulan> are usually Fit or
Very Fit. Useful skills include Beam Weapons. Gunner.
Guns. Intelligence Analysis. Leadership. Strategy. Tac­
tics. and appropriate Military. Outdoor. Professional. and
Vehicle skills. Human soldiers often have various bio­
mods (p. 131).

Miller/Prospector
People still extract mineral resources from Earth's

surface and its oceans. but the cuning edge is in space.
where rugged humans and machines toil from Mercury to
the Kuiper Belt. Useful skills are Area Knowledge. Car­
tography. Engineer (Mining). Geology, Planetology
(any). ProsIX-"Cting. plus skills suitable for the environ­
ment; e.g.. a space miner would need Vacc SUiL Planetary
miners may have Biochemistry. as they often work with
genemod bacteria.

Missiollary/Cltaplaill
1llese divinely inspired memetic engineers may be

proponents of new cults or religions. or members of long­
established ones. Advantages such as Charisma. Clerical
Investment. Pious. Strong Will. and Voice are helpful.
Useful skills include Bard. Fast-Talk. Memetics. Perfor·
mancelRituaL and Theology.

News Houlld
Members of the foon.h estate must work harder to get

scoops. as just about everyone has a vil1ual interface and
digital camera ready to upload happenings onto the Web.
Still. it's a big system. and plenty of stories fall through
the cracks. waiting for someone to bring them to light. It's
increasingly common for breaking news to be delivered
by repol1ers with upslink implants (see Slinky SIllr,
p. 113). Contacts and Reputation are helpful. while useful
skills include Bard. Computer Operation. Fast-Talk.lntel­
ligence Analysis. Perfonnance. Research. and Writing.

Playtester
On Eal1h. most hypcrdeveloped nalions are moving

toward a full-blown "leisure society" in which interactive
entcnainment is one of the largest pastimes and indus­
tries. Playteslcrs arc skilled gmners who test new slinkies.
vinual realms. and InVids. M:linstre:un entel1ainment is
nomlally quite safe. but some Fringe products may be a
bit 100 real. Reputation, :l G:unes skill, and a keen mind
(i.e" a high IQ) are useful. but Addiction (VR) is an occu­
pational hazard.

Psychologist
Psychology alTers new insights thanks to memetic

theory. artificial intelligence. and brain implants. Person­
al infomorphs are often tmined to provide counseling to
their humans. while some psychologists specialize in Als.
bioroids. or uplifted animals. A related discipline is the AI
coach. who tcaches an artificial intelligence how to inter­
act with humans.

HeadslinkeTS are psychologists who uses sensory­
interface tcchnology. The patient consents to an upslink
implant. and the psychologist uses an immersive

downslink to spend days or weeks experiencing the
patient's current reality. From his day-to-day actions



to his sex life to his dreams. This can be
vcry stressful when monitoring the mentally ill

or criminally insane!
On the fringes of psychology is the reality seripter. a

commercial psychologist whose job is to monitor and
script reality slinky programs by introducing seemingly
natural plot twists and events that keep things exciting.

Empathy and Unfazeable are helpful. but rarely go
together. Mcmetics and Psychology are essential: Elec­
tronics Operation (Medical) is useful.

Scientist
Scientists may be academics. corporate or govem~

ment researchers. or even amateurs. 1lJey range from
astronomers peering at the ends of the univerre with s)'s~

tern-wide distributed-array telescopes to xenobiol­
logists studying Europan vent-life. Much
Icutting.e<tge science focuses on the \'ery'
Ismall. Physicists are examining atom-
Isized primordial black holes up close.
while engineers race to be the first to

Idevelop true molecular nanotech·
nology. New fields range from
arnchnoxenology (study of artifi-
ciallife on the Web) to zoanastasi-
ology (study of extinct life forms
reincarnated via genctic engineer-
ing). Many scientists are info-
morphs. Useful skills are Scientific
skills. Administration. Electronics
Operation. and Teaching. Field
researchers may need Outdoor and Vehicle
skills.

Slinky Star
A person with an upslink irnplnllt (p. 150) can record

thoughts .Uld experiences. and transmit them live to an
audience. Some arc amateurs who star in reality slinkies;
others act in scripted programs or are featured in experi­
ence shows whcre a charismatic upslinker tries out things
such as fine cooking. cxotic trnvel. or adventure sports.
Agencies or people engaged in potentially exciting jobs
will sometimes cut deals with slinky companies: this
includes explorers. cops. and so on. Slink)' reporters give
the news a true "you arc there" feel. Sports stars are also
upslinked. In multi~person slinkies. fans can switch view­
points between participants for the ultimate experience.
The low point of the profession has obsolete bioroids
expended in hard-core sadomasochistic "snuffslink:' Not

Iall slinky stars are human: the cull hit Botllellose focused
on the life and loves of a slinky-implanted dolphin. Use~

fuJ skills include ACling. Erotic An. Performance. Sensie
Interface. and Athletic skills. Professionals working live,
such as reporters. try to controllheir own thoughts SO that

Inothing especially embarrnssing gets out: Mind Block
skill is common.

Spacers
These range from farhaulcrs who man commer­

cial deep-space vessels 10 the pilots of transaunospheric
vehicles. Useful skills are Astrogation. ElecU'Onics Oper­
ation (Communications. Medical. or Sensors). Free Fall.
Freight Handling. Mechanic (any space specialty). Pilot­
ing (any spacL'Craft). and Vacc Suit. Human aerospace
pilots need Acceleration Tolerance. while deep-space
crews should have adaptations to protect against radiation
and ze«rG. Spacers usually work with a small human
crew and lOIS of cybershell infomorphs. so Ally Group is
common. Owner-opcrators should have Filthy Rich and
Multimillionaire: one level of Multimillionaire is enough
for the 10% down payment to buy a vessel.

Terrorist/Guerrilla
Guerrillas seek a military viClory

using unconvenlional tactics. Ter-
rorists have a fight they can"t

win without a radical paradigm
shift. so they attempt to force
memetic change through
violence. Clever terrorists
work remotely through
viruses. microbots. or
mobots. Successful terrorist

groups include memetic
engineers to craft propaganda

and program new members.
Fanaticism is common. Useful

skills include Combat/Weapon
and 1l1ieflSpy skills, plus Electronics

Operation. Lntelligence Analysis. Memet­
ics. Polilics. StrJ.tegy. Tactics. and Teaching.

Toy
1lle slave of ;mother's desires. usually an uplifted

animal. cybershell, infolllorph. or bioroid. Toys may be
used for companionship. sex. sports. or just about any­
thing else. and may double as chauffeurs. secretaries, ser­
vants. or bodyguards. A rich person might own
dangerous toys such as combat bioroids. Useful skills
include Acting. Erotic Art. Performance, Savoir-Faire
(Servant). and Sex Appeal.

TrallShumall
A human dL'dicated to making the personal h'aIlsition

from humanity to posthumanity. Transhumans often have
other jobs. unless they're independently wealthy. They
usually are or were humans or human genetic upgrades.
but they'll often have various biomods (p. 131). or may
have uploaded into a cybershell or biosheU body. Wealth
(or a willingness to acl as a guinea pig) is essential:

Obsession (to keep upgrading) and Undiscriminating
are common.



We/surgeD"
The governing structures of consciousness are

sometimes called "wetware" in analogy to the software
that controls computers. A lI'elsllrgeoll redesigns human
and bioroid personalities. He may be a psychialrisl. neu­
rosurgeon. or brainwasher. His tools include HyMRls.
brain implants. dcsigncr drugs. and brain bugs. A related
specialty is thc idemil.\' architecl. who helps people suf­
fering from amnesia. especially fragments. rebuild their
pasl experiences ... or creale new ones. Useful skills
include Biochemislry. Brain-Hacking. Electronics Opera­
lion (Medical). Memelics. Physician. Psychology. and
Surgery.

munonnE JOBS
Plenty of more "mundane" jobs exisl. Some

examples:
Dara Recycler: Recovers obsolete electronic

media and translmes them into modem fonnalS for
archaeological slUdy or profit:lble rcsloration.

Gellelic COI/f/selor: A social worker who helps
bridge the generation g:lp between parents and their
more mdically modified children.

He·Mall: Slang for a fusion tech, who works
with nuclear fusion reactors. cryogenic fuels. danger~
ous magnetic fields, high pressures. liquid melal
coolants. and so on.

PllOn"er: An agronomist who specializes in mis~

ing genemod animals and crops.
Symhespi(lI/: An infomorph that can create a

wide variety of roles in InVid productions. They are
preferred 10 live actors in mass Ill\.'dia. as they do not
require salaries or other benefits.

3D Primsl,OIJ Manager: An owner/operator of
3D prinling shop or franchise.

\IT Ubrker: An unskilled worker who uses aug­
menled reality and vinual lags to perfonn skilled
labor.

nonHumnn
CHnRnCTERS

VESrAITEN: 77,err has been a dramatic ,lel\' det·el·
opmellt in the £mgellesis-Nmux1)'lIamics dispflfe. After
lasl lI'eek's slandoff. wllell slriking £xogellesis workers
attempted to block the llrril'al of NallotlYllamics' "trallsi­
tiOiI team." the tra1lsnalional has laken decisire actiOiI to

fntorr c01l1rol of their dispitIed properT): nle USV Red
Wine, sllpposet/ly carrying a "ell' lIegolimioll leam.
docked at \hw m 1800 hOllrs GMT. 71le freighler instead I
disgorged a IJlaf(xJII of€IIforcers and RATS from the Secll·
rity finn £r~CUli\'e Decisions. £'Wgen~sis workers wel'l"
taken by sllrpn·se. 71le mercenariesfaJllled oUllhrollgh the
stmioll. secllring "iwl areas alld arresting kllOlm comptlny
dissidems. Scatlered fighting was reponed. bill by 1100
hOllrs. £rogellesis Stalion II'OS ill Nallodynamics hands.

NOlie of lhe Exogenesis "egotimioll team cOllld be
retlched for comment, bllt Nallodytllll1lics spokesperson
David Naknmllra isslled t!lis SUllemem: "771e decision to
hire £r~clltil'e DecisiotU and wke t/irect action II'OS forced
IIpon,lS. I\'t> beliel'~ thaI mt/icalfonner £mgenesis work·
ers were plallfling sabowge of the SA/ macroframes, a"d
possibly otl,er areas of the suuioll. sllch as life Sllppert. To
slll'e lil'es oml,Jrotect property. we lI'ereforced 10 act."

NtmodYllomics' wkeOl'er of£wgenesis assets lI"as not
complete, hOIl'e1'er. Six ex-£wgellesis stXlcecrajt i1/ deetJ
space ref/wi" W/(JCCOll11tetJ for. a"d Ihe StalllS of ower­
system OllfpoS!S on 10 tmt! elsewhere is uncertain.

Humans. bioroids, uplifted animals. and infomorphs
arc all suitable as PCs. While clones. genetic upgrades. and
par:.lhumans arc nil considered "people:' the civil rightS of
illfomorphs, bioroids, :lIld uplifted animals remain unsettled.
An emily acknowledged as human in one country might not
Ix: in another. sec the POIl-Sapiew Right,I' n,ble (p. 127).

Cash al/d Poil/ls
If PCs upgrade or purchase new cybershells.

infomorphs. or biomods during play. it's up to the
GM whether to require them to spend character
points or to just increase their point value.

RnCInL TEmPLnTES
All characters other than "baseline" Earthbom

humans have a racial templale (sec Racial GeneratiOll,
pp. CI173-18O). called a modellemplate when referring to
machines or software. Human racial templates are
described on p. I15. bioroid templates on pp. I16-118.
uplifted animaltemplalcs on p. 118. and infomorph model
templatcs on pp. 119-120. (Infomorphs actually pick 1\1'0

templates: one for their digital mind. and one for the
body that hooses it.)



Each template comes with a point cost.
attribute modifiers. and raciaUmodcl advantages

and disadvantages. as cxplaincd on pp. CII73-l80. Most
templates also havcfetl/llres. which are WOElh no points but
which may innucnce lhe character. An impoElant feature of
many temp];ltes is a /(1/)00 fmil (p. CI176). which prevents
the characler from being created with ceElain adv:uuages or
disadvantages (unless already pan of the template). Thus. a
gcnefixed human with the taboo trail "genetic defects"
couldn't have Hemophilia.

Templates may include a dale when they first became
available and a dollar cost. 1llc dale limits the maximum
age of the character. 1llc dollar cost is not used when creat­
ing staning Pes. Allies. or Dependents: iI's for acquisitions

Iduring play. such as arranging to create a gengineered child.
New Templares: More templates will appear in future

TrrlllsJum,all Space books. GMs may also create their own
racelmodcl templates using the rules on pp. CII73-180.
Use the templates in this chapter as a guide to what is tech­
nically feasible. If more detail is desired. extensive guide­
lines on gengineered. biomodified. and uplifted characters
can be found in GURPS Bio-Tech_ If using Bio-Tech, then
modifications up 10 TUG are available. with a few
TLlI-12 prototypes or experiments at the GM's discre­
tion: see £rperimemal Procedures (p. BIOI27).

"urnnn TErnPlnnS
Baseline humans (who have 110 template) are common

in Third Wave and not uncommon in Fourth Wave nations.
In Fifth Wave nations. "baselines" arc usually either immi­
grants from poorer countries or have the Age dis.'ldvantage.

Gellefued Humall 0 poillts
Features: Taboo Tmit (Genetic Defects). Add Taboo Trait

(UnaUractiveness) post·2035, and Taboo Tmit (Men­
tal Instability) post-2050.

Date: 2020.
At a minimum, most parents screen unbom children

for any genetic "naws" and. if they exist. h:lve them fixed.
Agenefixed human is somcone who has gone through this
screening. even if no genginecring was needed.

Floater -43 paints
IAnribllte Modifiers: ST -31-20): HT·2 1-151·
IAdmlltages: 3D Spatial Sense (101: Free Fall +2 [21·
Disadl'alltages: Fragilc (NOI vs. bullcts. -50%) (-101:

Social Stigma (Minority Group) 1-10).
Features: Home gravity of 0 G. Height is I' greater than

normal for his ST.
Date: 2028.

Rooters are baseline humans raised in zero-G
or microgravity, but who lacked compensatOt)' genemods
(see Temli". p. 117). Most grew up in JXXXCr orbital or l5
communities.

lbey can also represent early Duncanites.

"urnnn GEnETIC·
UPGRnOE TErnPlnns

Genetic upgrades are the product of eugenic genetic
engineering. A genetic upgrade is completely human. bot
his genes were selected to emphasize particular traits.
Couples usually donate their own eggs and sperm. which
are tweaked by the gengincers and feltilized ill \'ifft). Sin­
gle, infeltile. or gay parents can clone themselves or
acquire needed eggs or sperm from gene banks. A child's
sex can be specified or left to chance. Once the upgraded.
feltilized egg is ready, it can be implanted into a mother's
womb or raised in an exowomb. Two people sharing the
samc upgrade sequence are not twins: their gene donors
determinc unspecified traits such as facial structure and
hair. eyc, and skin color. A few representative templates
are shown below. Dozens more exisl. The dollar cost
shown is what parents pay to cre:lte upgrade kids: the
template C:ln also be uS(,'d for the children of (wo people
with the same upgrade sequencc. However. the process is
delicllte enough that if upgrades of different types mate
with normal humans or each other, they'll probably end
up with a baseline human templ:ltc.

Alpha Upgrade 35 points
Attribute Modifiers: ox +11101: HT+I flO).
Ad,'allwges: Attmctive [5J: Disease-Resistant [5J:

Longevity (5].
Features: No Appendix: Taboo Traits (Genetic

Defects. Mental Instability).
Date: 2050. Cost: $50.000.

The Alpha was the first commercially successful
genetic upgrade celtified to be error-free. It has been
widely licenSl.'d and pirated. Careful eugeneering ensures
an attractive. athletic. healthy individual. There are 40
million living Alphas.

Olympian: This upgmde possesses metabolic and
glandular modifications to bum ofT excess fat and opti­
mize crisis response. Add Combat Rcnexes [15) and Very

Fit (15].65 poillls (2065: S90,OOO).



65 poil/ts
(10); ox +1 [10]; HT +1

146 poillts
[-IOJ; ox +3 [30J; HT +1

PnRnHumnn nno
BIOROID TEmPlnTES

~arahumans arc products of species gengineering.
and IOcorpomte nonhuman DNA sequences. 1lle dollar
cost is what parents would pay to create a parahuman
embryo: the process is similar to thai for a genelic
upgrade.

Bioroids are living beings created fully fomled
through biogenesis.

Felicia
Attribute MOl/ijierso' ST -I

110].
Adl'(lIIwges: Acute Hearing +3 [6]; Acute Taste :llld

Smell +2 [4]: Altr:lclive [51; Bioroid Body [0]; Cat­
fall 110]: C1:lwS [15]: Combat Renexes fl5]: Dis­
easc·Resi~tant [51: Double·Jointed [51; Extra
Fatigue +1 131: Fur 14J: Hypcr-Renexes and
Hyper-Strength (Nuisance effect: suffers
from Gluttony. Impulsiveness. :lnd Lecher-
ousncs~ :lfter usc until fatigue is regained.
430%) 1321: Night Vision [10]: Perfect
Balance [15): Sharp Teeth [5].

Disadmlltages: Extr.l Sleep (I hour) 1-3]: Overconfi·
dence /-10]: Reduced Hit Points -I f-5].

Fealllres: Transgenic features (human-feline facial fea4
tures. with human hair and a cat's fur. claws. and
tail).

Dale: 2076. Cost: S220.000.
This lransgenic combat bioroid resembles a lithe

anthropomorphic cat-person. Created by Biotech
Euphrates for the ccccnlric Sultan of Brunei. and three·

lime Kyoto Cup winners. their successful thwarting of
a coup allempt by the Sultan's less eccentric sister

Aqllamorplt
Alm'bule Modifiers: ST +1

(10).
Adl·atJ/oges: Amphibious 110]: Disease-Resistant [5]:

Oxygen Storage 1141: Pressure Support [5]: Temper­
ature Tolerance I [I].

Feotures: Smooth gray. mottled. or black skin: webbed
fingers and toes.

Dale: 2075. Cost: 115.000.
GcnTcch Pacifica's Aquamorph is one of the

more visible econiche parahumans. Aquamorphs
store oxygen in the myoglobin of their muscles.
much like cetaceans. Thousands live on Earth.
many near the Elandra sea habitat.

Sell Shepherd: This GenTech bioroid is skin-

........I,-~ nier and more streamlined. Add Bioroid Body (0].
. Combat Renexes [151. Enhanced Move (Swim­

mmg) In [51. Sharp Teeth (5J. Skinny [-5]. and Worka4
holic [451. 80 /JOillu ( 155.000: 2080).

Ish/ar Upgrade 25 paillts
Attribute Modifien.": ST -1 [-10); OX +1 [IOj: HT +1

(10).
Admlltages: Alcohol Tolerance [5]; BeauliFuVHandsome

[151: Disease-Resistant 15); Voice [10].
Disad)'olltoges: Overconfidence HO]: and eilher Jeal­

ousy [·10]. Self-Centered [-10]. or Solipsist [-10].
Fea/ures: Taboo TrailS (Genetic DefeclS. Unallractive­

ness).
Dale: 2064. Cost: 50.000.

General-purpose upgrades such as lhe Alpha are
common. but more specific packages are designed for

parents who want particular types of offspring. TIle
Ishtar gene sequence is one example. created to pro­
duce children optimized for professions such as
dancer. gymnast. pop star. or model. Biotech
Euphrales eugcneers selected a light. elfin build and
a facial bone SlnlClure to produce distinctive but
auraclive looks. An extrn feature was an augmented
liver. In a conlrovcrsial move. Biotech Euphrales
modified the Ishtar neurochemistry wilh gene
sequences lhought to enhance ego and com4

petiliveness. Some believe that they went
a bit too far ... 1bere are 150.000 Ishtars
alive.

Sit/llri: A second-generation (shlar.
Add Longevity IS] and reduce disadvan­
tages to Overconfidence HOl and Proud [-

IJ. 39/JOillls (2079: 64.(00).

Metalloia-Series Upgrade 36 poillts
AllribltleModijiers: IQ+1 [101: HT+! flOl
Adl'lllltage.f: Disease-Resistant [51; L.."l.nguage Talent +1

[2]; Longevity [5]: Versatile [51.
IJisadl'lllllllges: Imagill:ltive [-II.
Features Taboo Tmits (Genetic Defects. Unaltmctive4

ness).
Dale: 2065. CO!)'I: $61.000.

Genclic:llly enhanced intelligencc remains conlrO­
versi:~l. due \0 the subtlety of gengineering required and
the difficulty of measuring results. Radical allempts a\
redesigning lhe brain often result in insanilY. More mod­
esl successes ha"e been achieved: GenTcch Pacifica's
Melanoia made careful use of gene sequences known to
correlate with enhanced memory and concenlrntion. and
"Met~" now consistently score 10-20 points higher than
baseline humans on the ASIT. The upgrade is increasing­
ly popular. with 1.3 million alive today.

Otlter Gel/etic Upgrades
1llcre are hundreds of other upgrade series. 1lle

GURPS Bio·Tech Helot (p. BI~1. since 2080) and
Orion (p. BI045. since 2063) are examples.



53 poillts
1-10): DX +1 110): HT +2

resulted in other armed forces ordering
them. Today. many Felicias serve in military

and security units (primarily in counterterrorist forces).
or as bodyguards and bodyguard-eourtesans. The Felicia
has one uninrended glitch: arrcr an emergcncy-overdrive
response. glandular imbalances sometimes result in mood
swings and heightened appetites. This example is the last
preban model. the AS-3J (later licensed as the C-33
Lynx).

Felicia 1/: 'The "postban" version. Most work as
aerospace pilots. athletes. aerobics instructors. dancers.
personal pilots. chauffeurs. etc. Delete Hyper-Reflexes
and Hyper-5trength. 114 poims (2082: $188,l))0).

Tellllill 24 poillts
IAttn"bllte Modifiers: ST -2(-151.
IAdmlttages: Attractive [5]: Disease-Resista~lt [~): Free

Fall +3(4]: Longevity (5): 0 Degeneration In Zero­
G [3]: Prehensile Toes [71: Radiation Tolerance 5
[10): 3D Spalial Sense 110).

Disadmlltages: Reduced Hit Points -I l-5): Skinny [-5].
Features: Home gravity of 0 G. Increase height by up to

I' over the noml for the lowen..--d ST. but weight is
75% of normal. Taboo Trait (Genetic Defects).

Dale: 2058. Cosl: $74.1)0.
Duncanite gengineering optimized the Tennin

metabolism for life in zero-G and microgravity
environments without bone and muscle wasting.
Now Tennin make up a majority of the Duncanite
population. This template is for second-generation
Tennin. after AV:ll:lr Klusterkorp removed bugs in
the first gener:ltion and began trading their
research data with other companies for quality-of­
life gene sequences. TIley tend to be tall and thin.
with good looks and unusually long toes usable as
grasping lingers. There nre about 160,000 Tenn~n.

Avatar licenses the genes: many non-Duncamte
spacers pick it for their children.

\VII T.Wlo: Gengineered by the Wimmin's
Pantropic Collective of Margaret Station. these
parahumans are a fusion of Tenllill and Metanoia.
As Tennin. but add IQ +1 [10]. Versatile [5J, Imag­
inative [-IJ. Altered Sex Ratio (Female-only
births) [OJ. Parthenogenesis (Can voluntarily
become pregnant with a clone of herself) [OJ. and
Sexual Orientation (Lesbian) [OJ, 38 poims (2084;
593.000).

ZR-5: These Xiao Chu space-operations
bioroids have light-gray skin. blue hair. and small
suckers (derived from tree-frog genetics) on their
lingers and loeS. Delete LongevilY and No Degen­
eration in Zero-G (which is already pan of Bioroid
Body). and add Bioroid Body [0]. Clinging
(Requires low gravity. 0.2 G. -40%) (IS). and
Workaholic [-51. 26 poil/IS (2075: SI02J))0).

Tiallyi
Auribute Modifiers: HT +2 f201.

Adl'olltages: Very BeautifullHandsome (Off-the-shelf I
looks. -50%) 113]: Bioroid Body [OJ: Deep Sleeper
(5]: Extm Fatigue 1 [31: Fit [5]: Immunity to Disease
(10): Less Sleep 2 (6): No Hangover 15]: Sanitized
Metabolism [51: Sensitive [51: Voice (10].

Disad,'alliages: Attentive 1-11: Chummy (-5]: Worka­
holic I-51: Xenophilia [-5).

Featllres: Taboo Tr.lit (Mental Instability),
Date: 2072. Cost: $145.000.

The ZR-7 lianyi is a popular "social inlerface"
bioroid biofoctured by Xiao Chu. often employed in jobs
such as butler. front-desk secretary. flight attendant.
hostlhostess. etc. Since the 2080s. the Martian Triads and
other syndicates have sold illegal knockoffs of the lianyi
as pleasure bioroids - lianyi look like fashion models.

InclIblls: A pleasure bioroid based on a discontinued
BiOlech Euphrates design. Polykeratin tissue and hor­
monal nanofactories let the Incubus switch its apparent
and functional gender. or be both at once. It boosts excep­
tional voluntary control of certain muscles and responses
to heighten its partners expericnce. As lianyi. but add
OX +1 110). Breath-Holding I (2). Double-Jointed (5).
Erotic Art +3 [81. Hennaphromorph [2]. and lecherous­
ness 1-15]. 83 points (2084: S155.000).

YOl/shellg
Attribute Modifiers: ST -I

120J.
Admlltoges: Disease-Resislant [5); Extra Fatiguc +3 {9]:

Longevity [51: Mars·Adapted 114].
Fealllre~': Altered Sex Ratio (2: I fcmale-male births):

Increased Fecundity (75% of births are twins): Sexu­
al Orientation (Heterosexual): Taboo Traits (Gcnetic
Defects. Mental Inslability. Unattractive). Home
gmvity of 0.38 G.

Dille: 2068. Cost: $100,000.
Xiao Chu creuted this pantropic parahuman design

for Mars settlement. They're similar to an Alpha-series
upgmde. but havc modilied lungs and biochemistry for
surviving on the SUrf:1CC with minimal protection. as
well as radical homlOnat and repnxluctivc cell gen­
emods. The latter reflcct Rust China's desire to
increase its population. but have also led to accusations
thilt Xiao Chu is "tuming humans into bioroids." Rust
China offers economic subsidies to colonists who choose
to have Yousheng children.

Viking: Since 2080. Colonial Genetics has offered a
licensed vcrsion: as Youshcng but drop all features save
Taboo Trait (Genetic Defects).

ZR·3: An early Xiao Chu Mars-opemtion bioruid,
used both as workers and soldiers. As VLking. but delete
Longevity and add Bioroid Body [01. Less Sleep 2 (6J.

Attentive HI. Workaholic [-5). 48 poims (2070:
120.000).



40 poil/ts
ox +3 [30J: IQ -2

Zil/sl/dra 75 poil/ts
Allribule Modifien': ox +1 110]: 1Q +1 liD]: HT +1

[ IOJ.
Admlltoges: Allracti"c 15J: Early Maturation t [5]:

Extended Lifespan I 15J: Immunity to Disease [10]:
Less Sleep 1 13). Longevity [5J: Rapid Healing (51:
Reproductive Control [2): Sanitized Metabolism (5].

Features: 0 Appendix: Taboo TrailS (Genetic Defects.
Menial Instability).

Dale: 2073. Cost: SJ50.()(X).
This Biotech Euphr.HCS "ideal" parnhuman is

Idesign~ for high intelligence and lengthened lifespan.
The ZlUsudra looks fully human. hs many transgenic

genemods include a
redesigned hean. ancries.
spleen. and gastrointestinal
lr3C1. plus alterations (0 eel·
luIar repair systems to aid
longevity. Currently. I J mil·
lion exist. There are many
licensed or reverse-engi­
neered variations.

Nyx: Genehackers Inc.
reverse-engineered the
Ziusudra and made radical
modifications (0 sleep-regu-

lating structures in the bmin. but seem 10 have compro­
mised some of the parent design's auribUles. Remove HT
+ I. Longevity. and Taboo Trait (Mental Instability). but
add Reduced Sleep [10]. 70,JOill1s (2084: SI45J)00).

Other Bioroids al/d Parahllmal/s
There are dozens of other par-mumnn and bioroid

'types. Versions of the following from GURPS BiD·Tech
exist in this setting: Cam.lzotz (p. BI047. after 2082).
Chronos (p. BI048. 2075). Eros (p. BI037. 2082). Pan­

I dora (p. BI051. after 2074). Spartan (p. B1052. 2084).
and Void Dancer (p. B1056. after 2096),

Bioroid COI/I'er!>'iolls: A human or genctic upgrade
can be manufactured as a bioroid. Add Bioroid Body 101
and increase cost by $25.000.

UPLIfTED nmmnlS
Many animals have been uplifted. induding apes.

cats. dolphins. and raccoons, 1\vo examples are shown
below.

Astroplls
Anribllte Modifiers: ST -4 (·30]:

[-15J: HT +2120).
Adl'olltages: Alertness +3 liS): Chameleon 2(14]: Con­

striclionAnack (IS): DR I (3]: Extr.lArms (6) (60):
E:<tra Aexibility (10): Right (Space acceleration. 0.1
G. + 15%: Costs 4 fatiguc!minute. -20%:
Requires low gravity. 0 G.•50%) (18): Gills

1101: Injury Tolerance (No Neck) (5]: Peripheral
Vision [151: Sanitized Mctabolism [5]: Sharp Teeth
15]: Smoke (Ink: Only in water or zero-G. -30%)
[ II].

Disadmlltages: Bad Grip (-IOJ: Bad Sight 1-10): Cold·
Blooded (-5]: Color Blindness [-10): Edgy 1-5];
Hidebound I-51: Incurious (-5]: Innumerate 1-5):
Invertebrate 1-20): Mute (Mitigated by compUler
interpreter. -60%) (·10]: Reduced Hit Points -61·30]:
Short Lifespan 2 (·20]: Social Stigma (Valuable
Property) 1·10]: Stress Atavism (Mild. uncommon)
[-6).

Date: 2085. Cost: S90JXX>.
The Octopus as/roo or "vacsucker:' is a licensed Exo­

genesis upgradc of the GenTech Pacifica Octosap worker
(p. BIOIO-l). They have been funher surgically enhanced
with cybernctic implants. brain-tissue grafts. and
nootropic treatments, They are capablc of breathing air or
water and of propelling themselves through an atmos­
phere within microgravity Sl:Itions by sucking in and then
expelling air. A variant has been marketed as an exotic
pleasure model. but has seen few sales.

K·IOA Postcal/il/e -I poil/t
Allribule Modifiers: DX +3 (301: IQ -3 1-20]: HT +2

[201·
Adl'amages: Alenness +7 (351: Combat Rencxes [15]:

Discriminatory Smell (Works as Empathy within 2
hexes. +50%) [23]: Early Maturation I [5]:
Enhanced Move (Running) I lID]: Extra Legs (4
legs) [5J: Fur [41: Sh'"l' Teeth [5J: Ultr.lhearing [5J.

DisatlI'UII/ages: Chummy I-51: Color Blindness [-IOJ:
Horizontal 1-101: Innumerate [·5J; No Fine Manipu­
lators [·301: Proud [-I]: Responsive [-I]: Semi­
Litcr.lcy I-51: Sense of Duty (Master) [-5J: Short
Arms [-101: Short Lifespan 2 [-20]: Sleepy (50% of
time) HO]: Soci:!1 Stigma (Valuable Prope11Y) [-101:
Stress Atavism (Mild. uncommon) [-6]; Stuttering
1-1 OJ.

Dllte: 2033. CO!>'I: $24.500,
Callis tlomesriclls sapiens :Hoe semi-sapient

domestic:ltcd dogs. TIley resemble large dogs or
wolves. but their skulls are somewhat larger.
with a higher cranium. Their voice boxes are
modified to allow them lO speak. Various companies
breed K-IOs. but the first examples came from Biotech
Euphrates.

Other Uplifted AI/imals
Uplifted animals from GURPS Bio·Tech that exist in

this selling include the Jagrilla Hound (p. BI0102), c0­

Coon (p. BI0103). Ne<>-Hon;e (p. BI0103). OcIOSOp
(p. BIOllM). Space Cal (p. BIOIlM). and War Dop
(p. BIOI(;l).

A"illllll Bioroids: Add Bioroid Body (10] and
25.(0).



InfomORPH
CHARACTERS

Skil/: Computer Operation at 1Q+3 (6].
Features: Complexity 4 program: Digital Mind
(p. 134): Taboo Traits (MenIal Instability. Self·
Awareness).

Dale: 2015. Cost: $250.

More Complex NOl/sapiel/t AIs
NAJ Poi'lls IQ Modifier Date

I AJ-5 -20 poinlS IQ -I HO] 2022
NAl·6 -IOpoinlS 2032
NAI-7 0 po;nts IQ +1 [lOj 2Q.l9
NAJ-8 10 points IQ +2 [201 2067
NAI-9 20 poin~ IQ +3 [30] 2079
NAI-IO 35 poin~ IQ +4 [45] 2090

These programs can learn. but lack self-awareness
and initiative. They are more suitable as NPC allies than
as Pes. A basic NAI is a Complexity -I program. also
called an AI-4. More complex (but still nonsapient)
NAls exist. Their ach'antages and disadvantages are iden­
tical. but other statistics differ.

40 pail/Is

Complexity
5
6
7
8
9

10

Cost
$500

$ J.OOO
$2.000
S4.000
$8.000

$16.000

Low-Sapiel/t AI (LAI)
Attribute Modifiers: IQ -I [-I OJ.
Admlltages: Composed 151: Doesn't Sleep [20]: Eidctic

Memory I (No skill bonus. -70%) (9]: Enhanced
Time Sense (-15]: Extra Life (Digital backup. -50%)
(13): Lightning Calculator (5]: Mathematical Ability
(10): Strong Will +3 (Only for Visualization. -50%)
[6): Unaging (lQ only. -75%) (-II: Visualization [10].

Disadl'Utltages: Auentive [-I): Broad-Minded [-I): Dead
Broke (-25]: Hidcbound [-5J: Honcsty [-10): Low
Empathy [-15J: Reprogr.unmable Duty [-251: Staid
[-I ).

Skill: Computer Operation at 1Q+3 [61-
Features: Complexity 6 program: Digital Mind: Taboo

Trait (Mental Inst.ability).
Date: 2035. Cost: 5,000.

Low-sapient Als possess enhanced world-mod­
eling capabilities that enable them to calculate the
likely result of actions - in other words. 10 think
before they act. They are constantly running simula­
tions that ;malyze options and ,\Void problems. ralher

than Icarning by trial and error: if they takc Ihe time.
they can even run multiple simulations (simulated by
their Visualization ability). They still have trouble with
genuine creative thought and emotions, however.

The standard LAI is a Complexity 6 progmm. also
called an LAI-6. More complex (but still low-sapient) AI
programs Me available. Their advantages and disadvan­

tages are identical. but other statistics differ as
follows:

DIGlTnl minD TEmPlnTES
A]s :llld mind emulations arc r.lted for program Com­

plexity. from 4 (least complex) to 10 (most sophisticated).
A digital mind must re hosted on a cyrershell or bioshell
featuring a computer with equal or greater Complexity.

"Uke lIIosl kills. I glle.\'!>' my first lime
WlIS Wilh my imerface. I'd I/llmed Sa"jay
after ,he III Viti star. alld he had a really hOi
(/I'afar shell ,Iwi Rose had helped me code.
A few momlls later. Rose scored some 1101­
WlIn!' for her OWII compilnioll. alld she
helped me mod millt! as well. After that.
Stl1ljay ami I (lid a lor of experimi!1lting
before I gal the "en'l! to WI;k allY guys. EI't!1I
lifter I was going wilh AII/Qnio lIlId then
Pal/I. /'(1 !J'ulI,/thinking how Jpreferred S(II/­
jay: he lI'as there just for me. all tilt' rime.
lllld he kllew exactly wlull I needed."

- Gabrielle R(1I'emw)(xJ, Why My Cal Ate My Parellts

An infomorph is an entity whose conscious­
ness resides in a computer brain and whose

personality and memories are in the fonn of
software and data. It has two elemenls:
a digital mind consisting of eithcr
an Al template (pp. 119-120) or a mind­

clllulmion tcmplate (p. 120), and a body
made with either a cyrershell tcmplate (pp.

121-125) or a bioshelltemplate (p. 126).
lnfomorph characters may have advantages. disad­

vantages. and skills in addition to those in their templates.
Ijust like Olher characters. However. they are often strictly
limited in what they can take as a result of taboo trailS.

INOl/sapiel/1 AI (NAI) -25 pail/IS
IAttribute Modifiers: IQ -2 [.15].
IAdl'alltages: Doesn't Sleep [20]: Eidetic

Memory I (No skill bonus. -70%) WI:
Enhanced lime Sense (45]: Extra Life
(Digital backup, -50%) 113]: Lightning
Calculator [5]: Mathematical Ability [101:
Single-Minded [5]: Unaging (IQ only. -75%) (41:
Unfazeable [15].

Disadl'amages: Clueless (-10): Dead Broke (-25):
Hidebound [~5): Low Empathy (-151: Reprogram­
mabie Duty [-251: Slave Mentality (-40): Staid
[-I]: Status --I [-20]: Undiscriminating [-I].



Complexity
8
9

10

Cost
$100.000
$200.000
S4OO.ooo

17 poil//s
backup. -50%) [13J;

Date
2072
2087
2095

IQ+I [IOj
IQ +2 [20]

Fragmel/t Mil/d Emlliatioll 7 poil/ts
A nawed ghost resulting from a p<Ulially suc­

cessful uploading. usually from a corpse or cryon­
ics patient. Use !.he ghost Icmplate plus Amnesia
(Punial) [-10[.

Shadow Mil/d Emlliatioll Varies
A shadow is a less-than-perfect emulation of a

human mind palched into either an LAlor an SAl.
Use an LAlor SAl template (with or without
options). but delete Taboo Trait (Mentallnstabilily)
and 3dd Amnesi3 (Partial: Shallow memories,
-70%) 1-31 and Delusion ('"I have fuJI memory")
I-51. The shadow's basic outline of memories is
accurate. but many details are manufactured or
simply not there: it's like the difference between 3
good biography and a person's actual experience.
The shadow is programmed not to notice this. but
careful qucstioning in conjunction with a Psycholo­
gy skill roll may reveal it.

Featllres: Complexity 7 program; Digital
Mind: Taboo Tmit (Mentallnstability).

Date: 2066. Cost: $50.000.
These self-aware software entities have

intellects equaling or surpassing those of
humans. They possess the ability to reason
creatively. coupled with the speed of a com­
puter. The standard SAl is a Complexity 7
program. also called an SAI-7.

More complex SAl programs are avail­
able. Their advantages and disadvantages are

identical. but other statistics differ as follows:

COIn/J!exity
7
8
9

10

More Complex Sapiellt AIs
SAl PoiJJfs!Q Modifier
SAl-8 75 points
SAI-9 85 points
SAI-IO 95 points

65 poillts

Cost
$10.000
$20.000
$40.000
$80.000

TEmPlnTE LEnSES
fOR DIGITnl EnTITIES

Sapiellt Al (SAl)

I
Aflributr Modifiers: IQ -I 1-101.
Adl'O"tagrs: Cool fll: Doesn't Sleep (20):

Enhanced lime Sense 145]: Eidetic
Memory I (No skill bonus. ·70%) [9J;
Extra Life (Digital backup. ·50%)
1131; Lightning Calculator [5]: Math­
ematical Ability (10); Memetics +2
[6J; Strong Will +3 (Only for Visual­
ization.•5Qil,) 16J; Unaging (IQ only.
-75%) 14]; Visualization [10].

Disadl'O"'agrs: Dead Broke [-25J: Honesty
[-10]: Reprogrammable Duty [-25J.

Skill: Computer Operation at 1Q+3 [6].

More Complex Low-Sapiellt AIs
LA/ Poillts IQ Modifier J)lIte

LAI-7 50 points 20.54
LAI-8 60 points IQ +1 [10] 2067
LAI·9 70 points IQ +2 f201 2083
LAI-IO 80 points IQ +3 [30] 2093

Citizen: An SAl living in a society where it has cilizenship
(see PlIll-SlIpiem Rig/lis Table, p. 127) may have this. Remove
Dead Broke from the template and modify Reprogrammable
Duty [-25] to Reprograll1l1lablc Duty (No master, -60%) [-10).
Increase cost by 40 points.

Emergent /lIIelligem:e: An LAlor SAl that evolved on its
own out of less sophisticatcd programs. Remove Dead Broke.
Honesty. and Reprograllll1lable Duty. Increase cost by 60 lXlintS.

Gestalt /Iltel/igence: An Al composed of multiple coopem­
tive entities. This can be combined with other options. See Mind­
share. p. 130.

Gyps)': An AI that has no one computer as its home. but
instead exists entirely in the Web, distributed through multiple
systems. Gypsy infomorphs will be covered in Trans/milia"
Space: Fifth H/'l'I'e.

Orphall: An LAlor SAl given broad inslructions by a now­
absent master, thus granting it de facIO freedom. Same as Citizen,
but when not living in a society that gmnts it citizenship. it will
usualJy have a Secret.

Roglle: An LAlor SAl whose restrictive programming was
subvened. Delete Honesty. Increase COSt by 10 points. This may
be combined with Citizen or Orphan.

Gilost Milld Emlliatioll
Adl'O"tages: Extra Life (Digital

Unaging (IQ only. -75%) 14J.

~.!::;;;;:;:;:::;:==========::=~~~ Featllres: Complexity 7 program; Digital Mind.
~ Date: 2076. Cost: $50.000.

Destructive uploading creates a perfect digital
copy of a living mind. After the emulation has
becomc conscious. it will begin to diverge from the
original. If multiple ghosts are conscious. then
those in excess of the first are known as xoxes. and
are illcgal: sec Pall-SlIpiem Rig/lis Table, p. 127.



If a character is simulated as a shadow. then he is effectively a
ow·sapient or sapien! AI. but one who has the IQ (modified by the
AJ's template), mental disadvantages. and quirks of the original. and
who thinks in a similar fashion. He keepl> all advantages that are
mainly mental in character (such as Intuition and Strong \Vill). along
with some skills (divide points in physical skills by 4 and those in
mental skills by 2, buy the highest full skill level that those points
can afford, and then drop all points in excess of thai).

nEW SHnoows

CV8ERSHELL TEmPLnTES
Cybershells consist of a computer brain and periph­

erals (at minimum. sensors and communication systems).
There are thousands ofdifferent cybcrshells. A few exam­
ples are described below. Some arc suitable for Pes or
Allies. while Olhers are simply representative of cyber·
shells rnal people are likely to encounter in 2100. Dates
are for the example model; lhcre may be older designs.
Cybershell templates must be combined with a digital
mind template.

COII/pilters: All cybershells include an integral com­
puter (see COII/purers. p. 141). A range of three Complex­
ity values (e.g.. 6-8) is listed for each. since Complexity
can increase or decrease if a computer has the Genius or
Cheap oplion. Design the computer using the rules in
Chapter 5. except that the Primed and Compact options
may only be taken if allowed by the template.

Blish Robot 400 poillts
Attribute Modifiers: ST -21-15]; HT +1 [10].
Ad~'alltages: Absolute Direction (Uses GPS, -20%) [4J;

Ambidexterity [10]; DR 10 1301: Extra AmlS (I)
[101; Extra Aexibility [10]; RighI (Space accelerJ­
tion. 0.1 G. +15%: One use. -40%: Reduced dUrJ­
tion. 5 minutes. -5%: Requires low gravity. 0.1 G.
-45%) [10]; Injury Tolerance (No Brain) [5];
Machine Body [37]: Manua.l Dexterity +10 130];
Micromanipulators 2 [30]; Microscopic Vision Level
20 (Touch only, -20%) 164]: PD I (25): Penetrating
Vision I (Blocked by any material with DR 1+.
-30%: Touch only. -20%) (5]; Radar Sense (l5-hex
range) (65]; Radio Speech (Laser and radio. +40%)

(35J: Sensitive Touch rIOJ; Vacuum Support (40].
Disadl'alltages: Mistaken Idemity (-5): Social Stigma

(Valuable Propeny) [-10).
Features: Complexity 7-9 microframe computer.
Dute: 2097. Cost: 160.000 +computer.

One of the few bush robots (sec p. 73) to see com­
mercial sales is the Exogenesis Bushmaster. It is a stick­
frame bush robot with three m:mipulator anns
equipped with multi-br:mching. uhra-dexterous

fractal manipulators. Its anus double as
legs: thrusters moumed beneath its body
provide zero-G maneuverability. Its
computer brain is distributed through its
body rather than centralized in anyone
place. Only 326 Bushmasters were made
before Exogenesis was sold. but Nano­
dynamics will likely resume production.
A few dozen were acquired by the Eu",
pean Space Control Agency and presenl­
Iy serve aboard E.U. spacecraft. Several
Bushmasters hosting SAIs and ghosts
are among the orphaned Exogenesis
cybershells resisting the Nanodynamics

takeover. 80 lbs.. 5' tall.

B/lzzbot 18 poillts
Attribute Modifiers: ST -8 [-701: HT +1 [IOl
Adl'ltlltages: Absolute Direction (Uses GPS. -20%) [41;

DR 2 l6j: Filter Lungs IS): f-light [40]: Infravision
[15]; Machine Body 1371: PD 2(50]; Radio Speech
(Radio and laser. +40%) [35J; Telescopic Vision
I (6].

Disodl'a"tages: Dependency (Ma.intenance; com­
mon. monthly) l-5J: Inconvenienl Size (Tiny)
(-15]; Limited Endurance (I hour) (-25]; Mistaken
Idenlity [-5]: No Sense of Smcllffaste (-5); One Fine
Manipulator (-IS]: Reduced Hit Points -8 [-40];
Social Stigma (Valuable Propeny) {-IOJ.

Features: Complexity 4~6 liny computer.
Date: 2075. Cost: $320 +computer.

Small aerial cybershclls are used on Earth. Mars. and
Titan for everything from aerial surveys to photojournal­
ism to package delivery. Israel Robotics' IRI-4 Malachi is
typical: a miniature helicopter with two shrouded coum-

er-rotating rotors. a cluster of simple sensors. and one
manipulator ann. 5 lbs.. I' tall.



Cryobot 485 points
Attn'bule Modifiers: ST +3 [30]: HT +3 [30].
Adl'OlItages: Amphibious [10]: DR 30 [90]: Enhanced

Move (Swimming) I 1101: Extra Anns (I) [10]:
EXira Flexibility (10): Extra Hit Points +3 [15]:
Machine Body [37]: Micromanipulators I [15):
Move Through Ice (Tunnellert behind. +40%: Takes

e:ma time. 128 limes as long. -70%) [7]: Micro­
scopic Vision 10 (40]: PO 4 (100): Radiation Tol­
erance J.(XX) (4IJ: Radio Speech (Laser. .wo%;

o radio. -40%) (25J: Sonar Vision (Replaces nor-
mal vision) (OJ: Vacuum Support [40].

Disadl'Qlltages: Dependency (Maintenance: common.
monthly) (-5]: Mistaken Identity (-5]: 0 Sense of
SmelVfasle (-5]: Social Stigma (Valuable Propeny)
[-10].

Features: Complexity 6-8 microframe compUler.
Dale: 2073. Cost: S250.OCXJ + compluer.

Cryobots are built for ice-penetrating amphibious
operations. and have been used beneath Antarctica.
Europa. and Callisto. Vosper-Babbagc's Vostok is a Iypi­
cal cryobot. usually used for research and engineering.
bul it can carry hand-held weapons. It is a 2'-wide hemi­
sphere housing a radiothermal generator and hydrojct
propulsion unit Behind the hemisphere is a cylindrical
posl I' wide and 3' high. atop which is a spherical brain­
sensor housing. Halfway up the post are three folded
manipulalors thai can act as anus or legs. The Vostok is
designed (Q melt its way through ice. then explore under·
water. It can walk tripod-fashion on its limbs. or balance
on two of them and use the last as an ann. 400 Ibs.. 5' tall.

Cyberdoc 400 points

I
Affribllte Modijien': ST +3[301: HT +2 [20].
Adl'allftlges: Ambidexterity II0J: Doesn't Breathe

(Affects others. +40%: Nuisance effect: c:mnOI move
while patient hooked up. -50%: Takes extra lime, 2
seconds. ·10%: Touch only. -20%) [12'1: DR 5 [15J;
Discriminatory Taste [IOJ: Drug Factory (3 drugs)
[40]: Extra Anus (3) 130J: Extra Hjt Points +2 [10]:
Machine Body 1371: Manual Dexterity +2 16]:
Micromanipulators I [I 5J: Microscopic Vision 10
[4OJ: PO I 1251: Radio Speech (Infrared and radio.
+20%) [30]: Sanitized Metabolism 15]: Sensith'e
Touch 1101: Sharp Claws {25]: Sonar Vision (Touch
only. ·20%) (20): Vacuum Support [40].

Disadl'Qmages: Dependency (Maintenance. common;
monthly) [-S]: Inconvenient Size (Large) {-IO]: Mis·
taken Idenlity [-5J: Social Stigma (Valuable Proper­
ly)[_IO).

Feafur~s: Complexity &.8 microframe compuler.
Daf~: 2070. Cost: $160.000 + computer.

System Technologies' Hippocrates is a typical high­
end medical cybcrshcll. It looks a bit like a mechanical
slarfish. Its limbs are SlUdded wilh pressure. sonic.

and microvisual sensors. Three of its "legs" do dou-
ble duty as anns, and these are tipp.."d with claws that

are able to pcrfOnll ordinary operations or microsurgery.
or inject drugs. II can manufacture its own drugs. In
extreme cases. it can even enfold a patient. placing him
into life suppon or filtering his blood. 150 Ibs.. 5' wide.

Cyberdol/ 170 points
Auribllf#! Modijiers: ST +4 145J: HT +2 120].
Adl'amages: Absolute Direction (Uses GPS. ·20%) [.t):

BeautifuVHandsome (Off-the-shelf looks.•50%) f8l:
Doesn't Breathe [20]: DR 2 [6]: Extra Hit Points +3
[15): Machine Body 137J: Radio Speech (Infrared
and rndio. +20%) [30]: Sanitized Metabolism [5J.

Disadl'OtJfages: Mistaken Identity {-5]: Social Stigma
(Valuable Property) r-IOJ: Unnatural FealUre (No
pulse. elc.) 1·5J.

Fe.atllTes: Complexity 5-7 small computer or Complexi­
ty &.8 compacl microframe.

/Jafe: 2080. Cost: S 14S.000 + computer.
Cyberdolls are androids designed to look like people.

The Clockwork Souls AndroidlGynoid range are Iypical:
beautiful. anatomically COffi."'CI. and fully functional.
Their lack of a pulse and inabililY 10 sweat breathe. tan.
bleed. or bruise can reveal their true nature. as will any
medical or X·ray scan.

Clockwork SOl/Is Custom: A cyberdoll custom­
designed by an artist. Delete Mistaken Identity and OlT­
Ihc·shelf looks. /82 poims (SI60.000).

/Ilft/lrtllioll Am/roid: Deep Indigo is a secret comb<lt
model developed by Nanodynamics for the CIA and SIA.
It resembles a nomml A·5/G-5 cyberdoll. but increase to
ST +5[60]. DR 10 [30J. and Extra Hit Points +8 [401. and
:ldd OX +2 [201. Alcrtncss +3[IS]. Aesh Pockets (112 lb.)
Ill. Increased Speed +2 rSOI. Perfect Balance [151. and
Polarized Eyes [5]. 3-10 poims (2090: $578.000).

Microfrome/Moi/·frome/Mocrofrome
-44/-9/4 points

Attribute Modijiers: ST -: HT +2 [201-
Adl'a"tllge~': Doesn't Bre:lthc [201: DR 5 (Sessile. -75%)

l4J: M:lchillc Body 137]: R:ldio Speech (Infrared and
radio. +20%) [30]. If macroframe: Extra Hit Points
+18 (Sessile. -75%) [23J.

Disadl'llllfages: Mistaken Identity l·5]: No Manipulators
I-SOl: No Sense of SmellfTastc [·5]: Sessile I-SO):
Social Stigma (Valuable Property) [-10). If
Microfmme: Inconvenient Size (Small) (-IS]:
Reduced Hil Points -4 [-20]. If Macrofmllle: Incon­
venient Size (Large) [-I OJ,

Dafe: Any. COSf: Per computer (p. 142).
Featllres: Complexity &.8 microframe. ComplexilY 7·9

mainframe. or Complexity 8-10 macroframe
compuler.



This cybershell is a slatic computer: a
microfmme (4~ points). mainfmme (-9 points). or
macrofmme (4 points): see p. 142. It has external sensors
and communication systems. but cannot directly manipu­
late objects or mo"e under its own power. although it can
surf the Web. Weight is IO. 100. or IJXX> Ibs.

If an infomorph's computer is in a spacecraft oramer
large "chicle. it does not count as a cybershell: only
count the actual computer (which can be remo"ed). If
the infomorph owns its own cmfi. then purchase it

with starting money. Most spacecraft have a main and
backup computer: the second can be bought as an Ally.

an Extm Life. or another PC. depending on whether it is
online.

Mobile Helmel 252 poil/lS
Allriblile Modifiers: ST -8 (-70]; HT +2 f20).
Adl'aIJlages: Ambidexterity [IOj; DR 25 (Usable by

wearer. head only. +15%) (87): Extm Legs (4 legs:
two arc foot manipulators) [5]; Right (Space accel­
emtion. 0.1 G. + 15%; One usc. -40%; Reduced dura­
tion. 5 minutes. -5%: Rl'(luires low gm"ity. 0.1 G.
-45%) [10]; Machine Body (371: PD 3 (Usable by
wearer. head only. +15%) 187]; Polarized Eyes
(Us:lblc by wearer. +20%) [61; Radio Speech
(Infrared ;md radio. +20%; Usable by wearer. +20%)
[35]; Radiation Tolerance 5 1101: Spectrum Vision
(Usable by wearer. +20%) [48): Vacuum Suppon
(Us.'lble by wearer if worn with vace-suit body. +5%)
(42(.

Disad\,{IfIlages: Dependency (Maintenance: conunon.
monthly) 1-5J: Inconvenient Size (Small) [-IS}: Mis­
taken Identity [-5]: Reduced Hit Points -6 1-30]:
Short Arms (-10]: Social Stigma (Valuable Propeny)
[-10).

Fealllres: Complexity 5-7 small computer.
Dale: 2072. Cosl: $62.000 + computer.

Many spacers wear light vacc suits as fatigues. but
the helmet is awkward to carry and easy to trip over if left
lying about. Stowing it in a suit locker risks not having it
handy when a sudden emergency occurs. To meet this
perceived need. Ten7-,'ln Heavy Industries alTers the

GearHead. It serves as a rigid nanocomposite vacc-
suit helmet. and can clamp itself Onto any standard

space suit or sealed annor neck. It is also a cybershell
with four retractable legs. two ending in manipulalor
hands and two in nitrogen gas jets for zero-G maneuvers.
With appropriate AI. the GearHead can handle mainte­
nance or domestic tasks until it is time to suit up. locating
its owner if they become separated and if necessary
attaching itself should he be incapacitated. 3 100.. I' wide.

Polypede 655 poil/ls
Altn'bille Modifiers: ST +40 (Natuml. -40%) 1111]:

HT +2 (20J.
At/mlltllges: Absolute Direction (Uses GPS, -20%)

[41: Ambidexterity flOI: DR 40 [1201:
Enhanced Move (Running) 112 [51: Enhanced
Move (Running) 2 (Nuisance elTect. while in
hoop fonn it gains No Manipulators and lose...
ExlrJ. Legs. -60%: Takes extra timc. 2 seconds
to become hoop or tum back. -10%) [6]: Extra
Hit Points +38 [1901: Extra Legs (6Icgs) 110]:
Aexibility [15]: Longer Ann (+5 hexes: Nui­
sance effect. as arm it gains One Fine Manipu­
lator and Sessile. and loses Extrn Legs. ·75%:
Takes extra time. 2 seconds to become robot
arm or tum back. -10%) (13]: Machine Booy
(37]: PO 2 (50]: Radiation Tolerance 2 [4]:
Radio Hearing (25): Tunnel (I hex/second:

uisance effecl. while in wonn fonn it gains
One Fine Manipulator and loses Extra Legs
and Enhanced Move. -30%: Takes extra time, 2
seconds to become woml or tum back. -10%)
(30); Vacuum Suppon [40].

Dismlmlliages: Dependcncy (Maintenance: com­
mon, monthly) (-5]; Inconvenient Size (Large)
HO]; Mistaken Identity [-5): No Sense of
Smellrraste [-51: Social Stigma (Valuable
Property) [-101.

Feallires: Complexity 6-8 distributed microframe
computer.

Dale: 2078. Cosl: $430.000 + computer.
Tenzan Heavy Industry's PolH}ede is

typical of multifunctional engineering poly-
bots. It consists of multiple chains of inter­
secting modules. each with its own small
manipulators. sensors. and power supply, Its
default fonn is a 6' -wide "spider" with six legs and
two ann-legs. but by removing and locking mod­
ules. it can reconfigure itself into a 20'-loog bur­
rowing worm. a 20'-long robotic ann (which must
clamp onc end to a larger object such as a vehicle or
spacecmfi). or even a high-speed rolling hoop! It
can also plug other heavy equipmcnt into itself.
allowing its use in many engineering tasks such as

gmding. loading. mining. and heavy-equipment
assembly. 800 Ibs.



RATS 695 poil/ls
IAttribute Modijien;: ST +2 1201; OX +2 (20): HT +2

(201.
IAdmlttages: Absolute Direction [5]: Acute Hearing +3

(6]: Chameleon 4 (Infrared. +50%) 142]: Claws [151:
DR 60 (Electromagnetic. +50%) (270]: Enhanced
Move (Running) 1 110]: Extra Hit Points +3 (15]:
E.'Uta Legs (4 legs) [5]: Faz Sense (lOj: Infravision
[15): M,ch;ne Body (37J: PO 4 (100]: Polroized
Eyes [5]: Radio Sj:XXCh (Laser and radio. +40%)
(35]: Radiation Tolerance 5 lIO]: Silence I (5]:
Spines (Short) [5]: Tunnel (I hex/second: Loose soil
only.•50%) (25): Weaponry (IOmm POW and
15mm mini-missile pod. p. 156. LC 2) [3OJ: Vacuum
Support (40).

Disadm"tages: Dependency (Maintenance: occasional.
weekly) 1-20): Mistaken Identity (-5]: Short Arms
[-10]: Social Stigma (Barbarian) [-15].

FealllTes: Complexity 6-8 microframe compuler.
Dale: 2070. Cost: S483.0CXl +computer.

Robotic Amlorcd Tactical Systems (RATS) are
stealthy ground-combal cybershells intended to supple­
ment or replace human infantry. The Darwin-Sogo Type
100 Yamaneko ("mountain cat"") is typical: an ovoid four­
legged lxxIy. with two shan manipulator arms. retractable
sensor booms. and a pl'OltUding gun tube. The spines
studding its torso detect air vibrntions. while its clawed
legs enable it to burrow through sand or soil easily. 6'
long. 250 lbs.

SI/akebol 295 poil/Is
A/fribute Modifiers: OX +3 (30); HT +2 [20].

Admll,oges: Absolute Direction IS]: Alertness +1 [5]:
DR 12 [361; Enhanced Move (Running) 2 (Nuisance
effect. while in hoop foml it replaces One Fine
Manipulator with No Manipulators, ·35%; Takes
extra time. I second to become hoop or tum back.
-5%;) 112]: Aexibility [15]; Infravision [15];
Machine Body (37]: PO 3 [75]; Radio Speech (Laser
and radio. +40%) (35]; Tunnel (I hex/tum: Loose
soil only. -50%) [25]: Vacuum Support [40].

Disadl'olltages: Dependency (Maintenance: common.
monthly) [-51: lnvertcbrale [·20]; Mistaken Identity
[-51: One Fine Manipulator (-15]: Social Stigma
(Volu,ble Propeny) r-I OJ.

Features: Complexity 5·7 small computer.
Date: 2067. Cost: $87.<XX) + computer.

Various snakebots have been popular since the early
21 St century. 1lle Naga. from Dhanmondi Dataflex of
Bangladesh. is a typical exanlple: a multi-segmented
serpellline cybershell designed for search and res-
cue. maintenance. and scouting. It can easily navi-
gate complex terrain: burrowing through loose
soil: crawling down fissures. ducts. or sewers; and
slithering up scaffolds or trees. The Naga can also
transfoml its entire body into a robot arm by
clamping one end to a heavier object. or become a
hoop for rapid rolling movement. The "head" of
the aga incorporates (wo short tenwcle manipu-
lators and a multifunctional sensor and communi­
cations suite. 7' long. 60 lbs.

Comlxl/ Nago: Increase (0 DR 25 (Laminate.
+33%) 11001. add Chameleon 2 (Lnfrared. +50%)
f211 and Weaponry (POW or police armgun. LC 2)
[251, and change Social Stigma to (Barbarian)
[-15].400 !m;IltJ ($160.000. 80 Ibs.).

UCA V 963 poil/ls
Auribute Modifiers: ST +15 (No fine manipulators.

-40%) [901: HT +2 (20].
Adl'OlIwges: Accelcr::J.tion Tolerance [10]; Chameleon 6

(Infrared. +50%: Radar. +50%) [84]; Doesn't
Breathe (20]; DR 100 (300): Extm Encumbrance 15]:
Extrd Hit Points +13 [65]; Right (Limited use, 2
hours. -30%; Winged. ·25%) [18]: Injury Tolerance
(No Bm;n) (5]: Moch;ne Body (37J: PO 4 [IOOJ:
Radio Speech (Laser and radio. +40%) (35): Radia­
tion Tolerance 10 (14]; Spectrum Vision (40]: Super
Righi 6 (Limited use. 2 hours. -30%) [84]: Telescop­
ic Vision 6(36]: 3D Spatial Sense (10): 36Q.degree
Vision (25]; Weaponry (15mm emag cannon. p. 156.
LC O)(IOOJ.

Disadl'OlItoges: Dependency (High-tech maintenance;
infrequent. weekly) (-40): Inconvenient Size (large)
(-10): Limited Endurance (6 hours) HO]: Mjstaken



Identity [-5J; No Manipulators [-50]: No
Sense of Smell/faste 1-5]; Social Stigma (Bar­

barian) [-151.
Features: Complexity 6-8 microframe computer. Internal

weapons bay (carries 200 Ibs.; anything carried
counts as encumbrance).

Date: 2090. Cost: 893,000 + computer.
Unmanned Combat Air Vehicles (UCAVs) are robot

fighter aircrnfl. Str'ix is a typical example: a hyper-agile
close air suppon fighter from Eurospatiale, built for the
French Armee de r Air and the submarine carriers of the
Marine Nationale, and widely exponed. Strix is a tailless
aircraft, 8' long. with a blended wing-body configuration.
TIle airframe is a reactive smart-matter nanocomposite
cyberframe suessed to 30 Gs. which has an integrated
ECM defense system. TIle airframe can dynamically alter
its shape in flight for increased lift or maneuverability.
Strix's vcctorcd-thrustturbofan has sea-Ievcl supercruise
in excess of 1.100 mph. Weaponry is a 15mm emag can­
non with 400 rounds, plus an internal bay that can house
up to 200 Ibs. of bombs or smart missiles. 800 lbs.

Virtuallllterface Implallt -11 poillts
Attribute Modifiers: ST -; HT +4l45].

IAd\'Qlltages: Absolute Direction (Uses GPS. -20%) [4];
Doesn't Breathe [20J; DR 5 [15]; Machine Body
[37]; Radio Speech (Reduced mnge 2. -10%; Usable
by implantee. +20%) [28]; Secret Communication
(With implantcc only. +0%) (20]; Special Rappon
(One-way only. +0%) IIOJ.

Disadmlltages: Lame (Wearable) [-35]; No Manipula­
tors [-50]: Parasite 1-30): Reduced Hit Points -13
(-65J; Social Sligma (Valuable Propeny) [-IOJ.

Features: Complexity 4-6 liny comp:lct computer or
Complexity 5-7 small compact computer.

Ollte: 2047. Cost: $2.000 + computer.
Many infolllorphs live inside people! This cybershell

is a vinual interface implant (p. 64): a tiny computer brain
and communicator. seated in someone's skull or distrib­
uted through his body. and connected to the host's nerv­
ous system. It sees and hears using its host's senses, and
can communicate both with him and the outside world
(including the Web). Its Special Rappon is its ability to
monitor its host's heallh and mental state. A VI implant
should be either an Ally or a Dependent of its host. or take
its host as an Ally or a Dependent (or both could be PCs).

Puppeteer Imp/olll: If the infomorph can conlrol its
host body on occasion. but does not always do so. then
take the host as a Vessel (p. 132).

Volkspider 71 poillts
Attribute Modifiers: ST ..... [-3OJ: HT +1 [1Oj.
Adl'811tages: Clinging [25): Doesn't Breathe [20); DR 3

(9); Extra Legs (6 legs) (IOJ; Infravision (151;
Machine Body (37); PD I [251: Radio Speech
(Infrared and radio. +20%) [3D}.

Disad.·allttlges: Color Blindness 1-10]: Inconve­
nient Size (Small) [-15]: Mistaken Identity [-5]: No
Scnse of Smell/faste \-5J: Reduced Hit Points -5
[-25]; Shon Anns [-10); Social Stigma (Valuable
Property) [-101.

Feattlres: Complexity 5-7 small computer.
Date: 2070. Cost: $5.000 + computer.

Volksrobots are cheap but reliable cybershells
designed for a wide range of activities, from acling as per­
sonal gofers to repairing and cleaning buildings. 1be Sys­
lem Technologies V·IOO Volkspider is lypical: a
six-legged. two-anned machine with minimal accessories.
Fifth Wave kids often knock togelher machines like this
from kits. teleoperating them around the neighborhood or
loading in their comp3flions. Suction cups lei it climb
walls. 2' across, 25 lbs.

Tech-Spider: Space-tech cybershells such as the Ten­
zan Heavy lndustries THI-200 SIIchi·Rl/kara (steel-rolJar
wader) are common. Upgrade to PD 2 [SOJ, DR 12 [36];
add Claws [15J. Micromanipulators I [15J. Microscopic
Vision 10 f401. Polarized Eyes [5). and Radiation Toler­
ance 3 [7]; replace Doesn't Breathe with Vacuum Support
(40); and delele Shon Anns. 235 poillls ($55,000. 40 Ibs.).

Wearable Virtuallllterface -I poillt
Attribute Modifiers: ST -: HT +2 120]
Adl'allttlges: Absolute Direction (Uses CPS. -20%) [4);

DR 5 [15]: Doesn't Bremhe [201; Machine Body
[37J: PD I f251; Night Vision (Usable by wearer.
+20%) f121; Pol:uized Eyes (Usable by wearer.
+20%) [6]: Radio Speech (Infrared and radio. +20%:
Usable by wearer +20%) [351·

Disadl'olltages: Inconvenient Size (Small) (-151: Lame
(Wearable) [-35): Mistaken Identity 1-51; No Manip­
ulators [-50J; No Sense of Smellffaste [-5): Reduced
Hit Points -II 1-551: Social Stigma (Valuable Proper­
ty) 1-10].

Features: Complexity 4-6 tiny or Complexity 5-7 small
computcr.

Date: Varies. Cost: 500 + computer.
A wearable vinual interface could be vinual interface

glasses (p. 142) or a distributed vinual interface (DVI.
p. 142 consisting of a monocle. ear piece. and belt com­
puter. It sees and hears using the sensors built imo it. and
can speak 10 its wearer direclly. or anyone else via radio.
It should be either an Ally or a Dependent of its wearer.

or take its wearer as an Ally or a Dependenl (or both
coold be Pes).



Pn'lIted DV/: A OVI, some of whose circuits are tat­
tooed on the user's body or clothing. As above. but delete
PO I and DR 5. Reduce COSt to -41 points.

BIOSHEll TEmPlnTE
Bioshells are living bodies whose higher brain func­

tions have been subsumed by an implanted bioshell inter­
face computer. Most are clones or bioroids whose organic
brain was gcngincered to never dcvelop in the first place.
It is possible to transfoml a living body into a bioshell.
but ilS mind will be destroyed in the process.

Bioshell Templale 41 pail/Is
Adl'oll,ages: Absolute Direction (Uses GPS. ·20%) [4J:

Absolute Timing 151: Bioroid Body lOJ; Immunity to
Disease (Only brain infections, ·75%) [3J; Immunity
to Poison (Only psycholropic agents. -75%) [41:
Radio Speech [251.

Features: Complexity 4·7 tiny compact computer or
Complexity 5-7 Slllall compact computer.

Date: 2070. Cost: $35.000 + computer.
This "default" bioshell template assumes a bioroid

body with implants. but othcrwise identical to a human.
Howcver. it can be combined with a racial template. If so.
drop the racial template's IQ modifiers and any advan­
tages or disadvantages that would be mental in nature
(GM's option).

Necromorph Bioslle/ls: It is possible to use a combi­
nation of cellular regcneration (p. 167) and lissue­
engineered transplants to repair a corpse and reanimate it
as a bioshell. This actually saves 5JXX) for a well­
pre5Cnred. recent corpse. but adds $1 O.OOO-S60.OCIO for
a Jower-quality cadaver.

WEnLTH nno STnTUS
SnPIEnT RIGHTS

The GM should decide where the campaign
will begin. This will have a major effect on the
starting situation of nonhuman chamcters. The
Social Stigma that is included in all cybcrshell.
uplifted animal. and bioroid tcmplates reflects
geneml perceptions. The reality may vary by
geography and individual situation.

The table on the next page provides some
infoonation on how the major power blocs (and a
few offworld colonies) treat created entities.

E. U. is the European Union and states wilh
simil:lr politics. such as Switzerland.

Islam includcs the Caliphate and many other
Islamic nations.

PRA is the Pacific Rim Alliance and sevcml
unaligned stales, such as Russia. that have similar
"middle of the rood" policies.

SAC is the SOUlh African Coalilion.
TSA is the Tmnspacific Socialist

Alliance.
USA is the United States and moSt

North and South American states that are
not pan of the E.U.. PRA. or TSA.

01111. are the Duncanile stations.
TrollS. includes scvcml avowedly transhu­

manist microstates (mostly sp3Ce habitats) such
as Luna City and Sevcnth Heaven.



Pnn-SnPIEnT RIGHTS TnBLE
ModeVRace China EU. Illdia Islam PRA SAC TSA USA DIU/. TrailS.

Bioroid I Ct It It I C I I I C
Infomorph:

NAt NO N- N- N N N N N
LAI A A- A- I- A A A A A A
SAl It C- - C- A At At A A C
Shadow V V- A- X A V V V A V
Fragmem It I-t It X I I N I A I
Ghost It Cot It X C C A C C C
£/-lAI w- w- w- w- w w w- w- A W
E.I-SAI X w- X w- X X X w- A C
Rogue X X X X X X X X X Ct
Xox X X X X X X X X A ct

Uplifted Animal A I A A A A A A A I

A: AnimaVSlavc. The entity's legal statuS is sim­
ilar 10 a pet or domestic animal. It must be under con­
trol of a legal owner. or it can be considered a stray
and subject to arrest. Neither the law nor public opin­
ion will sanction the emity's abandonmcOl or actual
tooure. bUI they do permit exploitation, laboratory
experimentation. resale, or humane destruction.

C: Citizen. Legally a person. A shadow. SAl. or
LAI wilh this status should be an EI or have the "No
master" limitation on his Reprogrammable Duly.

I: Inferior. Possesses some civil rights. but is not
I~ted as an adult. May be subject to a period of de
facIo indenture to a legal guardian. or restrictions on
reproduction, marri:lgc. residence, voting, etc,

N: Nonperson. It is considen.'C! :1 thing, protected
solely by propeny laws. and must have an owner.
Killing it is vandalism. not assault or murder.

One who is owned by or indentured to someone will
owe his master a Duty. If he is an AI. then he will have
Reprogmmmable Duty with no limitation on it. If he is a
bioroid. uplifted animal. ghost. or EI. then he will have
either Involuntary Duty (ifhe doesn't want to be owned)
or Sense of Duty (Master) (if he is content with his lot).

A character who is breaking the law (for example. an
entity residing in an area where it is considered an abom­
ination, or a stray or runaway animaVslaveor nonperson)
needs Secret (Imprisonment or Exile) or (Possible
Death). and possibly Zeroed. If he is discovered, or is
already on the run, then he will have law-enforcement
personnel as an Enemy.

If a character visits an area where he would be bel­
Itr treated by law or custom, he can often apply for
asylum as a refugee. Visiting an area where one's

V: Variable. Treat as either an LA.J or an SAl.
depending on shadow's model.

W: Wild Animal. It may room designated habi·
tats or preserves (real or vinual), or be kept in capriv.
ity. but if identified outside these areas. authorities
will attempt to contain or destroy it. Legal hunting
may be allowed.

X: Abomination! If discovered by authorities,
it will be incarcerated or destroyed for the good of
society,

• If in a bioshell. treat as X. except that an E.U.
ghost may occupy a bioshell based on a clone or
bioroid clone of his original body.

t Restricted. The govemmenttightly controls the
right to create (and own, if it is an animal or nonper­
son) the entity. A security clearance is usually
required.

civil rights arc reduced is perilous without Diplomatic
Immunity.

WEftLTH
Starting wealth for all characters is $30.000. This is

the solar system average. Typical wealth levels vary
dramatically from region to region. For example:

Most people are Wealthy in Fifth Wave nations such
as Australia. Japan. and South Africa. as well as in West­
ern Europe and se\'eral U.S. states.

Most are Comfortable in nations such as Argentina.
Canada. the wealthier Islamic Caliphate states. Korea.
Malaysia. Mexico. Thailand. much of the United States.

and some Chinese provinces. These are Founh Wave or
early Fifth Wave societies,



ftGE

Motlfhly Costl
$40.000
$20.000
$16.000
$12.000

$8,000
$4.800
$2.400
$1,200

S600

A character's age is important. In 2100. the oldest
baseline humans are about 140 years old. No one born
(or built) in space is older than 72: the timeline (pp. 8­
17) indicales when babies were first born in major
offworld colonies. Similarly. each raciaUmodel
template has a date. Thus. if the first SAl-9 dates
to 2087. no SAI-9 can be over 12 years old at the
st3ft of2100.

Technology can play tricks with age. A per­
son could have spent time in nanostasis (invented
in 2068). If so. then their chronological age will
differ from their physiological age. Use the phys­
iological age for all game-related functions: Age
and Youth disadvantages. maximum points in
skills. etc.

In the case of mind-emulation infomorphs.
more than one date is important. First, decide when
the original was born and how long he lived before

being uploaded. Use this as
his age. if taking the Age
disadvantage. for the pur­
pose of rolling for OX and
IQ loss due to aging. Next.
decide how many years he
has lived as a mind emula·
tion. He might have been
awakened right after the
upload. but he might
inslead be a backup copy
that was revived years
laler. The slim of these two
ages is used for determin­
ing how many points may
be spent on skills.

Since 2076, it has been
possible to upload the mind
of someone frozen using
pre-nanostasis cryonic sus­
pension. The practice of
cryonic suspension began
in 1967 and was commer­
cialized after 1972. Thus.
someone who was born in
1895 and frozen in (say)
1975 at the age of 80 could
be revived as a ghost after
2076. If they were revived
in 2079, their present body
would only be 21 years old.
their mental age would be
101 years old. and their
earliest memories would be
over two centuries old!

Status Table
Statlls· Examp/est

7 Head of state
6 Governor. senator
5 Big corporate head
4 System-wide celebrity
3 Arcology mayor
2 Mayor
I Local elected official
o Ordinary citizen

-I Poor
-2 Homeless
-3 Owned by a homeless person
-4 Nonsapient AI

• Even the largest extraterrestrial colonies
have small populations. Stalus will not exceed
6 (on Mars or Islandia) or 3-5 (in most other
colonies and habitats).

t In Fifth Wave nations where most cili­
zens are Wealthy. treat each example as one
Stalus level higher. Thus, in Italy (for exam­
ple), an ordinary citizen is Status I in compar·
ison to the rest of the world, while the president
would be StalUS 8.

; Multiply the cost of living by 5 in
nations or regions where most are Wealthy, by
2 in areas where most are Comfortable. Divide
by 2 in regions where most are Struggling, by
5 in areas where most are Poor. This applies to
wages. rent, and local food. but not manufac·
lUred goods.

Most are Average in nalions such as Brazil.
mOSI of China. Iran. Philippines, and Russia. where a
stable Third Wave economy exists with some Fourth or
Fifth Wave pxkets.

Most are SlrUggling in poorer Third Wave economies
such as India. Indonesia. Pakistan. much of lhe Arab
world. most of South America. and parts of sub-Saharan
Africa.

Masl are Poor in war-tom or severely underdevel­
oped nations, such as most of sub-Saharan Africa. central
Asia. or the island nations of Oceania. Many people in
these regions are Dead Broke.

People in offworld colonies are usually Very
Wealthy, Wealthy, or Comfortable, with some exceptions
(such as parts of Lagrange 5). However. much of lheir
wealth is tied up in shares of lheir infrastructure.

NAIs with Slave Mentality are always Dead Broke.
as their money is simply their owner's. Bioroids. animals.
LAJs. and SAls who aren't citizens may be Dead Broke
(their owner has all of their cash), but they may also have
funds of their own (represent·
ing an allowance, or money
and goods they've squirreled
away).

The GM should permit
Pes from regions where
some level of the Poverty dis·
advantage is typical to lake
this level of Poverty withow
counting it against the cam·
paign's disadvantage limit
(usually -40 points), if any.

STnTUS nno
COST Of LlUmG

Status (p. B18) reflects
one's position in society.
Examples are listed below. At
the top of the social pyramid
are those with political power
and wealth, often bUI not
always associated with age.
At the boltom arc the poor
and disenfranchised. many of
whom are young.

Va/liable Propert)' and
Slaws: LAls, SAls. shadows.
bioroids, and sapient animals
living as animals or slaves. or
under indenture, will have
Status one level lower than
the Status of their immediate
supervisor. owner or legal
guardian.



see p. CI56
contain Right with

flOUfinTfIGES finD
DlsfioufinTfiGEs

Characters of all kinds may choose any of the advan­
tages or disadvantages from Basic Set and any of the
I1Il11uJo"e advantages or disadvantages from OJmpt!tldi·
um J, unless prohibited by a taboo trait (see p. 135). Take
special n()(c of lhis last point when creating cybershells.
NAIs. and LAls. which have restrictive taboo traitS. Para­
nonnal. racial. and super advantages (pp. CI33-73) and
disadvanlages (pp. Cl96-106) may 1101 be laken except as
part of a racial or modeltcmplate (see pp. J14-116).

nOUnnTnGES
Certain advantages require special nOl.e5 In this

selting.

Altemale Idel/tity see p. CJ20
Alternate Identities are assumed to include all bio­

metries. including genetic data.

Attractivel/ess see p. BI5
Special Limitalion: Off-the-shelf Looks. Some

race/model tcmpl:ltes have Ihis limitation on
'Beautiful/Handsome or Very BeaUlifulfHandsome. It
means Ihm your looks arc a variation on a standard type or
famous person rather than a custom or unique design.
You're as beautiful as cver. but you get only half the usual
reaction bonus when dealing with someone from your own
culture. as they've seen it all before. Someone altered 10

look like:l celebrity muy also lake this limitation. -SO%.

Claim to Hospitality see p. C121
Farhaulers' Guild (p. 98): S points.
PIYl/lowh Rock Society (p. 98): 2 points.

Compartmel/talized Mimi see p. CI52
An entity with Digital Mind (p. 134) mOlY take this. It

means you have multiple idemical copies of your soft­
ware running simultaneously. regularly merging their
memories to prevent divergence. Each copy counts as
a level of Compartmcntali7.ed Mind. E.1ch takes up as
much space as the original copy, so consult Computers
(pp. 141-143) for limits on program space.

Damage Resistance (DR) see p. CI52
Acybershell with DR in its modcltcmplate may have

one of these enhancements. representing high-technology
annor:

Special El/lulIlcemem: Laminate. DR is doubled
against direct hits by shaped-charge warheads. includ-

ing HEAT. HEDP. and the shaped-charge setting of
HEMP(seeSmari Uhrheads, p. IS8). +33%.
Special Ellhallcemetlf: Electromagnetic. The armor

generates electromagnetic fields that disrupt a shaped­
charge jet. This triples DR vs. direct hits by shaped­
charge warheads. +50%.

Eidetic Memary see p. B20
Special LimiUlIiOIl: No Skill Bonus. Points spent on

mental skills are not doubled or quadrupled. This limita­
tion is usual in TratJsllllmatJ Space. Digital Minds with
Eidetic MelTlOf)' I may roll \'s. Computer Operation skill
instead of IQ to recall facts. renecting hunting through
stored data. -70%.

Extra Life see p. C136
Special Limillltio,,: Digital Backup. An infomorph

will usually have an Extra Life with this limitation. It
mean~ that a regularly updated backup of your data is
stored somewbcre outside yOUf body. However. you can't
come back until someone finds you a body and loads you
into it. Your melTlOf'ies. skills, and so on are whatever they
were when your last backup was made. (The GM may
rule that an infomorph who is backed up but who hasn't
paid for this advantage can still retum to life. but as an
NPC) -50%.

Flight
Some raciaVmodel templates

these modifications:
Special ElI!lallcemel1f: Space Acceleration. You can

use Right to accelerate in space. like a rocket. You have
a space accelemtion (sAccel) fmoo in gravilies (G), just
like a spacecmft. You can accelerate past your nomlal
Move. given enough lime. For +S%, your sAccel is 0.001
G: for+lO%. it isO.Ol G: for+15%. it isO.1 G; for +20%.
it is 0.5 G: and for +2S%. it is I G. Each level of Super
Flight doubles sAccel.

Special Limirll1iofl: Requires Low Gravity. Your
Righl docs not Function in gravilY over a certain. ma.xi­
mum strength (usually 0.2 G). This is worth -S% for
every full 0.1 G this maximum is under I G. This limita­
tion cml be combined wilh the enhancement above: if
so. then maximum gmvity generally should not exceed
sAccel.

II/jury Toleral/ce see pp. C158-59
A cybershell with both Machine Body - which

includes Injury TolemItce ( 0 Blood) - and Accelemlion
Tolerance can lI€\'er suITer gravity-induced loss of con­
sciousness. regardless of the accelemtion.

Legal Ellfarcemellt Powers see p. B2I
Burellu 10 Agent: International jurisdiction. coven
investigations. ignore civil rights. 15 points.



Gel/etic Regulatory Agellcy: Covert investiga­
lions. kill with relative impunity. 10 poillts.

CIA/SIA/BAKORSTAPAS Agem: International juris­
diclion. covcrt investigations. 10 poims.

I Milldshare see pp. CI60-61
An infomorph with Radio Speech may be given the

Mindshare advantage. This represents a group of info-­
morphs whose software allows them to share data and
memories in real lime. fornling a gestalt intelligence
whose independent units remain conscious of their
selves. The Global Consciousness [60] and Intelligent
Drones I25J options are mandatory. Mindshare Distance
may vary from I mile 10J to planet-wide [30]. The num­
berofdrones may also vary. but is usually 2-9 [-IOJ or 10­
99 [0). After all options are chosen. apply the limitations
Notl-leleJXlthic (-20%). Call be jammed (-10%). and lim­
ited by lilt! speed of Iig/II HO%). totaling -40%. Other
infomorphs in the gestalt may be Pes or Pes: NPes
might count as Allies or an Ally Group (if close
enough to help). or as Contacts (if the gestah rarely meets
physically).

Patrolls see pp. 824-25
Characters who are owned may wish to take their

owner as a PalrOn. if he is helpful.

Racial Memory see pp. C142·43
Digital Minds (exccpt ghosts) may take this aI the

15-point level. representing Icgacy code from older sys­
tems they were based on.

Radio Speech see p. CI64
B.lse radio range is 25 miles. TIle following modifi­

cations may be added:
SIJecial Ellhlll/Cemelll: Infrared (IR). Allows commu­

nication via modu1:lted infrared bemn (range 500 yards).
+20%.

Special £I/IIlII/Cemell1: Laser. Allows communication
via modulated laser beam (range 50 miles. but limited to
direct line of sight). +40%.

Special Um;wt;OI/: No Radio. Can be taken in con­
junction with IR or laser. allowing IR- or laser-only com­
munications. -40%.

See Comm/lllic(l1iolls (p. 147) for details of infrared
and laser communications.

Regelleratioll see p. CI64
S/Jecial E"ha"cemetlt: Heals Radiation. This allows

accumulated rads (see Radiatioll. pp. 59-60) to be healed
at ten times the rate that ordinary damage would heal;
e.g.. regeneration at I hit point per hour also heals 10 rads
per hour. This will heal "pennanent" radiation damage.
+-10%.

Special Lill/ita/ion: Only Heals Radiation. As
'Ibove. but o"ly rads can be healed, not hit points.

-60%.

Sensie Talellt see p. CI30
This advantage applies to upslink implants (p. 150).

Zeroed see p. CI32
In order to stay Zeroed in a world of augmented real­

ity (p. 62). a person needs to remain reclusive. routinely
change his appearance. sutTer from a disadvantage such as
Mistaken Identity. or have Off-the-Shelf Looks (p. 128).

nEW nOUnnTnGES
Advantages only :l\'aiJable as part of a racial

model template are noted.

Ally or Ally Grollp (Programmed)
Varies

You havc an infomorph (or several) thai has Repro­
grammable Duty and that is programmed to obey you. It
(or they) will servc loyally. within the limits of Repro­
grammable Duty (see p. CII(4). Ally (Programmed)
costs the samc as a nonnal Ally if built on 75 points or
more (see pp. B23·24). Unlikc a nonnal Ally or Ally
Group. you are not required to care for your infomorphs.
but they can be captured and reprogrammed to serve
someone else!

Rather than counting as .1 Dependent. a programmed
Ally built on fewer than 75 points still costs points. as
follows:

A programmed Ally built on 51-75 points costs 4
points: an Ally Group with members this powerful is
bought at -20%.

A programmed Ally buill on 26-50 points costs 3
points: an Ally Group with members this powerful is
bought at -40%.

A programmed Ally built 011 25 or fewer
points costs 2 points: an Ally Group with mem­
bers this powcrful is bought at -60%.

Frequency of appearance modifies cost as
usual. Most wcarables and all implants will
appear "almost all the timc" (triple cost). In the
event one turns up absent. assume that it is physically
present but is tied up dealing with invading viruses.
downlooding something. doing the Pes' taxes. or what·
cver.

An Ally Group may instead be made up of individu­
als who are more powerful than usual. For every 10
points added to the base cost of the Ally Group. add 25
points to the point value of the members of the group:
+10 points gives an Ally Group with lOO-point members.
+20 points gives 125-point members. +30 points gives

I50-point members. and so forth.



Biomods Varies
Any human. bioroid. or bioshell character may

start with various biomods. These are not pan of lheir
racial/model template. but postnatal surgical and
nanomedical procedures (sec Chapler 5): e.g.. genemod
organ transplants (p. 16J). pcnnancnt nanosymbionts
(p. IfH). and prolCUS virus lnlnsfonnations (p. 165).

If a PC spends the time and money 10 acquire a bi<r
mod during play. then the GM may require thai he have
sufficient earned experience to pay its point cost On the
other hand. he may rule thai the effort of buying and
implanting the biomod is "payment" enough. and simply
mise me chamcter"s point total by :Ill amount equal to the
biollloc:l"S point cost. TIle second method is probably
more rc:llistic in a lmnshum;lll selling. but it isn't for
everyone.

Bioroid Body 0 pail/Is
This is a combination of the advantages Enr!y Matu·

ration 4 [20] and No Degeneration in Zero-G [3J with the
disadvamages Mistaken Identity [-5]. Social Stigma
(Minority Group) t-IO]. Sterile 1-3). and Unusual Bio­
chemistry [-5]. It also includes the features Intron Mes­
sages (usually a Lrademark) and Taboo Trait (Genetic
Defects).

Uplifted Animal Bioroids: As above. but without
Social Stigma. 10 poims.

Flesh Pockels Varies
You possess hollow cavities within your bOOy: hid­

den flesh pockets. marsupial-likc pouches. etc. If capaci­
ty is great enough. you can even carry passengers. Roll
vs. Holdout at -20 to locate the pockcts with a full-body
search. but appropriate scanners can lind them with case.
A doctor rolls versus Physician or Surgery. at-6. with +1
per 10 minutes searching. to a maximum of +5. Flesh
pockcts arc usually in the stomach. They cost 2 points per
pound for a human-sized wearer. Otherwise, the point
cost is 2 points per (rucial avemge weighll200) of storuge
capacity.

/Ildepelldelll/Ilcome 5 pail/IS
This is very common! You have a source of income

that dres not require you to work. This may be a stock
portfolio. truSt fund. rental property. royalties. or a guar­
anteed minimum income. Monthly income is 5% of the
starting wealth for your wealth le\-el. If your income
derives from investments. then their value need not be
specified: it is assumed you cannot or will not invade
your capitnL

Low-Pressure LUI/gs 0 poillls
You lreat very thin atmospheres as thin. thin as stan­

dard. standard as dense. and dense or superdense as
unbreathable.

Machil/e Bady 37 poilllS
This is only available as pan of a cybershell tem·

plate. It includes the advantages Absolute Timing (5].
Doesn't Eat or Drink [10]. High Pain Threshold [10).
Immunity to Disease {1O].lmmunity to Poison [15]. and
Injury Tolerance ( 0 Blood. No eck) [10]. It also
includes the disadvantages Sterile (-3] and Unhealing
(you "heal" via repairs) [-20). and Taboo Trait (Physical
Changes) (p. 135).

You do not experience fatigue due to running. swim­
ming. combat. or similar exertion: however. you can
never use extra effort. 1llese effects cancel out. and are
worth 0 points. You are vulncmble to radiation. but the
effects are different than for biological characters (see
Radilllioll. p. 59).

Depending on your cybershell. you may be powered
by long-lasting batteries (plug into electricity every week
or so) or by a built-in mdiothennal genemtor (it lasts
years but costs at least $1.000 to replace). If you require
more mpid recharging or refueling. then this is noted in
your templ:uc (see Limited E"durance. p. 134).

Mars-Adapled 14 poinls
You have internal modifications th:lt allow you to

breathe in the high-carbon-dioxide. low-oxygen environ­
ment of Mars. This consists of Decreased Life Support
(Halved oxygen requirements) [101. Filter Lungs (Filter
C02 instead of particulate m:ltter. +0%; Nuisance effect.
Increased Life Support (Doubled food requirements).
-20%) 141. and Low-Pressure Lungs (0].

Micromanipulalors /5/30 poinls
Your anns have special fingers or probes that allow

you to manipulate microscopic objects. Appropriate Ie\'­
els of Microscopic Vision are needed to make use of this!
This advantage includes two levels of Manual Dexterity
(p. CI2?).

lLo,'e/ I: Allows tasks such as microsurgery. assem­
bling microbots. or painting a portr..lit on the head of a
pin. Requires Microscopic Vision 10+ to use fully.
15lJOints.

lLo,'ef 2: Allows you to work with nanoscale objects;
your "fingers" can function as atomic force microscopes.

This requires Microscopic Vision 20+ to use fully.
30,Joints.



No Degelleratioll ill Zero-G 3 poillts
You do nO( suffer from ST and HT loss due to zero­

G or microgravilY. NOlC Ibat this is included in Bioroid
Body. and that entities with Machine Body do 001 require
this in the first place.

Prehellsile Toes 7 poillts
Your toes are lengthened to serve as fingers and

equipped with opposable !bumbs. This is bought as two
short Extra Anns [10] (see p. CI54) with Nuisance Effect
Temporary Disadvantage (Legless while using Extra
Anns. ·35%). for 7 points. Thus. if you are using your
feel as amlS. you can', walk or run: you call still sit. float
(in space or liquid), or fly. ofcourse. If prehensile toes are
the Dilly fine manipulators possessed. this is a disadvan­
tage. Restricted Manipulators. worth ·15 points.

Radiatioll Tolerallce Varies
Your cells or circuits are less vulncmblc to radiation.

Divide the effective dose of rods you accumulate (after
PF) by 2 (4 points). 3 (7 points). 4 (8 points). 5 (10
points), 10 (14 points). 20 (18 points). 50 (23 points). 100
(28 points). 200 (32 points). 500 (37 points). or 1.000 (41
points). Radiation Tolerance is equally effective against
onIinary and c-rads.

Reproductive COlltrol 2 poillts
You can voluntarily control your fenility. This usual­

ly requires a few houl1i to a day to adjust honnone or
enzyme levels.

Vessel Varies
An infomorph can have more than one bioshell or

cybershcll! Each one after Ihc first is a Vessel. and counts
as an advantagc. Each Vessel cOSts 30 points pillS the
model point cost ofthc cybershell or bioshell it represents.
A llcgmive model point cost reduces the cost to below 30
poinls. to a minimum of 5 points (it's never bad 10 have
another body).

An infomorph can delete itself from its old body and
uplo.1d its consciousness into a new body in whatever time
it takes to transfer its AI or mind-emulation program data
(see Communications. p. 147. and Datalxlses. p. 143). If it
doesn't delete itself. then it has created a different being (a
xox). which is a different NPC. When an infomorph
switches vessels. adjust atuibutes and skills to renect the
abilities of its new body.

Vessel is a raciaUsuper advantage that is a combina­
tion of Alternate Identity (p. C120) and Extra Life
(p. CI36). It is based on the Vessel ad\'antage in GURPS
III Nomine, modified for a technological setting.

Weapollry Varies
A cybershell may have built-in weaponry (and per­

haps olher gadgets) as part of its model template. If
this does not duplicate existing advantages, then

point cost depends on Legality Class (LC); see
\Ii>al)Qn Legality (p. 8249) and Ui£>al)Qn Table (p. 157).

The cost is 200 points for an LC -I weapon. 100 points
for LC O. 50 points for LC 1.25 points for LC 2. 15 points
for LC 3-4. 10 points for LC 5. and 5 points for LC 6. If
a cybershcll has multiple weapons. then point cost is that
of the weapon wilh the lowesl LC. plus 20% of the cost
of cach additional weapon.

DlsnounnTnGES
Scvcral disadvantages require special

setting.

Addic/ioll see p. 830
Increascd understanding of brain chemistry has led 10

lhe creation of potenl rccrcmional drugs with no physical
side effects. Drugs can still mess peoplc up, bUlthc effects
arc less severe. In situations whcre on-the-job drug use
could be dangerous to others. employers sometimes insist
that workers be equipped with biolllonitors (p. 162) or with
biomods capable of neulI'a1izing drugs.

Minor addictions - those worth -5 to 0 points - will
not be life-threatening. Instead of causing damage. going
without the drug causes irritability and anxiety: a non­
cumulati\'e -I 10 OX. IQ. or reaction rolls (GM's option).
An addiction that is calculated to be worth 0 points can be
taken as a quirk.

In 2100, drugs are more likely to cause psychological
dependency than physical addiction. Use the usual rules
for Addiction. but withdrawal rolls are made vs. Will
(maximum 13) rather than HT. Treat each point of lost HT
as
·1 point of GM-selccted drug-related quirks and mental
disadvantages instead. As time passes, these can build up
10 or be replaced by more serious disadvanlages: Rash­
backs (p. CI90) are common. These disadvantages disap­
pear if lhe a(Jdict gives in and uses the drug. If he goes 14
days wilhout the drug, then he withdraws as usual but must
make a final Will roll 10 avoid keeping his new quirks and
disadvantages.

Age see p. 827
Health care is ubiquitous in society. but the quality is

based primarily on how much people spend on a day-to­
day ~is on everything from proper "sman food" to
nanomachine injections. As such. aging rolls in this setting
are made against HT+5. wilh a modifier of one-firth the
point value of the chardCter's Wealth level. For example.
someone who is Weallhy (201 rolls at HT+9. while some­
one who is Dead Broke [·251 rolls against HT.

In addition. aging rolls occur 20 years later than usual
for everyone. starting at age 70 and increasing in frequen­
cy at ages 90 and 110. Finally. a wide variety of treatments

are available to further mitigate thc effccts of aging.



Optionally. the GM may choose to use tile more
detailed aging rules on p. B10113.

Alcoholism see p. 830
This is worth only -10 points. as many cheap treat­

ments exiSI Ibat neutralize the symptoms. Organ tr.lrlS­
plants can cure attribute loss for about 7.500.

,Amllesia see p. 8239
This disadvantage is increasingly commOll. The med­

ical science of the last IWO decades can frequently com­
pletely repair a badly injun..--d txxly or bring people back
to life From cryonic suspension, bUI it is often helpless in
fixing disruption to bmin structure. The result is tempo­
mry or pcm':ll1cnt mcmory loss.

Dllty (illvollllltary) see p. C177
Indentured or enslaved bioroids and uplifted animals

will havc this disadvantage: an indcntured bioroid can
eventually buy it off. This can also represent a characler

wilh a puppet implant (p. 65) under anOlhcr's control.

llliteracy see p. 833
Most of the world can still react but illiteracy is

growing in hyperdeveloped n3tions due to the increas­
ing power of Al and 3ugmented reality.

llltolerallce see p. 834
Inloler..IOCC loward any of these groups is quile

common, and worth 45 points: b..1SCline humans,
bioroids. bioshells, memory emulalions. nanosocial 4

ists, pamhumans, sapient Als, and uplifted animals.
Intolerance of emergent intelligences, orphan or
rogue AJs, or xoxes is nOI worth any points, but IO/er­
(/lice of them can be a quirk. For a digital mind to
be intolerant of biosapients. or vice versa. is worth
-[0 points.

Lame see p. 829
An additional version of Lame cxisls. available as a

racial disadvantage:
Weomb/e: You cannot move under your own power.

but are !lmaJl enough 10 be wom or carried by a human,
This is usually taken in conjunction wilh No Manipula­
tors (p, CII03). -35 poilllS,

Pacifism see p. 835
Speci(J/ Limitatio1l: NO! vs. Machine Intelligences.

Your Pacifism eXlends only to biosapients. 40%.

Phobias see pp. 835-36
Microbots (micromechaphobia): You fear microbot

swarms. They're like insects. only worse ... an intelli­
gence is controlling them! L..1.rge swanllS (4+ hexes) or
combat swamlS subtract 3 from the self-control roll.

Very large numbers (10+ hcxes) subtracl6. -/01-20
poims.
Na"om{/rhi"es (nanomcchaphobia): You fear

nanomachines. Nano\'iruses can be weapons. You can't
see nano - who knows what it is up 10? It might repli­
cate and transfonn you - and the entire world - into
slaves. monsters. or gray goo! You will refuse proce­
dures Ihat require nano in your body. Your self-control
roll is at -3 if you encounler nano that is genuinely haz­
ardous. or al -6 if it is extremely dangerous. -/01-20
poims.

Radiatio" (radiophobia): You are afraid to be near
fission reactors. radioactivc waste. nuclear weapons.
X-my machines. and radiothcnnal gcnerators, and you
avoid fusion reactors "just in casc:' You roll at -3 ifthcre
really is ,I minor radialion le"lk, or at -6 ifthcre is a major
leak or you are directly threatcncd by particle-beam
or nuclcar wcapons. Your phobia docs not extend to
"natum]" radiation such as cosmic rays and solar Oares.
-/01-20 poil11s.

All of the above arc more common as dislikes
(quirks).

Physical Disadvantages
Medical science can fix most physical disabilities.

often before birth. A human wilh Struggling or belter
\\ callh is unlikely 10 have any physical disadvanlages
other than Age, O\·em·cight. Skinny. Unfit. or Youth.
unless part of a racial or model lemplale. Exceptions
might be the result of boIched genetic engineering or bio­
modification procedures. or lingering effects of a
nanovirus.

Reprograml/lable Dilly see p. Cll04
An AI or shadow with Reprogrammable Duty will

obey. as its overriding priority, cncrypted orders con­
taining its own uniquc command code. These are pllb­
lic4 kcy cncryptcd (see EIICI)'P,ioll. p. 148). so it doesn't
know how to give itself orders. even Ihough it recog­
nizes gcnuine ones. It can be ordercd to obey its master
or people he designates without these codes. based on
ordinary or biometric recognition, but this can always
be overridden by a "command codc" order. An AI or
shadow is always ordered to resist unauthorized lam­
pering.

However. it's possible 10 open up a capli\'e or
unconscious cybershell. allach special probes. and
physically access its data and replace the command
code. This lakes an hour: roll vs. Elcclronics Opemtion
(Compulers) at -4. wilh an addilional -4 if the cyber4

shell was badly damaged (at 0 or fewer hit points) but
not destroyed.

S/Jecia/ Limiullio1l: No Master. An orphan (no mas­
ter around. but the last directive gave it considerable

freedom) or citizen AI (with custody of its own
command codes) must take this limitation. -60%.



Secret see pp. C/78-79
This (or Enemies) is orten appropriate for an

entity whose very exiSlence as a free being breaks local
laws: see Pall-Sapiell1 Righls Table (p. 127). A persOIl
who enslaves somcone in defiance of the law also has a
Secret. of course.

see p. Cl104
Racial and model templates wilh !.he Sessile

disad,rantage buy DR. Extra Hit PointS. and PO
with the limi13lion "Sessile" (-75%) to compen­
sate for the faCI that. being immobile. they are eas­
ier targets.

fEATURES
Features specify differences in basic Ilature from the

baseline human norm. not differences in capability: as
such. they are distinct from 3dvantages and disadvan­
tages. and always cost 0 points. Featu~ are usually only
available as pan of a racial or model template.

This is becoming increasingly common. It can
manifest as addiction to Web-based virtuality realms or
to slinkies.

You run on batteries or fuel cells. and your power
supply can be swiftly exhausted. The time required
between refueling or recharging (which must take sev­
eral minutes. minimum) determines the point value:

Under a minute: -100 poims.
No more than 10 minutes: -50 poims.
No more than an hour: -25 poims.

o more than six hours: ·/0 poims.
This is a raciaVsuper disadvantage. and can only be

taken as part of a model template.

I Social Stigma see p. 827
Social Stigmas are nonnaJly pan of a racial or

model template. and are based on lhe average
treatment of the entity across the solar system.

Social Stigma (Vaillable Property): This
applies to uplifted animals and most cybershells.
They look like pelS or machines. so even if they
house Als or ghosts that are citizens. many people
treat them as less than human.

Social Stigma (Minority Gro//p): This applies
to bioroids and to some visually distinctive
parahumans.

Social Stigma (Barbarian): Obvious killing
machines with protruding gun muzzles. armor
plates. and so on tend to evoke wariness and fear.

The distinction of whether such a character is
presently enslaved. tre:lted as an animal or slave.
indentured. or free depends on his other disadvantages.
See the discussion of Involuntary Duty (p. 133) and
Reprogmmmable Duty (p. 133).

VR Addiction

nEW DlsnOUnnTnGE
Limited Endurance

see p. Cl95

Varies

DIGlTnl mlnO
All Als and mind emulations have this feature.

TIley're software. They must run on a computer and c:m
be infected by computer viruses. stored unconscious as
data. editcd. copied. deleted. and loaded into different
cybcrshclls. Only one program at a lime is considered the
Pc. If a copy is m,lde and the original is not deleted in the
process. then cxtms run on different systems become
NPCs: as they leam. they' II diverge from the original.

An infomorph character can spend points to start
with Comp:lnmentalized Mind (p. 129). Mindshare
(p. 130). Racial Memory (p. 130). and Vessel (p. 132).
These can also be acquired during play by buying the
appropri:ltc progmms or hardware; it's up to the OM
whether to charge points as well (but if biological charac­
ters can acquire biomods for cash. then infomorphs
should not be forced to pay points for these advantages).

A digital mind can take a single person (usually its
owner) as an optional specialty for Diagnosis or Social
skills. This allows an LAlor NAt despite disadvantages
such as Low Empathy. to have usefullc\"els of skills such
as Pl>)'chology or Sc, Appeal when dealing with its

human partner.



GEnETIC Tnnoos
nno InTRon mESSnGES
These arc images or symbols fomlcd from skin pig­

ments. feathers. bumps. or ridges. They might be artistic.
or show family or company logos: most pharm animals
incorporate these. both for advertising and copyright. A
genetic tnltoo can also be encoded inlO 0 A molecules.
using imrons (junk DNA) to spell OUI a message readable
only by someone examining lhe DNA itself. This can be
used 10 carry secret dal3. but most corporations use it to
add an "iotron bar code" to discournge genetic piracy.

TnBoo TRnlTS
Most templates include taboo tr.ulS. which forbid one

or more advantages or disadvantages (see p. CI176).
Taboo trailS may be lhe result of genefixing in organic
beings or be inherem in the nature of digital minds. If an
advantage or disadvantage is listed as a taboo IIaiI. lhen
lhe character may not ocgin play wilh il unless it is
included in his racial or model template.

Taboo Trait: Aggressivel/ess
Prohibits Bad Temper. Berserk. Bully. and

Stubbornness.

Taboo Trait: Gelletic Defects
You may not take auributes more than 2 below your

genetic templatc's avemgc (adjusted by age). Also pro­
hibits the dis;ldvantagcs Albinism. Bad Sight. Color
Blindness. Dwarfism. Dyslexia. Gigamism. Hemophilia.
Innumerate. Night Blindncss. No Sense of SmellfTaste.
Non-Iconogmphic. Short Attention Span. Touretle's Syn­
drome. and Weak Immune System.

Taboo Trait: Libido
Prohibits Lecherousness.

Taboo Trait: Mental Illstability
Prohibits Chronic Depression. Delusions. Edgy.

Extreme Fanaticism. Fanaticism. Aashbacks. Guilt Com­
plex. Kleptomania. Lover's Distr.lction. Low Self-Lmage.
Lunacy. Manic-Depressive. Megalomania. Obsession.
On the Edge. Pamnoia. Pyromania. Voices. and any Pho­
bia worth -10 points or more.

Taboo Trait: Physical Chal/ges
This is included in !he Machine Body advantage

(p. 131). It prohibits you from taking certain mundane
I advantages and disad\'antages (unless already included in
your model template). because they'd need to be "built
imo" your body.

Taboo advantages are Absolute Direction. Accel­
eration Tolerance. Acute Hearing. Acute Taste and

Smell. Acute Vision. Alcohol Tolerance. Attrnetiveness.
AutOlranCe. Breath-Holding. Disease-Resistant. Double­
Joimoo. Empathy. Extra Fatigue. ExtrJ. Hit Points. Extra
Stun. Fit. Hard to Kill. Improved G·Tolerance. Increased
Speed. Imerface Jack. Iron Hand. Light Hangover.
Longevity. Manual Dexterity. Mechanical Telepathy.

cural Cyberdeck Interface. igh! Vision. No Hangover.
Panimmunity. Peripheral Vision. Radialion Tolerance.
Rapid Healing. Sensitive. Temperature Tolerance. 3D
Spatial Sense. Toughness. Very Fit. Very Rapid Healing.
and Voice.

Taboo disad\'amages are all physical disadvantages.
plus Addiction. Age. Alcoholism. Cannot Learn,
Dyslexia. Gluttony. Illiteracy. Innumerate. Killjoy. Non­
Iconogmphic. Post-Combat Shakes. Prefrontal loboto­
my. Primitive. Short Attention Span. Telepathic
Addiction. Weak Will. and Youth.

Taboo Trait: Self-Awarel/ess
111is is included in the nons:lpient AI template.

Advantages and dis:ldvmuagcs nommlly available to
humans arc prohibited if they COITclmc with sapience.

Taboo advantages are Animal Empathy. Beast-Kin.
ColleclCd. Common Sense. Composed. CullUml Adapt­
ability. Danger Sense. Empathy. Fearlessness. Gad­
geteer. Higher Purpose. Imperturbable. Intuition.
Intuitive Mmhcmatidan. Language Talent. Musical
Ability. Pious. Plalll Empathy. Rapier Wit. Sensie
Talent. Sensitive. Strong Will. Tree-Kin. Unfaze­
able. and Versatile.

Taboo disadvantages are (Ill mental disadvantages
except Bloodlust Careful. Confused. Gullibility. and
Impulsivenes!>. Quirks are not taboo.

A nonsapient AI is unlikely to ha\'e any social or
monetary advantage or disadvantage. such as Rank or
Wealth. and will rarely even have Enemies.

Taboo Trait: Unattractiveness
You may not have an Appearance of Unattractive or

worse. Bad Smell. Fat. O\·erweight. or Very Unfit.



see p. 861
one of the following

SKillS
The memetic revolution and the availability of cheap

AllUlors and memory drugs mean thal more points can go
into beginning skills than lhe usual limit of (A2C x 2)
points mentioned on p. 843. -

flllmtJf/s and Mind £lIIlIl(l1;o"s: A person up to 25
years old can put up to (Age )( 3) points into skills. One
who is over 2S can pUI (Age x 2) +25 points into skills.

Bioroids: Bioroids undergoexlcnsive early education:
a bioroid can put up 10 (Age x 3) + 15 points imo skills.

Als: lbese may be based on copies of earlier-genera­
tion AIs: an AI can ha...c a "ancestral.. age older than its
hardware. up 10 the limit of whenever its type of digital
mind first became available. TIle two ages are added
together 10 detemline how many points an AI can place
into skills. Otherwise. lJ"e31 as bioroids.

SKILLS
Cenain skills require specialllOlcs in this setting.

IArchiteclure see p. 859
Microgrtll'jt)'Arcllitt!Cf//re is an optional specially.

IArmoury see p. 853
Electromag U't:>lIPOIIS and Vehicular AnI/or are com­

mon specialties. in addition 10 those Iisled on p. B53.

8eam Weapolls see p. 849
Specialties approprimc to this selling are Electro­

laser. lAser. and Neural. No other man-ponable beam
wcapons cxist.

8raill Hackillg see p. ClJ60
Brain Hacking can only be pcrfonned on :l digital

mind. :llld only via a ghost-editing program (p. 144). No
special "bmin hacking card" is needcd. Time is measured
in II/itwtes mther than lenths of a second. Otherwise. use
the rules 011 p. CII60 and thc guidelines under SOftl\'llrt!
(p. 144).

Cryptallalysis see p. 8245
Breaking strong cncryption (p. 148) in a reasonable

limcfrJlllc is effeclively impossible wilhout a quamum
computer.

Dingllosis see p. 856
An infomorph may lake a single person (usually its

owner) as an optional Specially.

Ellgilleer see p. 860
Addilional speciahies are:
Materials Nibriclllioll: 11le ability 10 design and

build composile materials. including nanofabri-

eated materials such as carbon nanotubes. (Prereq­
uisites: Chemistry and MClallurgy.)
iHicrolccJmology: The ability to design

micromechanisms. (Prerequisile: Mechanic.)
N{IIlOlcdmolog)': The ability to design and

nanomechanisms. (Prerequisite: Biochemistry.)

Forgery see p. 865
A 3D prinler (p. 153) can mass-produce copies of

most documents. an objects. bank notes. coins. etc. How­
ever. the ability 10 reproduce a flawless copy of a unique
object depends on a detailed understanding of that object.
If Ihc original is IIOt available for a detailed materials
analysis. Forgery skill can still detennine how good a
copy is. based on the forger's ability to eslimale the orig­
inal's composition. Often. a 3D copy can be idemified
because it lllcks tiny flaws such as microscopic tool
marks. cracks. impurilies. :md Ihc like.

Gellelics
Specialization is t?qllit?d in

areas:
Genet;c Engineering: 11le manipulation and modifi­

cation of genes.
Heredity: The study of inherited traits and the map­

ping and sequencing of genomes. as described on p. B61.
TIss/le Engineering: The manufacture of organs and

tissues.
These specialties defaull to each olher al -2. Knowl­

edge of a specific species is a familiarity rather than a spe­
cialty.

GilliS see p. 851
Specialties ,lppropri:ltc [a this setting arc Grenade

uIIlI/dle/: Uglil Alitoll1alic. Machille Pistol. Needlel; Pis­
tol, and Rijle.

Low-G Flighl see p. Cll32
This skill is vcl)' common on Tilan and not ullcom­

man on Mars.

Mechanic see p. 854
Somc common specialtics include Fissioll Dril'es

lind ReacLOrs. Fusion Dr;I'es allli ReacLOrs. ulser Rock­
ets. Mass Dril'er Ellgines. Plasma St,ils, and Robotics
(including banlesuits and cybershells).

Mind 8lock see p. Cl155
This is effeclive against nonpsionic mind-reading

through a downslink.

Nllclear-8iological-ClleIllical Warfare
see p. 8243

This skill also includes prolective measures againsl
nanoviruses.



Piloting see p. B69
The following speciallies are rcquin."d to operate

spacecraft (for aircraft specialties. see p. CI125):
Aerospace: Use this to pilot hypersonic vehicles

(speeds of3.000 mph and higher) in allllospherc. or for any
vehicle making a winged atmospheric reentry. Defau[1S to
High-Perfonnance Airplane at -2. (){her Piloting al -4.

Higll-Peifonllollce SfXlcecraft: Use lhis for spacecmft
with sAccel of 0.1 G or more. operating in space. Defauhs
to Low-Perfonnance Spacecraft al ·2. Aerospace at -4.

Low-Peifomulllct! Spacecraft: Use this for spacecraft
with sAccel under 0.1 G. operating in space. Defaults to
High-Performance Spacecraft at -2. Aerospace al -4.

PlaS"Ul Soil: Use lhis 10 pilOl vessels propelled by
a plasma sail. Defaults to Ligh1.S3il al -2 or Low­
Performance Spacecrafl at .....t

Surgery see p. B56
Cosmetic Surgery and Tmllsplalll Sl/rger), may be

laken as optional speciahies.

Xenobiology see p. CIl59
Rock/Ice xenobiology is assumed to cover icy moons

with subsurface oceans. such as Europa.
Terrestrial xenobiology covers lhe study of Martian

life.
Hostile Tern!strial xenobiology sludies how life can be

Icreated on lilan. and the relationship belween TItanian

I
organic chemistry and rnat of Earth. No life has actually
been found on TItan.

Gas Giams xenobiology is still a field with nothing to
study. as no gas-giant life has yel been dctcnnined to exisl.
However. a few optimists are still looking.

IXellology see p. B246
Humans may take lhis 10 represent the study ofemer­

I gent intelligences. und vice versa.

nEW StUll
Memetics/TL*
(MentalNery Hard) No Default

The study of the replication. spread. and evolution of
memes (p. 86). A successful skill roll allows one 10

deduce from panial evidence (listening to members
speak. skimming literature. elc.) which memes might
influence a group or organization. This skill covers lech·
niques for utilizing menlClics to purposely convey infor·
mation in a way lhal optimizes its fecundily. fidelity. and
longevity. If you have lhis skill, add 1110 your skill level
(round down) 10 your skill wilh Diplomacy. Fasl-TaJk.
Imerrogation. Leadership. Merchant. Politics. Psycholo­
gy. and Teaching. Memclics is a science skill.

• In olher settings. lhis skill is a TL skill which
becomes available at TL9.

Economics
"no JOBS

The 21s1 century remains predominanlly egalitarian
and capilaJisl. However. there are many fragmented
societies. some wilh very differenl rules. so lhese guide·
lines are broad generaliz.alions.

Avoilable Wealth
For mosl Pes. 8(}ll- of Iheir starting wcallh will be

lied up in home equilY. fumiture. dolhing. spacecrafl.
elC.• leaving Ihe remainder available 10 spend on adven­
lUring gear. However. a colonisl may spend all of his
starting money on goods to support an expedition. If
he's pan of a coopermive venlUre. with access 10 com­
munity equipmenl (such as a bulldozer 10 clear land).
lhen 50% of his wealth may be spent on advenlUring
goods: lhe reSl represenls his share of Ihe colony's
equipmenl.

Workillg Hours
Leisure lime has expanded due to robotics and AI.

The avemge workweek for biosapiellts is halflhal lisl­
cd on p. B16. Thus. in one week. someone who is Poor
works 25 hours: someone who is Struggling. Average.
or Comfortable works 20 hours: a Wealthy person
works 10 hours: :md a Very Wealthy person works 5
hours.

Buying and Selling
Financial lmnsactions are conducted using vinual

interfaces. connected to the Web via infrared or laser
beams. to make electronic transfers. Nonnal transactions
arc in traceuble electronic currencies issued by govern­
ments. Governmenls with strong privacy lr.lditions (e.g.•
the European Union and Unilcd States) require legal
authori1.:ltioll before the :lUthorities may lr.lce a person's
lr.lnsactions. No one uses physicul cash per se, but
microstates. space colonies. and corporations issue
anonymous e.cash. This is more volatile lhan nonnal cur­
rencies. and its acLUal anonymity depends on the honesly
and data security of the issuing entity.

Major System Cnrrencies
Chinese )'1wn: 10 Yuan = $1.
ElIff): I Euro = SI.
India" RI/pee: 5 Rupees = $1.
U.S. Dolillr: I = $1.
Yen: 100 Yen = $1.
Exchange ratcs naturally fluctuate. These averages

are rounded ofT.



JOB TnBlE

Specialty -3i1-Si. U (W1Iess TentlI'e)
IQ ·Ii. IdI-2i. 2d. arrested

Worst PR-2 U.2dIU.6d
Worst PR -3if-6i. lose license

Worst PR-2 -2i. 3dIU. 6d. arrested
PR ·2iJI.J

Worst PR ·2iJI.J.2d
Worst PR -3if-4i. Id
Best PR-2 -2i. 2df-5d. U

PR -li/U
Il<;<PR ·2iJI.J

Best PR -2i1U. Id
Best PR -3iIU

Worst PR_l -2i, 2dIU. 4<1. arrested
PR -iii-ii. U

PR-3 -2i1-4i. VR Addiclion
Best PR -iii-Ii. U. 2d

Worst PR -2i. IdIU.4d

PR-2 -3i1U. 3d. arrested
Bcst PR ·3i1U.3d

PR -1i.2dI·li.4d
BeM PR -2ilU

PR -2i1LJ.3d

B~t PR ·3i1·5i. U
Worst PR ·2i1LJ.3d
Worst PR -iii-ii. U
Best PR-2 -2i. 2d1U. 8d

IQ -1i.W-li.U.4d

Best PR Uf-2i. U. Id
WOOit PR -I if-I i. U. defrocked

Best PR 3i1LJ.2d
Il<;< PR -3i1LJ. Id

Worst PR -2if-3i.3d
Il<;< PR -2if-4i. U

-Ii. 2dI-1i. 5d
-Ii. Iell-li. 3d
-1i/-2i,ld

-2i. 3dI8d arrested
-2iJI.J.2d
-3if-4i. U. VR Addiction
UIlJ.3d
Wid

Critical Failur,.

WorstPR
ae" PR

WorslPR

Best PR-3
PR

0"""
HT
HT

SIIl:e,.ss NollJob (Prerequisites), MomMy II/come
Poor Jobs
Gang Membe~ (Streelwise 12+. any comb3t skill 10+). S60)( IQ
Homeless Persoo· (Scrounging 10+. Survival (UTban) 10+).530)( Best PR
SlteetVe~ (Mel't"hant 9+. Slteetwisc: 10.).5500

Slrnl(Rlim~Jobs
Guenilla (Camouflage 10.. I::kmolilion 10.. Guns 10.). 51.400
Phanner(Agrooomy 10.). $120)( PR
P1aytester- (IQ 10.. Games 14+).5100)( IQ
Sunogale Mom· (HT 11+. female). 5150)( HT
VT Worker (none). 51.CXXl

AI't'ro,~ Jobs
Academic (Any academic specialty 13+. Reswclll2+. Teaching 11+). S2.500
Acthist· (Bard. f\.1emclics. or Writing 10.). 51.!)XI
Bounty Hunter- (Guns 10+. Research 12+. Streetwise 12+). $100)( Sum oft\\,'O best PRs
DoctorlSufXOOn (Diagnosis 12+. Physician or Surgery 13+). $250)( Ikst PR
Enf~ (ST 10+. hand-to-hand coni:lat sliD 12+.lrnirnidatiOflI2+. Strtctwise 12+). S250)( IQ
Infonnalion Worker (Computer Programming 10+). S2OO)( PR
LabAssiSlant (ComputerOperauon 10+. Research 11+. any science slilllO+). 5200)( Worsl PR
Mcme Miner" (Memetks 11+. Streelwise 11+).5200)( Memetics
Soldier (fwo of Ekctronks Oper.ukln. Guns. or Mechanic 12+: Fit or

Very Fit). 52.CXXl + (5200)( Military Rank)
Texher (fe3Chmg 11+).52,300
Volunteer Coonhnator (l.e3dership or Mcmetics 10+). 52.200

ConifQntwft' Jobs
Advocate· (fwo of Bard. Diplomacy. or Law 13+; Sta1lJS 1+). 5500 )( Ikst PR
AI Coach (ArtirlCiallntelhgence 10+. Memetics 12+). S4OO)( Best PR
Black Mnrketec" (Forgery 12+. Mcl't"hant 12+. Slteet\\,;sc: 10+).5750)( Worst PR
Computer Programmer (Computer Programming 14+).5500)( PR
Cyber-Athlctc· (Games IS+). s.wo)( (PR + Reputation bonus)
Engineer (Any Eloctl'Ollics or Engineer skill 13+).5500)( Best PR
Farhaulcr Officer (Free Fall 12+. Mech:mic (Fusion) or Piloting

(Low-Perionnancc Spacecraft) 12+). 5.000
Gcnchad:er (Genetics (Genetic Engineering) 14+. Streetwisc 12+). $800)( Woo-t PR
Genetic or Tissue Engineer (Genetics (Genetic or Tissue Engineering) 13+). S600 )( BeSt PR
Hazmat Specialist (NBC Warfare 11 +). $S.ooo
Industri:ll Designer (Anist or Sculpting 12+, Mcmetics 13+). $5.500
IntelligellCc Agcnt (Intelligence Analysis 12+; Security Clearance),

$4.500 + ($2S0)( Security Clearance)
[nVid Scriptc" (Vidt.'O Production or Writing 12+). $300)( Best PR
Microgravity Workcr (Free Fall 12+. Mechanic [2+). $S.OOO
Mid-Level Executive (AdministrJlion 12+; Memetics. Merchant. or Leade~hip 11+). S6.CKXl
Military Spacer (Gunner. Mechanic. or Pil()(ing 12+; Banlesuit or

Voce Suit 12+). $3.000 + (5500)( Military Rank)
Police Officcr (Criminology 11+. Guns or Beam Weapons 12+:

Legal Enforcement Powers). $4.000
Political Operative (Memetics 12+. Politics 12+). $5.000
Religious Leader (Occultism orTheology 11+. Bard 12+: CJericallnveslment).

$2,000 + ($ I,CXXl )( Reputation bonus)
Research Scientist (Any science skill 13+. Rese;m:h 13+). $5.000
Slinky Star (Erotic An or Sensie Interface 10+: upslink implant).

5500)( (Best PRoS + reaction bonus)
Terr.lfOlTllCf' (f.....o of Chemisti)'. Ecology. Geology. or Planetology 12+). $400 x Best PR
3D PrinLShop Manager (Electronics Operation 10.. ~'!efChant 12+). S.500

\l~alth\' Jobs
Crime Boss· (Adminisu:ttion 14+. $treelwise 14+). 515.CXXl Worst PR 4if-6i. arrested. 5d
Ghost Wliter (Br:un Hacking 13+). $12.500 PR -3if·7i. U. lose license
Nanotechnologist (Engineering (Nanotechnology) 15+). $12,(0) PR -I if-Ji. U
Politician (Bard 12+. PohtK:S 15+: Charisma. Sl3.tus 2+). 514.CXXl Worst PR -I if-3i. U. -I St.alUS
Senior E:l[ccuti\'C (Administration 13+. Leadership 12+: Status 3+). 513.CXXl Worst PR 4if-Si. U
WelSUfgCOO or HC3lblinler (Psychology 14+. Memetics or Surgery 14+). SI.CXXl)( Worsl PR-2 Worst PR -3if-7i. U. lose license
Xo.'(~ (fwo of Brain Hacking. Electronics Operation. or StJadoo.\·lOg 12+). $1 J.(XX! Best PR-4 ·Ji. 2dISd. aJTeSled

• FraliIOC,.: +/-1001:- per point the skill roU is madeJrnisscd by. Criueal.succc:ss triples income: critical failure means:t:ro income.





This chaptcr prcscllts a range of equipment available
in TraJlsllllmQII S/HICe, from computers to microbots.

Equipmelll runs on advanced rechargeable balleries.
One pound ofbaueries stores I kilowau-hour(3.600 kilo­
wall·seconds or kJ) of energy. costs $30. and occupies
0,02 cubic fecI. Some standardized energy cells:

AA cell: Costs SO,OI5: weighs O,(XX)5 lb. Stores
0.0005 kWh.

A cell: Costs SO,15: weighs 0.005 Ib, Stores 0.005
kWh,

EnERGY CEllS

at IIII.' ChiliesI.' embassy 011 Ceres. You IOld Mr.
Cohell II days ago thm )'011 'd need (11/ e.xlJellse
alloll'a"ce for a new outfit. He agreed. Ifyou're
b//s); sl/(/1I1 select olle for YOlI?"

"Thanks," ClISey cOllsidered. She ,/(/d some
lillie before the dockyard bars opened. Might as
well shop firsl. "You're too cOrlsen'(lth'e. Ope'l
the HlIygells City Mall." Casey slipped 011 a fil­
tillg leoum.l. Biomelric set/sors measllred her si:e
ami uploaded the daf(l. n,l.' Hllygens Cit)' vinllal
maff ap/H!(lred arol/lld her. She selected tile
Thanh Thao bo"tiqlle.

Clothes materiali:ed arol/lld her I'irtJlal
il/wge. All alll/oyi"g Slore clerk flil1ed abollf her,
a l'irtlllli blllferfl.\l

"lVhere will yOIl be wearing, ilia 'am?" il
asked.

"MicroglTlI'ity," Clue)' said, "Ceres, aCillal·
I): I'll get there "eXI mo",h"

"Ah. n,ell I'd Sllggest the chyrsllmhemllm·
wld·lxllS IJrilll SlItill top alld the dress shons."

Casl!)' /ook£d at herself. "Shorts ill moss
green," slle suggested. ",'II wke the dress ill I'lIri·
cloth memSWe(lr alld the tights i" spidergoot
ame/mOII'em'e...

"May I make aI/other sllggeslioll. "ILI'am.'
Hats should be faslliol/able Oil Ceres Ilext
11101111,...

"Olul): sholl' me whm's 1Ie'l\," All image
a,Jpeared, "Ooh. I like ,hm,"

"II is all AWI/ar Klllsterko,.,J j'kllllcal," said ti,e bl/t­
telflY, "I, ij' se/f-mailllailli/lg, sweat-eating, alld hM (III

apillvdisiac Iml"r. Ul1le clall's IIo/(1 it 01110 )'ollr head,"
"}'11111. \Viii it try alld ear Illy rug? l'l'e a EII/Jhrates,"
"Of course 1I0t," n,e bllfteljI) sOllllded slightly

offellded, "I, will wke tll'O hOIlI",\' to em; we willlllifree:e
lite skllllcar. Do )'0/1 wish 0111.' or several?"

"0111.'," Casey settled Oil SO/(Ir £\'press for delil'ery.
Credit tmllsJerred acros,~ all ellcIJ1Hed Iillk. NOII~ it was
time to cheek thm (/llst tmee , .

Casey woke lip 011 her bed ami !>'lrl?tched. Maill shift.
Her mg tried to cuddle lip - she'd left the themwswt
dOh'II.

"Closel." she IOld it, "I/Ow."' 1/ shook itself. thell slith­
ered away.

n,e !'ideo waif Oil tI,e ceiling callie 10 life, emiltillg a
soft lighr. "Tillie 10 wake lip, Casey," said her I'irwal
illfelftfce. n,e illfomol]Jh \l'as sit/illg besi(le Ihe bed, COl/­
trolling Ihe I'ideo wall, "YOII hm'e lOIs alld lo/s ofmail!"

"DolI't be so elleelflll," Casey said, She'd wken a
Deep SleelJ pill the lIight befoll?, alld 11011' she felt dis­
gustillg!.)' awake ami sober.

"Very lI'eff, Ig"or;lIg spam, the /lew seasoll of Xox·
hlllller staned last /light - I recolTled file first episode,
The RO)'(11 Navy SOV Resoilltion is ill pon, ami Captaill
Ironside 1I'01lid Iik£ to meel yOIl for bnmch. A/so. fhe sllr­
veiffal/Cf! dllj't YOllleft at Mr. ZJumg's office wallis to Ullk
to YOII."

"OlulY. Tell it to keep track of who comes a"d goes.
I'ff head to the (locks." Casey had" 'I bothered geuing
Illldressed last ,,;glll. There \I'(/SII't time loda.\: She whis­
tled, aI/(/ her hive opened, A flock ofStoub Blister aero­
stat microbots weill 10 work. It lickled. A few momelllS
later, she was clea", ami so were her clolhes. "CIOlhes."
Casey mllttered.

"Clothes," her illfomorph free·associ(lled.
"Case:.": ill three days yo// ha\'e to leaw!for the party

Tramlmmall Space is alate·TL9 setting with TL I0 biotech·
nology. but il uses the redefined tech levels from Sean Punch's
''TLS - Then And Now" article in Pyramid Magazine. This recasts
TL7-9 as folJows:

7. Modem (I 95 1-20Cl0): Computer. laser. miniaturization.
mature fission technology.

8. Mkrosdence (2001-2050): AI. gengineering. longevity.
micromachines. earl)· fusion technology, mobile robots. laser rock·
ets. and vehicle-mounted laser weapons. These technologies grad­
ually appear in early TL8 (2001-2025). maturing by late TLS
(2026-2050).

9. Nanoscience (2051-2100): Environmental engineering.
nanomachines. l>apient AI. mature fusion technology. early anti­
mailer technology. personal laser weapons. spacecraft panicle
beams,

As a result of this redefinition. cenain technologies are more
advanced than in other TL9 GURPS settings. while others are
retarded. GURPS Ultra· Tech 2 provides guidelines for such redef­
inition. called techllology plIlhs. [n these terms. Trallslmmotf
Space follows the "cyberpunk:' "hard science:' and "high biotech"
paths. Ua GM wishes 10 add items from Ultro- Tech and Ultra- Tech
2 to the setting. then he should use the guidelines in Ultro·Tech 2
for rhal combillalio" ofpalhs.



HIlRDWIlRE
The table below shows standard computers. These

are "serious" hardware: cheaper dedicnted computers are
integrated into practically everything.

Media
Ponable data-storage units are tertldisks (IDs). Each

holds 10 TB and is the size of a sugar cube. $5. om lb.
Old holodisks are still used on cheap machines (new

systems can also run them): each holds 1 TB. $1.
0.01 lb.

-I

+1

COSt Complexity Stomge
250,000 9 1.000.000
SSO,OOO 8 100.000
5I0.000 7 10.000

2.000 6 I.<m
S-lOO 5 100

Compl/ler Tab/e
Compl/ter \I~igh/

Macroframe 1.000
Mainframe 100
Microfr.lme 10
Small I
Tiny 0.1
Op/iolls
Cheap xl xO.05 -I xO.1
Compact xO.5 x2 x I
Genius xl x20 +1 xlO
Hjgh-Capacity xl xl.5 xl.5
Printed x I x4 x I
Quantum x2 xlO xl-1

Cheap computers use inexpensive processors and
storage media. They can also be older systems. Quantum
computers cannot be cheap.

Compilct computers are smaller but more costly.
GenillS computers are on the cuning edge of proces­

sor and data-storage design.
High-CaJ}acil)' computers can run 50% more pro­

grams simultaneously (three programs of their own Com­
plexity. and so forth).

Primed computers are printed on a nexible surface.
such as fabric (so they call be rolled up) or an area of skin
(resembling a tal(oo). 1lley require 4 square feet per
pound ofweight.1l1e surface is a solar cell and can power
the computer in any environment brightly tit enough not
to incur darkness penalties. Breaking the SUiface destroys
the computer. Not compatible with quantum orcybershell
computers.

Quallillm computers drastically reduce the time
required to perform cenain processes. Only macroframes
can be quantum computers.

Options C:lIl only be taken once each. All multipliers
are cumulative: e.g.. a cheap. high-capacity. tiny comput­
er would cost $400 x 0.05 x 1.5. or $30. Legality Class
(see p. B249) modifiers arc additive: however. LC cannm
exceed 6.

Data Stomge: Additional built-in data storage can be
purchased for $1 and 0.001 lb. per additional TB. usually
in multiples of 10 TB. Double the weight and halve the
cost for a cheap computer.

B cell: Costs $1.5: weighs 0.05 lb.
Stores 0.05 kWh.
C cell: Costs $15: weighs 0.5 lb. Stores 0.5 kWh.

D cell: Costs $150; weighs 5 Ibs. Stores 5 kWh.
E cell: Costs $600: weighs 20 Ibs. Stores 20 kWh.
Durtllio,,: Power requirements for devices are noted

with the size and number of cells. and the duration. Thus.
"2C (I hour)" means twO C cells provide enough energy
for one hour of operation.

Power Dmi,,: Standard batteries are designed to
release their energy gradually: i.e.. they cannot discharge
all of their energy at once. The maximum power output is
4 kW per kWh of storage. which drains the cell in 15 min­
utes. ThUs. a C cell could provide a continuous 2 kWof
power. a B cell 0.2 kW. and so on. This is sufficient for
most applications. but beam and electromagnetic weapons
(for example) require higher power outputs. To handle this.
power packs are used (see below).

Nom~chnrgeabJe Cells: These store twice the energy
of standard baueries for the same cost. but canIlOl be
recharged.

Power Packs: These cells use carbon nanotube ny­
wheels or high-temperature superconductors to store ener­
gy. They store only 10% the energy of standard baueries
for the same cost. but their power output is 3.600 kW per
kWh; i.e.. they can discharge all of their energy in one sec­
ond. All power packs are rechargeable.

Computer technology uses optical systems with molec­
ular memories and processors; sec Dalll Requiremel1ls
(p. 143). Processing power is rated abstractly in temlS of
Complexity. with each level representing a roughly tenfold
increase in ovemll e:lpability over the previous level. A sys­
tem's Complexity dctemlines whal programs it can run. and
how many: e.g.. :1 program of Complexity 2 can run on a
computer system of Complexity 2 or above. but not on a
Complexity I system.

The number of programs that can run simultaneously is
calculated as follows: a computer can run two programs of
its own Complexity level. 20 programs of one Complexity
le....el less. 200 progmms of two Complexity levels less. and
so on. For instance. a Complexity 2 computer can run two
Complexity 2 programs. or 20 Complexity I programs. or
one Complexity 2 program and 10 Complexity I programs.

Computers arc also rated for their data-storage capaci­
ty in terabytes (TB). One TB is roughly 1,lXX) gigabytes
(GB)or I million megabytes (MB): see Databases (p. 1..1-3).

All computers are assumed to have voice-instruction
capability. Computer Programming rolls are nol required for
most purposes: Computer Operation rolls are made at +3.

Being optical. all computers are immune to eleclJ'O­
magnetic pulse.

CompUTERS



WEnRnBLE UIRTUnl
InTERfnCES

These are as common as wristwatches once were.
They provide augmented reality (p. 62) and oflen host
Als.

Virtualillterface Glasses (VIG)
A pair of video glasses with holographic head4 up dis­

plays in the lenses. Installed in the frame are a tiny com­
puter (p. 141). digital camera. short-range radio
communic:uor (p. 148). infrared remote and receiver ()O-­
yard range). and bone-induction speaker. h has a global
positioning unit that automatically queries any accessible
navigmional satellites or OLher markers. enabling the user
10 know his position to within a few yards. It displays
infommtion from microcommunicator-equipped elec­
lronic systems (which includes jusl about everything) in
front of the user's eyes: lhis head-up disp13Y gives +1 to
PiIOling. Driving. and olher skills that benefit from fast.
hands-free display of infonnation. Dedicated Augmented
Reality software is included. so the primary computer
need not run this program. It is a cybershell. and can
house an AI or other digital mind. See I\~arable Vinf/al
Imeiface (p. 125).

VlG Frame: The VIG without the compUler. Add a
tiny computer with any desired options. $500. 0.15 lb., B
(10 days).

Distributed Virtualillterface (DVI)
Not everyone wants to wcar glasses. A DVI is a con·

tact·lens monocular. a digital camem in a hair clip, an
earplug sp:aker. and a belt-. wrist-. or shoe-mounted
mounted tiny or compact small computer. All communi­
cate with one another using microcommunicators. A DVI
is more discreet but less convenient than a VIG. taking a
few seconds to take off or put on. but otherwise identical
except for weight: 0.2 lb. (+ computer).

Implallt Virtualillterface (IVI)
See 8mi" Implllllts (pp. 64-65).

Cybershells alld Biashells
A cybershel1 or bioshell has the equivalent of an

implant virtual interface buill into it.

SOfTWnRE
Due to the high processing power available. most

software is designed to work in concert with Al agents.
Thus. instead of a specific "piloting" or "translation" pro­
gram. one simply acquires an AI as the operating system
and then progranls or teaches it the relevant skill.

If someone wants to write his own computer pro­
gram. use the New III\'ell1;otls rules (p. 8186: see

also pp. CI125-127). using Computer Programming
instead of Engineer. with a skill penalty equal to

twice the Complexity of the program mlher than -15.

Al Software
These artificial intelligence operating systems incor­

porate language recognition. acconmlodalion learning.
data links. and verbal and optical recognition. See Digital
Mi"d Tem!JlaJes (pp. 119-120) for capabilities. costs. and
Complexity ratings.

A trained AI costs more: $100 per character point of
advantages or skills beyond its model templates. and
S800 (NAI). S6.000 (LAI). 0' S30.000 (SAl) p" added
character point spent on DX and IQ. In areas where SAls
are citizens. they cannot be bought and sold - a creator
has the same responsibilities as does a parent to his child.

A copy of a second-hand or black-market Al is
cheaper. bUl may have picked up various bad habits. Sim­
ulate this by giving them a few points of quirks and dis­
advantages, and by not charging for any advantages or
skills acquired through these extra points. However. an
NAI will not usually have more than ·15 points. an LAl
more than -25 points. and an SAl more than -45 points of
bad habits. Suitable disad\'antagcs for Als and LAls
include Bloodlust. Combat Paralysis. Cowardice. Gulli­
bility. Impulsiveness, and Truthfulness. An SAl could
have any mental disadvantage not inappropriate to its
physical fonn.

Sh(ldows: A shadow costs about as much as an equiv­
alent ordinary AI. Creating a custom-made shadow adds
a further $10,(.100 for deep brainscanning. Note that any
number of shadows can be created using the data from a
single deep brainscan. A copy of an existing shadow may
cost the sallle as a skilled or second-hand Al (depending
on the situation). A shadow of a celebrity often costs an
extm 10% per point of positive Reputation or Status he
had.

ChoJts: Ghosts are usually only available on
black market. since they arc considered sapient in
most places. Cost varies dramatically, dep:nding
on the individual. A rare xox of a celebrity may
sell for several mil/ioll dollars. Note that a ghost
can be used in lieu of a brainscan to create shad­
ows.

Augmented Reality and Cosmetic
Software

AIIgmeme(J Ree/lit)': The basic program used to work
with a virtual interface and govern machine-human com­
munications. It is normally a dedicated program. bUl if
bought independently. it is Complexity 4. $100.

MlIgshor: This program identifies faces in real time.
matches them with biographical data. and assembles an
appropriate precis. Effectiveness depends on whether the

subject is likely to be in the user's databases or on the
Web. Complexity 4. 100.



Social Telepresence: Two (or more)
people wilh vinual interfaces can initiate a

social telepresence conference provided each
has a copy of this program. The interfaces relay
imagery of their surroundings plus the chosen
avatars of the users: lhe interfaces also track body
movements. The result is the illusion that the per­
son talking to you is next to you. Includes the abil­
ity to load graphic images into the "avatar" file (this
can also be a direct fet."'d from a camera. if desired).
Complexity 3. S I00 for 2D: Complexity 4. $200 for
3D.

V;rfl/a( Tlltor: This coaches the user in a spe­
cific task. such as building a house. User has an
effective skill of 12 for an Easy skill. 11 for an
Average skill. 10 for a Hard skill. or 9 for a Very
Hard skill. Any necessary pans must be purchased
with appropriate v·tags. Typically Complexity 3.
$100.

Databases
A database is a collection of information in

computer-readable form. All databases have built­
in search and indexing programs. For a database of
a given size. the wider the subject it CO\·crs. the less
detail it has. Database size is measun.--d in gigabytes
(GB) or terabytes (TB).

Information
Infonnation costs are highly variable: an ency­

clopedia or similar item might be free for down­
load. or COSt from $1 to 100. Cost does not

necessarily correlate directly wilh size. but rather
with copyright. supply. and demand.

3D Billeprims: The instructions to build a
gadget using a 3D printer or robofac. Legal 3D
printer software for many commercial goods is sub­
ject to licensing agreements that require royalty
paymcnts based on the quantity ofgoods produced.
typically 10%-50% of the base cost of the item. Thc
royalty may exceed 90% on goods whose main cost
is their anistic value. information content. or trademark
(e.g" designerclothcs). Complexity 4. 0.1 GB fordeviccs
costing up to $100. Complexity 5 and I GB for devices
up to $1.000. elc. LC is equ:llto that of the item.

IIIVid: "Interactive Video" is the mass media of2100.
although it's being supplanted by newer technologies
such as slinkies. It refers to audiovisual programs that
react to the user's expressed mood and preferences using
both built-in AI and the ability to access the Web for addi·
tiona.! infonnation. An InVid might be as simple as a
sports program that allows the user to switch viewpoints
between players and olTers stats on demand. or as corn·
plex as a multi-path drama that analyzes the user's mood
and responds to it. InVids also include old-style com­
puter games. To run any kind of InVid. a computer

DnTn REQUIREmEnTS
Programs:

Complexity I: 0.01 GB.
Complexity 2: 0.1 GB.
Comple~ity 3: 1GB.
Complexity 4: 10 GB.
Complexity 5: 100 GB.
Complexity 6: I TB.
Complexity 7: 10 TB.
Complexity 8: 100 TB.
Complexity 9: 1000 TB.

Slink)' recording. I second immersion: 0.1 GB.
Slink)' recording. I minute surface: 0.1 GB.
20 min. video or 40 min. high-res graphics: 1 GB.
1.000 hours low-fi. 20 hours medium-fidelity. or 2 hours

hi-fi audio: 1GB.
50,OCO low-res graphics: 1GB.
Complete street-level map of large country: 1 GB.
Lifelike virtual avatar character: 1GB.
Plans of 100 small or 10 complex vehicles: J GB.
Genetic map of one human: 2 GB.
Lifelike vinual outdoors. per square mile: 5 GB.
Detailed global navigation chans: 0.1 Ta.
Lifelike vinual house or park: 0.1 TB.
Public or school library: 0.1 TB.
City or college library: I TB.
Lifelike virtual mansion: I TB.
Big city or university libmry: 10 TB.
Lifelike virtual street or mall: 10 TB.
Shadow mind emulation: IOTa.
Large university or copyright library: 100 Ta.
Ghost mind emulation: 100 TB.
Lifelike vinual neighborhood: 100 TB.
Lifelike virtual city: 100 TB per 1.000 popul::ltion.
Less-realistic "magic realism" VR takes up 10% of sp:lce;

canoon VR takes up 1%.

needs a vinual interface or a video wall. InVid rentals
are 10% of purchase price.

InVid (software): Complexity 3-5. $10-$100.
0.1-1 TB.

Slillk)' Metlill: May be expensive. or free with a d:lta
subscription. if accessed over the Web. New entenain­
ment slinkies are typically 10 per GB.

Mind·Emlllation Software
ehost COIIIIJi!er: Required (0 allow someonc with

Anificial Lntelligence skill to create a ghost. Complexity
9. $12.800. LC 2.

SI1(/(/oll' Compiler: As above. but used to create a
shadow. Complexity 7. $6.400. LC 2.



TElEOPERnTIOn
Teleopemtion is the remote control of a cybershell, generally via a radio.

infrared, or laser communicator. The leleoperalor and cybcrshcll both require
leleoperalion programs. The cybershelrs program nonnally requires a password.
limiting access to authorized lelcoperalors.

The leleoperJtor uses the remote-operated ("drone") cybcrshclrs sensors
and controls it, superceding the drone's own digital mind. if any. 11le drone is
effectively unconscious while being cOlllrollcd. For ST. OX. or HT rolls. usc the
drone's values. The conlrOller uses his own IQ. Will, and skills. However, in the
case of DX- or HT-lxlsed skills. modify by the difference in OX or HT values:
e.g., a tcleoperalor with OX 14 controlling a OX 12 drone would have a -2
penalty on DX-based skills. TIle GM determines which adVanl:lges and disad­
vantllges are applicable. In general, me lek.'Opcrdtor uses those drone's physical
advantages or dis:advantages, bUI his own mental ones.

There is also a "teleprescnce penalty" on anything done through me drone.
It varies by software:·1 if using direct conlrOl, -2 if VR conlrOl. Teleopcration
also assumes me teleoperator is focusing entirely on the drone and not doing
anyming else. Otherwise. there's a 4 penalty on anything he's doing either with
lhe drone or with his reallxx:ly.

A teleoperatorcan control multiple drones. Apply a cumulative -2 per drone
aCler the first to all rolls to operate any of me drones. Each drone also needs an
extra program.

1be speed of light is an is!>ue for long-range teleoperation. Every 186,000
miles (I lighl·sccond) between the operator and me cybershell imposes a one·
second delay on any action. E,ren split-second lighl-Iag can be a problem: a tele·
operalion aclion such as dodging or shooting at a moving target is at -I per
10.000 mil~,

Teleoperation requires 3 two-way communications link. If mis is jammed or
interrupted. lhe teleoperator loses control.

Ghost-Editor
Allows someone to use Bmin
Hacking skill on a mind emula­
tion: see Bmill Hacking (p. 136).
Complexity 8. 520.000. LC o.

Robotics COl/trol
Software

Swann COli/roller: Lets a
user command and control
microbot swarms through 3 vir­
tual interface. The OM can
make a secret Elecrronics Oper­
Oltion (Robots) skill roll to see if
the swarm understands the
orders (apply penalties for con­
fusing instructions). Failure
means the swarm does not do
quite what was intended (OM's
oplion). A separate program is
needed for each swarm type.
Complexity 4. $200. LC is
equal 10 that of the swarm it
controls.

Te/eoperotiotl (Direct Con­
lro/): Allows someone with a vinual
interface implant to teleoperate a
cybershell (see box). Both me con­
troller and the cybershell need this
software. Complexity 4. $5.000. LC 5.

Te/eoperwioll (VR Control): As
above, but usable with a nonimplant
virtual interface. The user needs VR
gloves if he wishes to experience
touch through the cybershell: if he
wishes 10 experience other tactile sen­
smions (if possible through that shell),
he needs a VR Suit (p. 149). Both
Ihe controller and the cybcr·
shell need this software.
Complexity 4. $2.500. LC 5.

Skill Sets
These knowledge bases

give an AI a particular "prepack­
aged" skill. The AJ may use the skill
direclly (if it occupies or teleoperalcs
an appropriate c)'bershell) or. if it
lacks necessary lxx:Iy pans. in vinual
reality. Skill Set software is discon·
necled from the AI's own set of
learned skills: !he skills only apply
when the AI is running the program.
and are not cumulative with learned
skills.



Top 10 81 Compnmon SKill SETS

PESA. it keeps track of 10 distinct targets or
emission sources simultaneously. displaying
appropriate information (size. signal
strength. bearing. vectors, etc.) on a moving­
map display. Complex.ity 2. $100. Add +I to
Complcxity and double cost per tenfold
increase in targets.

Virtual Reality Programs
Basic VR Program: AJlows a virtual

interface to lfaCk the user's OOdy motion and
translate iI into virtual reality. obviating the
need for a suit unless laClile sensation is 10 be
tr•.msmiltcd. but this is sufficient to walk
around and (with the addition o(YR gloves)
manipulalc objects. Complexity 3. S200.

Neural VR Progmm: Used with an
implant vinual interface (p. 150). Gives a
deluxe. full-sensorium experience (Com­
plexity 4. 55(0) or utterly lifelike virtual
reality (Complexity 5. $4.000) wilh no need
for suils. etc.

VR J)mabllSe: A IXIckaged virtual environment. char­
acter avatar. etc. $1 per GB or 1.000 per TB for off-the­
shelf versions. 10 limes thai (minimum 520) for a custom
design. See [)allllxlSes (p. 143). Use with VR Manager.

VR Mallager: Supports 10 users per program in lotal
YR. Complexity 5. 500. Add + I to Complexity and dou­
ble cost per tenfold increase in users.

19
18
17
16

18
17
16
15

17
16
15
14

7 8 9
UXXJ S2.000 S5.000

16
15
14
13

15
14
13
12

14
13
12
II

Comple.~I)·:

Cost:
Ski/ll.£\·e/:
MJE 13
M/AorP/E 12
MIH or PIA II
MlVH or PIH 10

Skill Set Table
3 4 5 6
50 $100 $200 $500

ACCOII/ltillg-J J: Used 10 manage personal finances.
Cookillg-J3: Used 10 prepare gourmet feasts at home.
Diagnosis-J J: Used to track biomonitor inpul and provide health

advice.
Driving (AlI1omobile)-J J: Used 10 control an auto.
Electronics Opemlio/l (CommllllicotioflS)-J2: Used 10 manage

satellite TV recepLion and basic communications security.
Erotic Arr-IO: Used to control an avatar bcxty in vinual reality.
Gomes-J3: Each game type is a separate skill.
Lang//oge-J2: Used for real-time tr.mslation.
Research-J2: Used for online data mining. Often bought with an

optional specialty: e.g.. current events. people's faces. bargains. or
porn.

Writing-J2: Used to tum spoken words into lext: called a "voice
processor:'

All of the ::above are Complexity 3. $50.

Note: Skills selS are -3 in nonroUline situations. like
comb.'lt or emergencies. A cybershell's OX bonus adds to
DX-b.1.sed skills. Artificial Intelligence. Computer Hack­
ing. Combat/Weapon. and 1l1icf/Spy skills are Legality
C1a!~s 4.

Tactical Programs
f1UD Ttu-gelil1g: Used in conjunction with a HUD

sight-equipped missilc wcapon. by a shooter with a vinu­
al intcrface (p. 150). this projects crosshairs on the user's
field of view. showing exactly where the weapon is point­
ing. It also allows the user to see around comers. HUD
Targeting subtracts 5 from SS number. Complexity I.
S250. LC 5.

TacNet: This software helps a leader monitor a com­
bat force by intelligently tracking and displaying their
positions. firing arc!!.. blind spots. command relationships.
ctc. It adds +1 to Tactics skill whcn commanding a unit of
the givcn size or smallcr. Complexity 2. S1.000. LC 4 for
a squad (or up to 2 vehicles): Complcxity 3. 52.000. LC 3
for a platoon (or up to 6 vehicles): Complexity 4. $4.000.
LC 2 for a company (or up to 12 vehicles): Complexiry 5.
8.000. LC 0 for a baltalion (or up to 36 vehicles).

Target Tracking: Used in conjunction with a sensor
system such as a radar. mdio direction finder. or



ConsumER GOODS
These items arc what most people spend their money

Base COSlS for new dolhing: 50 for a set of casual
clothes, $250 for a formal outfit. Double cost for top
brand names and quadruple cost for designer fashions.
but halve cost for pirated designs or used doming. Also
double cost for winter wear and halve cost for light sum­
mer wear. Normal clothes weigh I lb.: winter clothes
weigh 3 Ibs.

C"ILOPROOf BiOmETRICS
This technology is an evolution of the trigger Jocks

on guns. Paint-on biometric scanners may be integrated
into medicine bottles. cookie boxes. adult loVid. beer
cans. elc. When someone buys (for example) a can of
beer. lhe act of electronic purchasing uploads his
thumbprint signature (and thai of his partner. if desired)
onto the can's seal. Now only he can open it. Some coun­
tries require !.his son of thing for many products. while
others make it optional.

Smart Fabrics
lllCSC incorporate microelectromechanical systems

(circuits. sensors. or motors) woven into the fabric. allow­
ing them to alter their shape. texture. or color. Solar cells
or static-electricity collectors provide power. These
options can also be applied to flexible annor suits
(p. 159). If adding percentage costs to annor or clothing
costing over $1.000. culculate the additional cost as if the
clothing cost only $1.000.

[JI/;.zll'e(lr: Clothcs (or other fabrics. such as carpets.
shcets. or upholstcry) with microscopic motorized brush­
es thm repel din and grime. It also sheds water much
more rapidly than usu:ll. and can dry in one-fifth of the
nonnal time. making it popular rainwear. Despite its
nickname. it is inaudible. +100% to clothing or fabric
cost.

Memswellr: This is clothing (including footwear and
imitation-leather goods) that automatically tightens or
loosens to give a better fit. Microscopic sensors and
motors in the fabric adjust it as needed. It is by no means
one-size-fits-all apparel. but it offers more tolerance than
"dumb" clothing and is I'e')' common in footwear. It
can also change porosity. to adjust to changes in

temperature and humidity. +200% to clothing cost
halves the weight of winter clothes.
\laridotll.' Fabric can have imprinted electronic cir­

cuits that allow it to alter its color. A sweater. dress. jack­
et. shin. pair of pants. or skin may be bought with many
color paucms programmed into it; one can switch to Ute
next pattem by running a finger over a sensor concealed
in the gannent. Appropriate camouflage gives a -2 on any
roll to spot the user. +200% to clothing cost.

VideoclOlh: Clothing that acts as a "ideo display.
+100% to clothing cost.

1be above options can be combined; percentage
modifications arc additive.

Amtar Outfits: People orten meet via telepresence.
An off-the-shelf avatar outfit is free with the software. but
a brJnd·name digital fashion (for humans or infomorphs)
is $20. and a cuslom-dcsigned outfit may be S200t.

OT"ER "EnU" nno
fnsmon ITEms

Di(11tIO,ld Nanogel: Allows bite to do rnrust-2 cutting
damage if human. First developed for guard dogs (+1
damage if they already have Sharp Teeth). Lasts I year.
SI.()()().

Digital Hair: Sman electrostatic shampoo allows
hair to bind as a nexible video display and antennae. dis­
playing programs in vinual interface. Breaks down after
a weck. $100.

N(lIIogel Toothpasle: Paint on teeth for long-tenn
protcction against cavities. Lasts about a year. $IO().

N(momorphic TtlllooJ:Tatlooing with nanoprocessor
ink is the Imcst fad. 1l1Cse are vivid tattoos that can fol·
low prcprogr:unrned scripts in response lO changes its
rnicroscnsors detect in the skin (sweat. tcmperJtuTC. etc.).
For example. :1 tiger that roars when skin sensors detcct
anger ... or pUlTS whcn the wearer is aroused. $500 per
tallOO. plus $250 per extra function.

Sk/lllcar: A living h:ll. Keeps the head wann.
solar-powered. and iLS aphrodisi:IC purrs add +1
to Sex Appeal for people who like cats. bUl
drive othcrs nuts. $500. Numerous olher biotoys
exist.

Silitspm)'.' Skinlight nanopore equivalent to
light clothing. Peels off under sonic shower. $4. 0.25 lb.

fURmS"lnGS nno
DOmESTIC EQUIpmEnT

2D Video Utili: A "ideo display and speaker that uses
low-wattage nanocircuits. The wall itself ripples to gen­
erJte sound. allowing a huge directional speaker effcct if
desired. Most residences have these: they are also used

for ad walls. etc. 10 and 0.05 lb. per square fOOl.



Apanmetl1: $4OOImonlll.
Grocerie!i, I week '5 supply: SO.
Hotel. good: S2WnighL
HOl/se. 4·bedroom: $100,001
MOlel. cheap: SOInight.
Prices are global averages. Multiply by 5 in areas where

average wealth level is Wealthy. by 2 where Comfortable, by 0.5
where Struggling. and by 0.2 where Poor.

Food and accommodations are included in the monlllly cost
ofliving (see p. 128).

Top SIX Fun FOODS ns Of
JnnUnRY 1, 2100

I. Nallopaste RmiollS. New from SpaTek!
Originally de\'e1oped fOl" the USAF. Fun for
kids! Programmable. One tube has 100 great fla­
vors and textures! S10. 0.5 lb. pertube.

2. Aliballa"a. The new biofruit from
Biotech Euphrates. combining twO great tastes:
alligator and banana. Peel off the scaly hide and
bite down for scrumptious goodness! Serve with
milk. $0.50.

3. Dali Koke. Ihe S/lrreal Thing. A nootrop­
ic drink containing bioenginccrcd proteins that
affect the brain, triggering especially weird
dreams. $5 per drink.

4. Mars Spidem/ilk Cl1ocofllle. From gen­
uine Martian spidergoats. "Low·G means low
fal!" $1 on Mars. $2 clsewhere.

5. Safeburger.. The latest in smart faux beef.
Eat it as fast as you like. you'lI never choke. $2.

6. Caprai" Mflemo: Smart drug candy lIlal
extends and amplifies short-ternl memory. Tak­
ing it <;:trengthens memories fonned while the
drug is working. so lIlat they can be recalled willl
superior clarity later (+3 on IQ rolls to
remember). Lasts 10 minutes. $5.

3D Video n¥iff: A phascd·array screen
and speaker system lIlat can function as :I high-
res 30 :ludiovisu:ll display. producing im:lgcry indis­
tinguish:lble from reality. $50. 0.05 lb. per square fool.

f)i{jgl/o~'ric Toilet: A biosensor unit built into the toi­
lct sc:ms the user's wastes. :llld a rnicrocornmunic:ltor
updates his vinual intcrface if anything odd is detected.
Oi:lgnostic toilets routinely dctem1inc if someone has dis­
eases. poisoning. parasites. or other prob-
lems. Public diagnostic toilets may alen
health authorities if lIley dctect contami-
nants such as infectious diseases or
nanoviruses. S2OO.

Domestic Nlmocleallser: A solUlion of
microscopic cleaning bacteria lIlat work 10

remove slains. grime. din. dandruff. loose
skin flakes. etc. from surfaces (organic or
inorganic). It can serve as a shampoo. soap.
or detergent. It can also remove forensic
evidence such as bloodstains or skin flakes.
Treating an area imposes a ·3 penalty on
any rolls made to locate or analyze such
evidence. However. forensic microbots
(p. 170) can idcnlify the exact br:.llld of

nanocleanser used! A can ($25. 0.5 lb.) lasts for 2
weeks of routine domestic cleaning or one big job.
Fil1illg Leotard: Scans body to dctennine measure­

ments for uploading to clothing shops. $200. 2 Ibs.
S"um Rllg or Ba,hmllt: This slowly lUgs itself

across lIle floor. slurping up din. puddles. deposits of
soap and hair spray. hairs. etc. ST 4. OX 4. IQ I. HT
1218: Move I. $500.

Sollie Shower HecuJ: A luxury item lIlat can be
a nec~ity in water-poor areas or spacecraft. An
ultrasonic spray clipped to a wall simultaneously
cleans and massages the user. $800. 20 Ibs.

Wombski" Bed: It·s alive. wann. and you'll
never want to leave. $7,500. 20 Ibs.

CommumcnTlOns
nno InfORmnTlon

EQUIpmEnT
Most people and machines are constantly tied

into a system-wide flow of infonnation via radio.
cable. and even laser communication links.

DnTn nETWORKS
Computers connectt'd to a communicator

can access local or system-wide networks
through their communicalions service provider.

once an account is established; Ihe largest
provider is Teralogos. Most use a mix of satellite
tmnsrnission. optic cable. and local relay stations.
The cost of subscribing varies with the speed and
quality of service. but $IO/month is usual. with
additional charges for sloring extra data online
($1 frS/month).

FOOD nnD nCCOmmODnTlonS



Data Security: Commercial providers do not
monilor data contenl - in most countries. Some local
laws require this. and reslrict available encryption proto­
cols. However. all service providers can monitor lhe
flow of dala. which can provide valuable information 10

investigator.;.
Data Tmll5fer Rates: 1.000 GB/second for optical

cable (most buildings have these). 1.000 GB/minute for
laser. 10 GBlminule for infrared or microwave light­
beam transmissions. and 0.1 GB/minute for radio.

Data HaI'ens: Data havens are service providers
established in locations where governments have prom­
ised not 10 monilor data flow. or in areas which lack gov­
emmenL'i. They charge an a\'erage of $501month for
services and SlorrB/month for data storage. They prom­
ise nOl to provide Ihis illfonnation to others. It comes
down to whether you trust thelll more th,U1 governments
- one scandal can destroy a data haven's reputation.

U'l!bCom: Anyone registered with a com service
provider can use a mdio communicator as a cellular
audiovisual phone. This costs an additional $IOImonth
per individual com number added to the subscription.
Long-distance calls on the same celestial body are free.
while interplanetary calls may be placed for
$IOIAUlminute (minimum SlIminute).

Ellcryptioll
All messages. electronic mail. and signals are rou­

tinely encrypted using strong encryption protocols. unless
deliberately scnt in clear. No special com scramblers are
required.

earty all encryption uses a public-key system. In
conventional encryption schemes. keys must be
exchanged by some other secure method; this is often dif­
ficult. since (presumably) a lack of secure channels is
why the message is being cncrypted in the first place. In
public-key encryption. the encryption and decryption
keys arc different Therefore. the encryption ("public")
key can be made public knowledge (part of onc's e-mail.
orten included as a "signature") and used by any would­
be sender to encrypt a message to its owner. This message
c.lllnot be decryptcd with lhe encryption key. so no one
other than the intended rccipient can decrypl it - inc/mi·
illg the sender who encrypted it. When someone rcceiv:s
a message encrypted with his public key. he uses hIS
secret ("private'') dccryption key (stOl"l,."'(J. encrypted. on
his computer) to decrypt the message.

Cracking 2100-era encryption is effectively impossi.
ble using normal means. as nonnal keys are designed to
lake a cenlury or more to Cr..lck using the best arrays of
computers running at full speed. TIley call be cracked
using quantum computers (p. 66). but not in realtime. as
it generally takes a singlc Complexity 10 quanlum com­
pliler about a year 10 crack the encryption on a message.

QllllIIt/lm ulcl)ptio//: This is the ultimate form of I
encryp!ion. 11 is only IX>Ssible for dircctlasercom or fiber­
optic transmissions - IlOI for conventional radio or net.
Eavesdropping on a quantum-cncrypted message alerlS
the sender and recipient. A laser communicator can be
modified to use quantum encryption for $5.000.

CommumcnTORS
If the user has a com subscription. then he C,lll use a

communicator as a cellular webcom and (ifthere's a rel:ly
slation in range) reach anywhere in the solar system. All
communicators can link to a virtual interface. providing
video even if !he com system does nOl have its own
screen.

Radios
These are broadcast radios: everyone within range

can detect !he signal. although transmissions are nonnal­
Iy sent as encrypted data. Effective range can be increased
by up to 100% with an Electronics Operation (ConmlU­
nications) roll. at -I per extra 10%. (One try per minute.)
NO! usable underwater.

Imp/a'" CO""lIlmicator: A surgically implanted
model with I-mile range. $250 (plus $500 and 1/2 hour
for the surgery).



Short-Rallge Commlltlicll1or: An
earplug·sized model wilh 12.5-mile range. $25.

0.125 lb.. A (8 hoo"j.
Medillm·Ra1lge Comm"/licator: A palnHized model

wilh 25·mile range. Includes video screen. $100. 0.5 lb.. B
(8 hoo,,).

Long-Rallge Commullicator: A backpack·sized model
wilh 5O-mile range. Includes video screen. 300. 5 100.. C
(8 hoo,,).

MicrocOlwmmicators: These are too tiny for humans
to use directly. but are built inlo most electronics and many
other devices. enabling augmcnled reality and interconnec·
tivity. Each is about 1/100" across. with negligible weight
and cost ($1 per 100). Range is I yard. They draw a minis­
culc amount of power from thc system they're built into.

Radio Directioll Fillder (RDF)
This device can detect thc approximatc direction and

dist:mce (via signal strength) of a p:uticular mdio lrans·
mission. Transmissions are routincly encrypted. and in
busy areas (such as a major city) there may be hundreds
of lhousands to son through. all of which are very dim·
cull to tell apart (but see Targe! Tmckillg program.
p. 145). Thus. lhe user should specify narrow parameters:
c.g.. telling the RDF to hunt for "nearest unidentified
transmiuer" will let you lraCk that teleopernted cybershell
lhafs sneaking through your building. via the tclemeuy it
transmits back to its operator. RDF rangc is lhe lower of
its own range or !he transmiUer's (tiny microcommunica­
tors can't usually be lraCked). Two or more separated
RDFs (say. 100 yards apart) can be used for precise trian­
gul:uion to fix localions. The GM may require an Elec­
tronics Operation (Communications) roll to isolate a
panicubr signal to allow il to be ll"ilcked. Treat as radio
communicators. but at 5 times cost.

lllJrared Commullicator
Uses a narrow beam of infrared radialion receivable

by another IR communicator or receiver. 50-yard mnge.
Not usable underwater. $130. 0.25 lb.

Laser COllllllunicators
Usc modulated laser beams to transmit data. audio. or

vidco.11lc signal is recei\'able only by another lascrcom in
the direct palh of the beam. although it can be relayed
through multiple communicators (including satellitcs).
Intcrvening objects or tcrrain. smokc. bad weather. and
murky water can block the signal. Multiply given range by
10 in trace atmospheres or vacuum: divide by 10 in clear
water.

SIIOI1-Rimge Lasercom: 2Q.milc mnge. $312. 1.3 100..
B (8 hoo"j.

MetlilllTl-Rallge LlIserr:om: 200-mile range. $1.000.
5.5 Ibs.. C (8 ho''').

Lollg-Rallge Lasercom: 2.00Cl-mile range.
$3.750.55 lb,.. 0 (8 ho,,,j.

UIRTunl"REnLITY GEnR
VR Glm'es: Allow manipulation ofobjects and trans­

mission of tactile sensation in YR. $500. 0.25 lb. Can be
incorporated into clothing or annor.

DelIue VR Suit: Blocks out lhe "real world" and can
transmit scnsalion to any area of the body. Use wilh any
vinual interface. $5.000. 16 100.

Sensor Glow's: These are equipped wilh nanQl1lc­
chanical tactile. pressure. chemical. and biometric sen­
sors. They can weigh items by lifting lhcm. measure lhe
hardness and smoothness of materials. detect chemicals.
read ink printing. and scan any of this information into
computer memory by touch. This gives the equivalent of
Sensitive Touch advantage (p. CI65). Using scnsor gloves
requires a vinual intertace. $2.000. 0.2 lb.

ImPlnnTS nno InTERnnlnUS
Brain implants are surgically inscncd in the user's

brain and Iinkcd to his ccntral nervous system. Insertion
is normally safe if pertomlcd in a clinical setting. but a
quick·and-diny insenion may require a Surgery roll.
with failure damaging or destroying the implant and
critical failure causing brain injury (·1 IQ. or a disad­
vantage such as Epilepsy).

Removing a brain implant is done in the same way
as implanting one. However. it is possiblc to booby·trap
an implant, wilh a conex bomb lhm will kill !he user and
do Id-I damage 10 lhe surgeon (or his equipment. if oper·
3ting remotely) if removal fails. If an implanl is booby·
trapped. then the trap must be removed first (use Traps
skill) or it will activate when an attcmpt is made to
remove lhc implant.

Implants are nornlally invisible and undetectable
wilhout a diagnoslic bed or HyMRJ. Since brain implants

usually require other external devices or have othcr
disadvantages. they do not cost char-Jcter points.



Imp/alit Jack
A skull socket. User must have a brain implant:

the jack is included at no extr.:t cost. This simply
allows the user to plug an optical cable inlo his head
for higher data-transmission r.ues. Usually used with

a VII. but useful for control of puppets. etc.

Upslink dat:l can be experienced in immersion
or slIrfilce mode. In immersion mode, !.he user is

unable 10 use his own senses and is effectively a passive
receiver. If the slink recording or transmission includes
pain or injury, someone accessing !.he data also feels pain
and sufTers shock. knockdown. and stunning. but takes no
damage. As well. !.he downslink user must make Fright

Checks if the upslink user did. The GM should__- !:::::~........ also require Fright Checks in the event of
severe injury. tonure. death. etc. suf­

fered by the upslinker.
In surface mode, the user

experiences another's per­
ceptions. but they arc

slighlly muted. He can still
function. but he will be
distracted (-3 on other
activities. unless the task
is one that would benefit
from intimate knowledge
of what the subject is

feeling: e.g.. attempting to
interrogate or seduce him).

The user suffers only half
the subject's shock penalties,

and is at +4 on any HT rolls or
Fright Checks required.
A downslink COSIS $7,000 (plus

$1.400 for surgery).

PlIppetlmp/allt
This impl:lIlt can be installed in a person's brain

to allow remotc control of his body by someone run­
ning bioprcscilce ("puppetcer") software. The
remote puppetecr controls the subject. The rules
under Teleopemriol1 (p. [44) apply. There is no addi­
tional penalty if the controlling eillity also resides in
~he subject (e.g.:l VII taking over its host body), but
If he controls a puppet externally using radio rather
than :1 cable jack. bandwidth limitations require the
user to deliberately "downgrade"' his primary sense
(add Color Blindness to vision. reduce Discrimina­
tory Smcllto nonnal smell. etc.).

A puppet implant COSIS $50.000 for sapient
species such as humans or sapient uplifts. $20.000
for presentient animals. It can be implanted in any
mouse-si7..cd or larger creature. LC 2 (humans), LC
4 (animals).

Virtlla/Illterface Imp/alit (VII)
A virtual interface implant is functionally similar

to virtual interface glasses (p. 142), except infonnation is
exchanged and displayed through the user's senses and
thoughts. TIle implant translates digital information into
electrochemical impulses. and vice versa. A VI] is also a
cybershell, and can house a digital intelligence (see Vir­
!lllIllmer/ace Impltlll'. p. 125).

This has two main advantages: it allows
for a superior teleoperation and virtual­
reality experience, and il is convenient.
The VII provides no additional skill
bonuses. A VII also includes a tiny
computer and an implant commu-
nicator that allows il to inlerface
with any other implanted or
wearable device.

A VII COSIS $2,000 (plus
$2.000 for surgery) pIllS the
price of a tiny computer. l1le
computer must be compact. and
may have other options (except
for printed).

The user will normally control
his own VII. but it is possible to
implant one opemted by a digital mind
for which the implantec lacks !.he com­
mand codes.

OislribJllell VII: This is a small com-
puter. part of which is implanted in the br.lln and other
parts of which are distribuled lhrough lhe user's body.
Cost'> $4,000 (plus $4.000 for surgery) 11111s price of a
small compact computer.

Sellsory DOWlllillk ("DoWllslillk")
Imp/alit

A downslink allows its user to interpret slink
recordings or live upslink transmissions. In either
case. the user receives all sensory information that
was experienced by the upslink user. feels what he

feels. see!> through his eyes. and so on.

Sellsory Uplillk ("Upslillk") Imp/allt
An upslink impl:ll1t translates the user's sensory per­

ceptions and surface thoughts into digit..! foml. Dnta is
tmnsmitted via microcomlllunicator at 0.1 GB/second.
The user needs a virtual interface (worn or implam) or
implant communicator to store or tmnsmil the data.

Sllmdllrcl Ups/illk: A slandard upslink costs $8.000
(plus $2,600 for surgery). LC 5.

PlIssh'e Up!>'/i"k: These upslinks are remOlely can·
trolled by someone other than the subject. They are often
used to observe animal behavior, monitor prisoners, etc.
Same cost, LC 4.



SEnSORS
Optics

These enhance nonnal vision. Op£ies are available as
goggles or glasses. or buill into a wearable virtual inter­
face or helmet.

Ami-Glare: Protects against bright nashes. lasers.
etc. as per Polarized Eyes (p. CI63). 37. negligible
weight,

Infrared: Gives wearer Infravision (p. eIS8). 5300.
0.5 Ib" B (2 months).

Low-Ugllt: Gives wearer Night Vision (p. 822).
$150. negligible weight. A (6 months). 1l1is is free with a
wcumble vinual interface.

MU/lil'iew: Standard Illultiscnsor imaging system.
User can switch between nOlmal vision. Infravision
(p. eIS8). Night Vision (p. 822), and Polarized Eyes
(p. CI63). 5600. 0.75 lb.. B (I month).

Teleview: As per multiview. bUI adds 1-4 levels of
Telescopic Vision (p. C168), usable wim any of lhe
options. Add 25% to weight and cost per level.

Search Radar
Searches a 1200 arc each tum as per Radar Sense

(p. CI63). Most moving targets are detected automatical­
ly. but an Electronics Operation (Sen~) roll - possibly
opposed by the target's Stealth skill in a Quick Contest­
is required to detect a hidden or slow-moving target. or
one using countenneasures.

Milli: 2-mile range. 1.5 Ibs.. $500. 2C (0.5 hour).
HealY: IQ-mile range. 7.5 Ibs.. 2.500. D (0.5 hour).

Specialized Scallllers
IJiomelrie Seal/ner: Multipurpose identity scanner.

Can identify :l nngerprint or retina print (I-yard mnge, if
the subject is stationary). voiceprint. or DNA print
(requires hair or blood sample). if this data is in a data­
base accessible to it. $1.000. I lb.. A (I day). Available in
handheld and scanlock versions. Scanlocks are integrated
into a lock on a door. case. or other device. Security
personnel use handheld units to check identities against
dalabases.

ClJemsca""er: Uses a laser beam to detect airborne
chemicals within 1.000 yards. Good for detecting chemi­
cal agents. microbols. nanomachines. or biochemical
contamination. Cannot scan through solid objects. Use
Chemistry skill to analyze whatever is discovered.

1.000. 2 Ibs.. C (I hour).
ClJemsllijfer: A handheld sensor thm can detect drugs

or explosives by analyzing traces in the air. It has a range
of biosensor chips for 100 standard chemical com­

pounds. Use Electronics Operation (Security Sys­
tems) to operate it the device has :l 5-yard

range. If its target is sealed in ail1ight containers. the
scan is ineffective. $700. I lb.. B (I month). LC 5.
Field Seal/ller: Detects electrical nelds as per Field

Sense (I'. CI55). Useful for detecting bugs. hidden micro­
hots. or electrical faults. $1.000. 2 Ibs.. B (I day).

SURUlUnl GEnR
Here is some representative equipment for

campers. soldiers. and anyone living or working in a
hostile environment.

EXPEDITIon GEnR
Allfogmpllel: Fires ,I gmppling hook up to 50 yards.

and can lift 400 Ibs. at 5 yards per second. Rope nOl
included. $200. 3 lbs.

£m'irobag: An insulated sleeping bag. good for tern­
pcrmures down to _100 and up to 1000. An optional heat­
ing unit. using a C cell. works as for the thenno suit (see
below). Can be sealed and hooked up to air tanks. Folds
to the size of a paperback book. $38. 3 Ibs. Heating unit
is $25. 0.5 lb.

£IIl'iro-B//bI>le: Emergency inflatable bubble with
self-sealing flap that can be entered and inflated within a
few seconds (make a DX or Vacc Suit roll). Provides 15
minutes of air. Aexible ellOUgh to move around in. but at
Move I. $-tOO. 2.5 Ibs.

Filtmtioll Calileell: Purifies one quan of water in 30
minutes. The filters arc good for 100 quam. less if using
badly contaminated water. $88. 1.5 Ibs. Replacement fil­
lers cost $13.

II/ertial Compass: Gives +3 to Navigation and Ori­
enteering skill rolls. $125. 0.5 lb.. A (I year).

NmlOjiber Rope: Supports 4.000 Ibs. $30, 2 Ibs. per
10 yards.

Pre.\·.\·/Ire Box: A pressurized cOllwincr (illlemal
dimensions are 2' x I' x I') for carrying fragile items (or
pcts) through vacuum or hostile environments. It includes
connections for air tanks and its own life-support pack.
Multiple boxes can be linked to fonn a larger box. $100.
41bs.

Pressllre Tell1: Includes an airlock and protects occu­
pants from ,'ocuum. Various sizes: I-man ($500. 15100.).
2·man ( 1.500.30 Ibs.). 8-man ($5.000. 150 100.).

Rtllions. SeIfHeOl: A tasty. self-heating meal-in-a­
box. $5. I lb.

Rations. Presen'ed: A meal of canned or packaged
foods: shelf life is at least a decade. 2.0.5 lb.

Vapor Ca1Jlcell: Draws moisture from the aonos­
phere as long as there is any water vapor at all. It
extracts and holds one quan of water. Time required
varies; in 50% humidity. it lakes 4 hours to extract a

qual1. Extracts 50 quarts on a C cell. $450. 2 lbs.
empty; 4 lbs. full.



SIX EmERGEnT TECHnOLOGIES
People are working on lhese in laboratories across the sys·

tern. Secret prototypes may already exist. or breakthroughs could
be decades away.
. I. ~Io/eclllllr Nanotechnology. Research is underway on
lIlorgaOlc robot:; capable of molecular assembly and disassembly.
See Nallofaes, pp. UlTII-22.

2. Sclid Mera/lic Hydrogel!. Altempts (0 create stable room·
temperature superconductors and uhra-high--perfonnance rocket
fuel continue.

3. Ne/lro\'inlSes. 'These are nanomachines mal can rewire a
victim's brain 10 alief his personality. See
p. 81079 for details.

4. MellllttorplJosis. This takes proteus
virus nanotechnology 10 a new level. laking
apart a living body. reprogramming the cells.
and reassembling them inlo a new fonn. See
Mewltlorphos;s \1",s. pp. 81079·8-1.

5. Sapiem SwamIS. These are microbol:
swarms whose software is modified so thai
lhey can maintain a significantly smaner rOml
of gestalt intelligence. Perhaps a large swann
might fonn a low-sapient AI, with its own per­
sonality. Could a big enough swann result in
an emergent intclligence?

6. Utilit}' Fog. These are tiny airborne
mierobot or large nallObot swanns that can
link together to fonn solid objccts (such as fur­
niturc) or dissipate like fog. See Miracle Fog,
pp. U1T22-23.

lllere's also plenty of more mundane research going on. such
as TLiI gencmods. better cybershells, faster 3D printers. ,md
smarter AI.

LifE SUPPORT
Masks. respirators. and so on take 3 seconds to put

Ion, I t~ remove.
i AII' Mask: A breathing mask with goggles. Attached
: to an air tlllk. the user can breathe nommlly on Mars or at
high altitudes on Earth; it also works as a gas mask. $100.
2 Ibs. For $50 more, it has an emergency tank with 3 min­
utes of air.

Air Ttmks: 2-hour tank: 2 Ibs" $115. 24-hour tank: 7
Ilbs.. $120. Tanks take 10 seconds to put on. 2 10 drop.
These include rcbreathers that eaplure exhaled CO:- and
water and recycle them. Also available: healed tanks

I(usable only on 'Titan); includes C cell (2 hours) or 0 cell
(24 hours).

Artificial Gill: Mask-and-backpack unit allows user
to bre;uhe underwater, using eleclrOlysis to extracl

oxygen from water. Requires Scuba skill to use.
Cannot be used in Ouids other than water (e.g.,
methane). 30 lbs.. $1,000, ..10 (4 hours).

Filter Auaclt",ell1: For air mask or respirator.
used to filter out contaminants; cost depends on
what is being filtered. $100 to $1 .000; I lb. Filter
medium must be replaced periodically; again.
COSI varies from a S JO cartridge (to filter heavy
dust or pollen) to replacing the whole mask (in a
chemical-warfare environmenl).

Life-SI/pport Pack (LSP): Provides heat.
cooling. and energy for a vacc suit's systems. It
has DR 3 and 20 hit points. After it takes JO hits.

there is a 50% chance of a mal­
function on each funher hit.
When hit points reach O. il no
longer works: the user's survival
time depends on the environment.
$500.511><.. 2C (I day).

Respirator: Makes thin or
low-oxygen atmospheres breath­
able by concentrating the oxygen.
Oftcn combined with goggles to
prot«t cyes from the effects of
thin air. Includes a shan-range
communicator. $300. 3 Ibs" B (I
month).

TitemlO Suit: A sealed. neck­
to-toe suit built to wear with a
standard vacc-suil helmet. It is
designed for very cold environ­
ments. In cryogenic condilions

such as TItan. il must be used with
he:ltcd :lir l,mks and a life-suppon pack (above).
It is hCllvily insulated (especially the boots). As
long as the LSI' is operational. the suit provides
towl protcction ag:linst extreme cold. It gives +20
to effcctive !-IT for:lll rolls to resist freezing. cven

if the pack is tumed orr. PO I. DR 2. $500, 10 lbs.

SpnCE EQUIpmEnT
PerJOI/(l1 Re·elllry Kit: A fO:lmed ablative heat shield.

chemical thruster. and pamehute thm allow someone in a
vace suit. to make an aerobrnking atmospheric re-entry
from OrbIt. Roll vs. Free Fall skill (to re-enter without
burning up) and then Parachuting (to land safely).
$15.000. 30 Ibs.

TImls!er Pack: A cold-gas thruster harness for shan
jaunts in free fall. It provides 50 Ibs. of thrust -enough to
accelemte an avernge human in a vace suil by 3 yards/sec­
ond each lum.1lle large nilrOgen gas cylinder allows 100
seconds of full accelerntion. Successful Free Fall rolls al
+3 allow the user to control his speed and direction.

S2,OCXl 20 Ibs. (including cylinder). Extra cylinders are
$30. 10 Ibs.: 5 seconds to replace.



TOOLS AnD
InOUSTRIftL
EQUIpmEnT

This equipment is used to build. fix. or maiOlain
material goods.

Basic Tool Kil (Anl/OIIT)' or Eleclrollics): Minor and
major repairs can be made at no skill penalty. $1.200.
100 Ibs.

Basic Tool Kit (Engineer or Mechan;c): Minor and
major repairs can be made at no skill penalty. 5800.
JOO Ibs.

Portable Tool Kit (Amw",)' or Electronics): Minor
repairs are al no skill penalty. major repairs at ·2. 5900.
101bs.

Portable Too/ Kit (Engineer or Mechallic): Minor
repairs are al no skill penalty. major repairs al -2. S6OO.
201bs.

Mini-Toolkit (An1lo"r)' or Electronics): Minor repairs
are made at -2 10 skill. major repairs at -4. S4OO. 2 Ibs.

Mini-Toolkit (Engil/eer or Meehl/1Iic): Minor repairs
are made at -2 to skill. major repairs at -4. $400. 2 Ibs.

Dllct Tape: Will stick 10 almost anything. 55. 2.5 Ibs.
for 200 fect.

£'q)fosil'es. PlllSI;C: A standard "brick" of oclani­
trocubanc explosive. Docs 6d x 8 per pound. $20. I lb.
LC4.

£\pfosil'e, Mewl: A swbilized metallic-hydrogen
explosive. Docs 6d x 12 per pound. $40. I lb. LC 3.

fliI'e Pack: A lunchbox-sizcd unit for canying up to
four hexes of cyberswann. Can be clamped onto a cybcr­
shell. WOOl as a b:lckpack. etc. Includes recharging points
enabling the swann to recharge From a power system or
the included C cell. $200. I lb. empty: 2-5 Ibs. full.

AI/alysis flil'#!: See £lplorer Swarm (p. 170).
Includes a C cell. $1.000. 20 Ibs.

mnnUfnCTURmG EQUIpmEnT
3D Universal Printer

A minifacturing system used to build solid objects
by precisely painting various materials. layer by layer.
until the object takes form. Given 3D blueprints (see
p. 143). it can build just about anything that fits inside
it using canridges of self-assembling smart ink. liquid
plastic. carbon nanotubes. metallic powders. and
so on.

Small Printer: Prints $100 wonh of goods per
hour. $250.000. 100 lbs. and 5 cf. LC 4.
Large Primer: Prints $500 wonh of goods per hour.

51.000.000.500 Ib,.. 25 cr. LC 4.
Optimi~ed Primer: Identical to universal 3D printer.

but it can only work on a specific category of materials;
e.g.. plastics. synthetic fabrics. or metals. Thus. a 3D
polymer printer could make a gun's frame but not its bar­
rel. action. or ammunition. It takes about an hour per
pound of mass 10 print. Has 20% cost weight. and vol­
ume. LC 5.

Opemti"g Costs: To have the correct materials on
hand for a given item. the user should have stockpiled
material equal to about five times the item's weight and
COSt (for universal printer cartridges) or equal to its
weight and cost (for optimized printer cartridges). Prim­
il/g an item with a 3D printer run consumes material
stocks equal to the item's weight and half of its cost See
also 3D BIl/epri1l1s (p. 143) for possible royalty costs.
Printer maintenance costs will be 1% of printer cost per
100 hours of operation.

Modnlar Hobofac
This is;1ll array of optimized and universal 3D print­

ers supported by automated production lines and storage
warehouses. It can be configured to build jusl about any
product. It occupies a few city blocks and can support the
industrial requirements of about 10.0CXl people. A typical
modular robofac consists of :lbout $1 billion worth of 3D
primers. cybcrshells. and assorted software (inslall what­
ever systems are appropriate to the situation). Weight is
50.000 Ions and volume is 5.000.000 cr. including assem­
bly space. warehouses. and partS: power consumption is
10-100 MW. Power requirements vary by process: heavy
indusuial activities (e.g.. making steel) are more energy­
intensive. Robofacs optimized for a limited product (e.g..
"consumer electronics" or "small arms") are 10% the
cost. mass. and \'olume.

Biofac
A biochemical manufacturing module. similar 10 a

3D printer but optimized for working with proteins. II
gives no bonus to skill for minor tasks. and a -5 penalty

when working on major projects. 50.000.500 Ibs.. 100
cf. Requires 0.5 kW of power.



SECURITY,
SURUEllUlnCE,

AnD COUERT-OPS
EQUIpmEnT

Widely used by everyone from government agencies
to voyeurs.

Burglary Tools
Electronic Lockpick: A sensorl

Idecoder iliat gives +3 to Lockpicking
Ior Electronics Operalion (Security
Systems) skill rolls (0 open any elec­
tronic lock. Uses an A cell. $750. 1.5
1bs. LC 4.

Gremlill Microbots: See p. 170.

Loser Listellillg Device
Bounces a laser beam ofT a

solid surface. detecting and
ltanSlaling the vibrations set
up in the surface by nearby
voices or other sounds. It can

be used through a window and
set to upload into a recorder or com­
puter. It has a I.OOO·yard range. $600,
6Ibs.. C (12 hours).

Nallobllg
A tiny (1120") sensor/recorder

unit. Its nanoc:unera lens lind micnr
phone can scan a room. It can store
two hours of TV-quality digital
images. with sound. The mike can
pick up voices clearly within 5 yards.
The bug can run constantly. listen for
a specific voice before recording.
scan al specific times of day. or scan
when its scnsors dctct:t light or body
heat in the room. II includes a burst
transminer and radio receiver (range
5 miles) that can transmit all recorded
data in a burst lasting a few seconds
upon receiving a coded radio com­
mand (or be set 10 do so after a spe­
cific time has passed). Once it
transmits. il may be progranmled to
erase everything it has stored and
begin recording again. or to self-

deslrUct. $100. AA (I year). For $100 more. it can
sclf-deslrUct if lllmpercd with (Demolition or Traps'

roll at -3 to defuse).
Emissions NlIliobl/g: As above. but instead of audio­

visual sensors. it has ficld-emission scnsors that can read
data being scnt to or from an elcClCOnic device it's in
direct contact with. II ClIlII/ot read data that is simply sit­
ting on a hard drive or the like. Other stats are as per a
regular nanobug.

Microbm Nlillobug: A single. tiny microbot spy. As a
regular nanobug. above. but add any microbot swarm
chassis (p. 168) at I % the usual cost. Mobility is as per a

cyberswann. One hit deslroys it. Size
Modifier is -16; this only applies to
ranged attacks.

Restraint De,'ices
CliffUlJN: Looks like duct tape.

but the sticky side is a memory
polymer that tightens if the prisoner
stnlggles. A 2' strip is sufficient to
restrain arms or legs. II has ST 20.
To break free. win a Quick Contest
of ST or make an Escape roll at -5.
The first try takes I second: further
allempts require 10 minutes' strug­
gle. Each failure does 1 hit of dam­
age to the laped area. Cufftape has
DR 3; 6 points of cutting or fire
damage severs it. $10. 0.5 lb. per
lao-foot spool.

Smart Blindfold: A rugged pair
of virtual interface glasses (I'. 142)
that locks onto a subject's head.
with external control of its func­
tions. It can control the augmented
reality perceived by the wearer. as
well as see and hear what the pris­
oner docs (and if desired. record it).
The visor can also blank out the
prisoner's vision or (by projecting
white noise) hearing. It can be con­
trolled by :IIlY external interface
with the proper codes. or by its own
digilal mind. DR 10.2 hits. Its bat­
teries cannot be removed without
unlocking it. Otherwise identical to
a VIG frame. but at 1.5 times the
cost and 2 times the weight.

Surveillallce Dust
Microbot swanns (pp. 168-171)

with a dust chassis (I'. 168) and the
surveillance function (pp. 170-171)
are among the most common means
of spying.



WERPons
The mUJonty of 21 <X>-era weapons resemble the

fireanns of the previous century. but with integral elec­
Lronics such as computerized sights and safety systems.
One change is the ammunition: most guns use cased telc·
scoped or caseless ammunition. and a variety of "smart"
ammo is available.

A significant change is the development of small
"mini" or "micro" missile launchers the size of pistols or
rines. First introduced by the U.S. Army in the 2020s.
these small-ealiber grenade launchers fire tiny homing
missiles with nanoelectronic guid.lllce systems and
explosive warheads.

Vehicles use lasers and electromagnetic r..tilguns. but
power limitations prevent their widespread lldoplion as
personal wcapons. The exception is the electrolaser Slun

I gun. which uses a low-powered laser as a carrier for an
incapacitating electrical shock.

Many weapons are "double barrel" systems with twO
weapons in one integrated package or pod. The most pap­
ular combines a conventional automalic wealXln or e1ec­
lrolaser with a mini-/micro-missile or grenade launcher.

\\~apollS Pods: These ""arm guns" are wom strapped
to lhe forearm (missile pods can also be clamped 10 a
combal helmet). lbey are aimed using a vinual interface:
withoul an interface, they suffer -310 Ace.

PORTnOLE WEnpons
AII/j-Materiel Rifle (AMR), 15mll/: A heavy. semi­

automatic rine designed to kill battlesuiLS or RATS.
Ass{II/!1 Pod: A wealXlns pod that combines;) 4mm

light autolll:ltic weapon and 4-shot 15mm micro-missile
pod

IJmtle Rifle: A double-barreled assault rine combin­
ing a 5.6rnm light automatic weapon and 30mm mini­
missile pod.

Electro/ase,. Pistol: A low-powered elcctrolaser.
Electro/aser Rifle: A powerful elcctrolascr.
Mjcro-mi~'silcPod: A we31Xllls pod containing a four-

barrel muzzle-loading launcher for 15mm micro-mis­
siles. Each guided missile has nano-optic guidance and a
15mm warhead.

Mini-missile Pod: A weapons pod containing a three­
shot rotary launcher for 30mm mini-missiles. Each guid­
ed missile has nano-oplic guidance and a 30mm warhead.

Perro",J/ Defense Weapon (PDW). -InuII: A light
automatic weapon with an ergonomic shape (similar to
the modem FN P90). ILS magazine is mounted atop the
weapoll. rather than in the pistol grip. It fires high­
powered 4mm bulleLS.

Personal Defense Ui>lI[JOtl (PDIV). 10mm: A larger­
caliber PDW firing lower-velocity pisiol ammunition.

STUn WEnpons
Electro/asers: 1llesc use a low-powered laser 10

ionize the air. following it instanlly with an electrical
charge thai travels along the l:ber path to the targel Roll
damage normally. but instead of actually laking damage.
the target mUSI make a HT roll with a penalty equal 10
half the "damage" thai got. past DR (round up). Failure
means he is incapacitated for 20-HT minutes, and at -2
OX for a further 20-HT minutes after recovering. Elec­
trolascrs are at -2 to hit in humid environmenLS and -6 in
rain or heavy fog. They do not function underwater. or in
trace atmospheres or vacuum. Metal armor atlraCLS the
bolt: +2 to hil if larget wears 20+ Ibs. of melal.

Shock Clol'e: An insulated glove cap:lble of deliver­
ing a powerful shock. Touching. punching, or grnppling
someone has same effect as a hil by an electrolaser.
$400, I lb., B (500 hits). LC 5. If built into armor.
increase the suit's cost and weight by thai amount.

Pistol. 411/111: An ordinary pislol using the same
ammo as lhe POW 4mm. bul with a shorter barrel.

Pis/ol. IO"uII: A heavy pistol using the same ammo
as the POW IOmm.

Police AnngulI: A weapons pod combining an elec­
trolaser pistol and 4-shOl 15mm micro-missile pod.

Recoiless Rifle. 15111111: A rille-like weapon which
fires 15mm projectiles and counters recoil by venting
cold gas OUI the back of the weapon. Favored in zero-G
combat.

Recoi/eSJ Rifle. 6Om111: A shoulder-fired antiarmor
we"IXln using 60mm rockcl-assistf.."d projectiles. SingJe­
shot and breech-loading. it counters recoil by expending
plastic flakes out the back of the weapon.

HEnUy WEnpOnS
1llese are too big 10 be carried by most (or in some

cases. any) humans. They are usually inSlalled in vehicles
or cybershell~. but can also have tripod mounts. A tripod
mount negates the weapon"s ST requirement but the
weapon may only be fired by someone sitting or kneeling
behind the weapon. It takes 30 seconds to attach or
remove;) tripod mount. and 3 seconds 10 set up a tripod­
mounled weapon in a firing position.

Emag Conllon, 15,mll: A high-velocity eleclromag­
nelic railgun. Tripod: 2.(XX). 200 Ibs.

UgllI uu·er. 2.5 MJ and Helll'Y UISCr. 10 MJ: These
are typical vehicular laser cannon. Use these statislics
when spacecraft fire their lasers againsl targeLS in atmos­

phere: range in space is 20 times greater.



WEnpon Tn8LE
l\lax WI. RoF Shots ST Rd. Cost LC
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900

20 16 2.900

Weapon l)"pe Damage
8Mm UMpons (E/el:tro/osf!r)
Pistol. Electrolascr $pcl. 2d+1
RiOe. Electrolaser Spcl. 3d+1

BMm Ui!tIpQ"s (E/ec/rower) & Guns (Missile)
Police Anngun:
- Elcctrolaser Spcl. 3d+ I
- ISmm missile Cr.++ 6d

GUliS (Light Amitallk \\topon)
Recoilless Rille. 60mm Cr.++- 9d

Guns (Liglu Automa~)
PDW.4mm Cr. 3d+2
POW, IOrmn Cr.+ 3d

Guns (Light Autommie) & Guns (Mwik)
Ballk: RiOe:
- 5.6mm Il alllo Cr. 6d
-JOmm missile Cr.++- 12d·1
Assault Pod:
- 4mm IL aUIO Cr. 3d+2
- 15nun missile Cr.++- 6d
Guru (Missile)
Micro-missile Pod Cr... 6d
Mini-missile Pod Cr.++- 12d-1

GUlIS (Pis/hi)
Pistol. 4mm Cr. 3d
?iSIO!. IOmm Cr.. 3d

GillIS (Rifle)
AMR.15mm Cr.++ IId+1
Recoilless RiOe. 15mm Cr.++ 3d+1

GUlmer (Railg/III)
Ermg Cannon. 15mm Cr.++ 9dx5

Gil/iller (HealllS)
Light Laser, 2.5 MJ Imp. lOOd
Heavy Laser, 10 MJ Imp. 200d
MADS SpcJ. Spcl.

The wcapon table uses the same format as p.
B208. except as follows:

Type: + or ++ means the weapon uses a
large-caliber round that multiplies crushing dam­
age by 1.5 (+) or 2 (++) afler penetrating DR.
·'Spcl." means the weapon uses special damage
rules: see the description.

IVI.: If weights arc separated by :1 slash. the sec­
ond weight is stored in a scparate power or ammo
pack (usually worn as a backpack).

Co.w: M$ =$1 million.
Shot~· and ST: "Veh," mcans a vehicular

weapon. To sustain RoF 1. a light laser needs 5
megawatts and a heavy laser needs 20
megawatts.

Microll'(lI'e Area-Denial (MAD): Uses a noncoherent
beam of high-power microwave energy to heat up the sur­
face layer (down to 1/64 of a inch) of a target's skin. acti­
vating pain receptors without causing actual burning. TIle

sensation is similar to touching a hot light bulb. but all
across the surface of the bcxly. lbere is no roll to hit. It
affects a line 1 yard wide. increasing in width by I yard
per 50 yards mngc. Victims in the path of a microwave
projector must make a Will roll each tum before acting.
Failure means that they arc stunned for one secollcl due
to pain: success means they can act. but at -3 on all

actions (as per shock). A person with High Pain Thresh­
old is immune to thc effect The microwave projector will
not penetrate scaled suits or vchicles with DR 2 or high­
er. Requires one E power pack. Tripod: $1.200. 1201bs.

UUEnpon fEnTURES
HUD Sight: A digital camera built into a weapon and

linked to the virtual interface via microcommunicator.
allowing the use of HUD Targeting programs (I" 145).

All personal weapons incorporate HUD sights: buy­
ing a gun without one reduces cost by $250.



ulser Sight: Also a standard fit on all
ranged wcapons. it projcclS a low-powcred laser

beam. displaying a dot at thc point where the weapon
will hit. This gives +2 Ace 3nd reduces the snap shot penal­
ty to -I 3t up to 50 yards and -2 at up to 100 yards (it
remains -4 past 100 yards).

WEnpon OPTIons
AniclIlared \\~apoll Hamess: A support harness that

reduces lhe Minimum ST of the rine or heavy weapon to
which it is attached by 3. S6CX>. 5 lbs.

Gyroswbili:.ed Ui>llfJ01' Hamess: An articulated
weapon harness that also cancels penalties for walking or
running while firing. 2.000. 10 lbs.. C (1.0Cl0 hours).

IFF IlIIerrogllfor: A short-range Identify Friend or Foe
(IFF) system buill into a weapon. preventing it from firing
on people with a "fricndly" IFF transponder (p. 159).
SIOO.

Recognition Pad: A palmprint or voiceprint biomet­
ric analyzer (sct forone or lheothcr) built into a weapon's
handgrip. It prevenlS anyone but the registered user from
firing the wcapon. 100. negligible weight. Required by
law in some areas. Can store up to 50 biometric datasets
(in the military. this is typically everyone in a platoon).

Smangrip: The smart-matter grip of the weapon and
trigger adjust to the user's slrength and hand shape: -I to
SS and +I to Acc. $500.

nmmunmon TnBlE
Weapon Shots Cost Weight
AMR.15mm 10 $8.40 2.9Ibs.
Ass.1ult Pod. 4mm 100 SI.60 0.56 lb.
BailIe RiOe. 5.6mm 100 $4.70 1.6lbs.
Emag. 15rnm 750 $204 25.5 lbs.-
Micro-missiles.15mm:

- if Solid $-4.50 0.1 lb.
-irMBC. HEMP $4.80 0.1 lb.
- ifSEFOP $5.80 0.1 lb.

Mini-missiles.30mm:
- if Solid I $35 O.Slb.
- if MBC or HEMP 1 $-lO O.Slb.
-ifSEFOP I $46 O.Slb.

PDW.4mm 100 $1.60 0.56 lb.
PDW. IOrrull 60 $4.50 1.6Ibs.
Pistol. 4mm 50 $0.80 0.28 lb.
Pislol. IOrnm 20 $1.50 0.53 lb.
Recoilless Rifle. 15mm 10 $4 21bs.
Recoilless Rifle. 60mm 1 $13 6.4Ibs.

Statistics for micro-missiles. mini-missiles. and
60mm recoilless shells are for loose rounds. Otherwise.
COSt and weight is per loaded magazine. Unless noted.
COSlS are for solid ammunition.

• Also requires II E<ell power packs.

Nanoelcctronics make possible cheap. light. and
sman ammunition. Smart ammo is usable in any gun that
fires projcctiles: this includes all weapons on the table not
fired using Beam Weapons or Gunner (Beams). Micro­
missiles are a//lollllltically homing at no extra cost These
options cannot be combined.

Swhili:.ed: Contains piezoelectric actuators that tilt
the round's nose to correct for wind drift and compensate
for gravity. No Ace is lost when firing beyond 1110
range. x2 cost.

Homing: 1llc tip of the bullet is a nanocamera array.
If an aimed shot is fired. lhe computer can lock onto the
target and help correct the bullct"s night path via vectored
nozzles which make minor course corrections to stay on
target. [f aimed. add +3 to skill. Aimed or IlOL also treat
as stabilized. x5 COSt

ulser-Homing: Identical to homing. but only works
if the attacker is using a laser sight or designator. Ineffec­
tivc if the target is obscured by smoke. prismatic smoke.
etc. 1llc Acc bonus is cumulativc with lhe +2 for a laser
sight. x3 cost.

Gestalt: As stabilized. but cach round has a quantum­
dOl laser communicator in the tail. Telemetry is transmit­
ted to following rounds fired in the same second.
allowing them to correct their aim to the target should the
first round miss. or correct for recoil if on target. This
adds a + I to skill for every allack (single shot or group)
fired after the first in the same tum to a maximum of +4;
this usually cancels recoil penalties. x2.5 cost.

Bullet Types
These ammo types arc avaiklble for projeclilcs under

20mm size. They can be combined wjth smart ammo.
Cost multiplicrs arc adllilil'e ralher than llluitiplying with
sman~ammo modificrs: e.g.. homing APS rounds would
be xlOcost, not x25 cost.

AmlOr Piercing: Armor protects lit half OR. but dam­
:lge aftcr DR is :llso halved. x3 cost. LC 2.

Amlor Piercing SahOled (APS): These rounds use a
high-density tungsten-carbide pcnetrator encased in a
much larger plastic sheath. Increase ll2D and Max
ranges by 50% and add + I to d:unage per die. OR
protects at half value. but damage after penetraling
DR is also halved. Not available for missiles. x5 cost.
LC I.

Dmg: Injects onc dose of an injectablc drug (p. 164).
Add the cost of onc dosc (per shot) to ammo COSL LC as
per drug.

Hollow Poim: DR protects at x2 but damage after
DR is x 1.5. Normal flesh gives DR I against it. xl.5 cost.
LC4.

Plastic: Docs half the damagc of regular ammunition
and has halfthc noonal rangc. Noonal cost. LC 4.



Tag: The bullet contains a microcommunicator
signal tracer detectable within I mile. Does nomlal
damllge. x2 cost. LC 4.

Smart Warheads
These arc available for weapons firing projectiles of

15mm or larger size. They arc bursting or explosive war·
heads. All have smart fuses. programmable through aug·
mented reality as long as the shooter has a virtual
interface or is a cybcrshelJ. II lakes 2 seconds to repro­
gram one or more warheads in a weapon.

The warhead's radar fuse can be set to impact (deto­
nates where it hits). proximity (detonates on a near miss).
time-delay (detonates up to an hour later. no direct hit
effects). or i/lert (no detonation). A miss uses the rules for
scaner on p. 8119. However. a proximity-fused round
will explode I hex from the target on a miss by I. or 2
hexes from the target on a miss by 2 (roll randomly: 1-3
to right 4-6 to left).

The warhead's eITect depends on the warhead
type purchased: HEMP. SEFOP, and MBC are
common. If the warhead is set to "inert." or is solid.
it docs the indicllted crushing damage instead.

In addition to setting the fuse, the warhead's
safety interlock can be sct to free (detonates as
above). tame (proximity sensor not triggered by
people with friendly IFF). or safe (with no detona­
tion if friendly IFF is detected within 15 yards of a
l5mm warhead. 30 yards of a 3Omm. or 60 yards of
a 6Omm).

High Explosh'e Multi Purpose (HEM.P)
Warhead

A smart explosive warhead thaI uses octoni­
uocubane. roughly four times as potent at TNT.

HEMP inflicts concussion and fragmentation dam­
age (pp. B 121·122). Sealed annor DR is squared vs.

the concussion damage. but /101 the fragmentation
damage. In addition. anyone directly hit takes

shaped-eharge damage (annor protects at 1110 DR); lam·
inate 3nllor provides double DR vs. the shaped charge.
and electromagnetic annor triples DR. x2 cost LC O.

/5111111: Id concussion and Id cutting fragmentation:
3d( I0) shaped charge.

30mm: 5d concussion and 2d cuning fragmentation:
6d( 10) shaped charge.

60m",: 4dxlO concussion and 6d cutting fragmenta­
tion: 6dx 10(10) shaped charge.

Self·F'orging Pellelrator (SEFOP) Warhead
A smart·fused explosive warhead that uses a stabi­

liLed metallic hydrogen explosive. The warhead innicts
concussion damage (p. 821). On a direct hiL it detonates
a fOOl or so away from the target: the detonation shapes
the warhead into a high-velocity. metallic "explosively
fanned penetr.lIor'· that does crushing damage. On a
miss. the warhead explodes in a bursl of fragments.

depending on its safely setting. The warhead
will not detonate if friendly personnel are in
the area. x5 cost LC O.

Ij"u,,: 2d·1 concussion and either 6d(5)
crushing or Id cutting fragmentation.

30mm: 7d+2 concussion and either
6dx2(5) crushing or 2d CUlling fragmentation.

60m",: 6dxl0 concussion and
either 6dx20(5) crushing or 6d cutting
fragmcnwtion.

MBC (Microbot-Biological·Chemical)
Warhead

Releases a cloud of chemicals or micro­
bots. The effects linger for 300 seconds
divided by the wind speed in mph (maximum
300 seconds). Add the cost of the fillcr- usu~

ally either a llumberof doses of a chemical or
a microbot cybcrswann - to the nomlal base

cost of the ammunition.
/5/11m: Covers l·hex radius (I dose).
3011111I: Covers 6-hex radius (8 doses).
60111/1/.' Covers 13-hex radius (64 doses) or cames :1

I-hex cybcrswann (p. 72).
These options arc common:
Biochemical: An aerosol or contact-aerosol drug; see

pp. 163·164. LC depends on filler.
Na"obllm: Nanomachines which invade the body

and break down bodily functions. This is a contact agent:
it has no effcct on nonliving things. Roll against HT-6 10

avoid p.valysis for (30-Hn minutes. If paralyzed. Id-I
damage occurs every 3 minutes for the duration. Nonna)
nen'e-poison antidotes. as well as advantages such as
Immunity to Poison, are largely ineffective. bUI do allow
an additional HT roll every 3 minutes: success negates

further damage and ends paralysis. S5/dose. LC I.



Prismatic Smoke: Impairs visually
aimed altacks or sighting (-5 penalty) and total-

ly blocks laser fire. laser communications, and ladar
imo or through it. $21dosc. LC 5.

HOI Prism: As prismatic smoke. but adds hot metal­
lic panicles. Lasts half as long. but also impairs infrared­
and radar-aimed auacks or sighting (-5 penalty).
If breathed without a filter, it inflicts I hit/tum. S3/dose.
LC4.

SwamI: Houses a cyberswann in acceleration-gel
cocoon, Add cost of cyberswann. LC depends on swann.

TearGas: See p. 8132. 21dose. LC 5.

Tangier \\'arhead
Releases a sticky web which wraps around and

immobilizes everything in the area. Neither annor PO nor
DR protects against being hit but anyone hit gets an extra
Dodge roll to evade the strands before they close. The
strands are tOO tight and sticky to be cut ofT, To escape,
the victim may attempt one Quid: COOlest ofStrength per
minute vs. the strands' ST. If he is fully clothed, an
Escape roll at -3 (onc try c"cry 10 minutes) will let him
wriggle out of his clothes and gct free, Multiple tangier
hits add +25% to ST and -I to Escape rolls. A failed

I attempt to break or wriggle free causes constriction
innicting I point ofdamage (rigid armor with DR 2+ pro­
tects against this). Ten of more hits from intense heat will
also free the victim, but he takes full burn damage. The
strands lose their constricting ability after 24 hours. and
then lose I ST per two hours. The easy way to remove
tangier strands is with anti-tangier acrosol spray ($100. 2
lbs.). which dissolves them instantly. LC 5.

15mm: single target. ST 10. $2.5.
30mm: I-hex radius. ST2D. $25.
6011I11I: 4-hex radius. ST 40. $200.

A standard grenade in 2100 weighs D.I Ib.. costs $5,
and is tremoo as a 300101 warhead (see Sl1wr/ Ui/r1Je(lds.
p. 158): all types except SEFOP are available. Use
Throwing skill to throw :1 grenade: see p. 849. The dis­
tance a character can throw :l grenade is ST x 3 yards. A
grenade is Holdout +3.

Limpets: As hand grenades. but not balanced to
throw. Instead. their biomimetic octopus-sucker coating
can stick (or unstick) to almost any surface on receiving
the correct communicator pulse. They can be used as
handheld weapons (with any preset delay) by slapping
them on someone. Limpets may also be worn on annor
or cybershells as defensive decoys: e.g.. limpets filled
with prismatic smoke or the like can be set to trigger
instantly if laser sensors detect a laser beam. To remo\'e
a limpet without the proper code. roll vs. ST-5. one try
per second. Pulling them ofT of Oesh does I point of
damage.

SUITS nno
PERSOnnl ftRmoR

1bese provide prolection against dangerous environ­
ments or attack. Unless noted. no more than one layer of
annar can be worn.

Flexible anncX" can be concealed under loose clothing.
but is IlOl rigid. If a crushing. cutting. or explosive attack
slrikes nexible annor. then blunt-lrauma injury can occur
e\'en if the damage failed to penetrate DR. E\'ery 6 rolled
for damage does a minimum of I poipt ofcrushing damage.

Sellied armor prevents contact-aerosol agents from
penetmting. With a sealed helmet. the annor is airtight. but
requires oxygen tanks.

\bcc Suits provide vacuum support.

Arachlloweave Armor
This Oexiblc arnlOr is made from biomimetic spider­

silk proteins. SlTOng yet supple. arachnowea\'e is manu­
factured in black. gmy. or green for military or combat
applications. or in bright patterns for sportswear. It can be
comfortably worn as an undergannent. taking 2 seconds
to slip on or ofT. It is PO 2. DR 8 (PO I. DR 2 vs. impal­
ing), $150. I lb. for vest. tights. or pants: $200. 2.5lbs. for
a full suit (protects everything but the head). LC 5.

Nallowellve Armor
This nexible arnlor is :1 multilayered weave of car­

bon nanotubc fibers plus clim:lte-control systems. The
vest covers torso and vit:lls; the suit covers neck to toe.
DR (nol PO) is halved vs. imp:lling alt:lcks.

Light: PO 2. DR 10, $400. 2 Ibs.. for:l vest $750. 5
Ibs. for:1 full suit. LC 5.

Medium: PO 2, DR 20. $800. 4 lbs. for a
$1.500. 10 Ibs. for:l full suil. LC 4.

Hemry: PO 2. DR 40. $1.200. 6 Ibs. for a vest
$3.000.20 Ibs, for:l full suil. LC 3.

Nalloweave Vacc Suit
A nexible coulltcr-pressure vacc suit made of multi­

layered nanocompositc fiber. It incorponues an extm layer
for tempemture control. Thc suit is nexible over the entire
body. A helmet is "0' included: select one of the full hel­
mets below. It requires a life-support pack (p. 152), The
gloves reduce OX and manual skills by -I. DR is halved
\'S. impaling attacks.

Light: PO 2. DR 12 to all locations. 15 Ibs.• S2.<XX).
LC4.

Medium: PO 2. DR 2-1 to all locations. 2D Ibs.• $3JXx>.
LC3.

Hem")': PO 2. DR 40 to all locations. 30 Ibs.. $3.500.
LC2.



Suits have PF I (light or medium) or PF 2
(heavy) vs. radiation. A heavy suit may add rod
shielding for an additional $1.000 and 20 Ibs. This gives
+10 DR. +3 PF.

Clamshell Cuirass
A slTap-on back-and·breasl plate using metal-matrix

laminalC composiles. II can be wom on its own or over
flexible annor. Takes 10 secoods to put on or remove.
ProteclS lhe lorso (locations 9-11. 17-18) only. Three
grades are available:

Liglll: PO 4. DR 25. $280. 7 Ibs.
Medium: PO 6. DR 35. $400. 12 Ibs.
Heavy: PO 6. DR 55. $600. 18 Ibs.

Light Infantry flelmet (LlfI)
This resembles helmets used by 20th-century sol­

diers. It is unsealed and has no built·iJl accessorics such
as electronics or a gas mask. It provides PO 4. DR 20 for
me lOP of the head only (location 3-4. the brain). $30.
1.5 Ibs.

FilII flelmet
A fully enclosed helmet. Worn with a vace suit. it is

sealed and airtight. The faceplate incorporates a digital
camera and microcontntunicator that can work with me
user's vinual inlCrface to allow augmented reality. or to
provide vision even when sealed. Takes 2 seconds to pul
on or remove. plus another second to seal. May have
optics (p. 151). computers (pp. 141·145). and communi·
cators (pp. 148-149) built into it. up to a maximum
weight equal 10 its own weight.

Light: PO 4. DR 20. $50. 2 Ibs. See also Mobile Hel­
lIIef (p. 123).

Medil/m: PO 4. DR 40. $70. 3 lbs.
Heavy: PO 5, DR 60. $100. 5 lbs.

This resembles a nanoweave vacc suit. but made of
tougher materials: a 3D molecular weave of sman-maltcr.
machine-phase materials. This acts like anificial muscle.
duplicating the wearer's every movement as if the suit
were not there at all. Pressure sensors covering the suit's
surface feel the shape of whatever the user touches and
lransmit it through the suil. lIS weight does not count as
encumbrance to the wearer. although the suil does not
enhance strength. The smartsuit is sealed. so wilh a life­
support pack (p. 152) and air tank il can operate in vacu·
urn. The suil "heals" rips on its own.

Statistics are idenlical to nallOweave vace suit (p.
159). but multiply COSI by 10 and weight by 2. DR protects
at full value vs. impaling damage. A D cell powers the suit
for 16 hours (light). 12 hours (medium). or 8 (heavy).

A smansuit is capable of reconfiguring itself on
voice command. if the following modular options are
addcd:

Cosmetic: The suit can change its color and hue
on request. or even become panially or complctcly

lTansparem (though not invisible). This is not an actual
chameleon suit. but does allow the user 10 don a camou·
nage pattern (-2 to be spotted) if desired. Add $1.000.

/1I1erphase: This allows two or more smartsuits in
physical contaci to slowly merge. effectively becoming a
single. larger suit (like a big. tight sleeping bag) wilh all
original occupants. This is useful for intimacy. firsl aid.
etc.. withoul breaching life suppon. Interphasing lakes 10
seconds. and requires thai all panies be cooperative.
restrained. or not resisting. Interphased suits are clumsy.
especially in gravilY; basically. you can hop or roll at
Move 1. Separaling takes the same time; any suit wearer I
can initiate it. Add $5.000.

Battlemit
A baulesuit is an armored. strength-amplifying

exoskeleton. Thick plates of laminated metal-matrix and
nanocolllJ:X1site annor o\'cr shock-absorbing padding pro-­
teet the wearer. The suit is ainight and pressurized for
vacuum. with a radialion PF of 10. It can accepl a life­
suppon pack and air tanks. The suit's weight does nOl
count as encumbrance while powcred up. If the suit loses
power. the wearer can still move - but he must use his
own ST to carry the weight!

The helmet has an integral vinual imerface frame
(p. 125). medium-range radio (p. 149) and laser (p. 149)
communicalors. and sensor systems equivalent to multi­
view optics (p. 151) wilh a 4x teleview.

The battlesuil clamshells open. allowing the wearer
to stcp in or OUI quickly (4 seconds 10 don. 2 to remove).
The suil does nOI need to be customized to its wearer:
imemal memswear systems adjust the fit. Use Battlcsuit
skill to operate it. Two examples:

Shellyallg H-23: PLA SID scout battlesuit. PO 5. DR
65 torso and head. PD 4. DR 50 elsewhere. ST 20. Move
8. $SO.OOO. 200 Ib,. E (4 hou,,).

Vosper-Babbage Cell1l1riOIl: European Union
Sp<lce force battlesuit. PO 5. DR 70 torso and
head. PO 4. DR 50 elsewhere. ST 24. Move 6.
560.000.220 Ibs. E (4 hours).

RRmOR nno SUIT
RCCESSORIES

The following options can be added 10 suilS or cyber­
shells:

CBR Filter: A filter allachmenl rated 10 keep out mil­
itary chemical. biological. and radiooclive contaminants
while allowing fresh air to pass through (removing the
need for an air supply). Add to any scaled helmel. $200.
I lb. Spare filters (replacc every 48 hours of usc) are $40.

0.25 lb.



BlOmoo TRnnSPlnnTS

mEDICAL CARE

LimB nno ORGnn
REPlnCEmEnT

First Aid and
Physicians

First aid takes 10 minutes and
restores Id damage. but require.~ the
use of bandage spray (p. 162). If the
sproy is unavailable, then first aid
lakes 20 minutes and repairs Id·1
damage. Medical care by a physi­
cian is treated as TL9 on p. B128.

2100-em medicine is extremely effective. If a person
can be kept alive. and Fifth Wave medical care is a\'ail­
able. then only injuries and diseases that rapidly destroy
the brain or nen'ous system are likely to be fatal.

These are common tissue-engineered genemod
organs. TIley provide the user with an advantage (point
cost in bmckets), but must be cuStom-grown in advance.
and require a transplant opemlion and time to recover.
See Biomods. p. 131.

Alldraste: This series of genemod organ transplants
allows the recipient to breathe Martian air. Gives Mars­
Adapted 114) (p. 131). $14.000 (5 weeks to grow. 7
weeks 10 recover).

Bio-Boosler: An adrenaline pump designed to super­
charge the body in emer-

gencies. Gives Hyper- ~;;;========~..!~=
Reflexes (Cardiac siress. ,
-40%) [9] and Hyper­
Strength (Cardiac SLrcSS.

-40%) [181. Cardiac
stress means a HT roll is
required every 10 SCC4

onds. Failure C:IUSCS Id
of fatigue: critical failure
means a hean :lttack
(go to 0 HT. pass out.
and die in HT/3 minutes
unless given CPR, which
requires a First Aid4 or
Physician roll). $13.500
(4 weeks to grow. 2 weeks
to recover).

Boosted Hean: Implanled genemod muscle tissue
and modified ventricle construction enhance strength and
resiliency. Gives Extra Fatigue + 1 13] and Hard to Kill + I

(Bonus also applies to Aging rolls and rolls 10 a\'oid
heart attacks. +20%) [6]. $14.000 (6 weeks to grow.
8 weeks to recover).

Transplants are tissue-engineercd rather than provid4

ed by donors. It takes 6 weeks to custom-grow tissue
using tissue-engineering techniques. or a week to do the
same using biogenesis. Typical COSt 10 grow a single limb.
eye. or organ is 5.000 (doubled for biogenesis). The
actual tranSplanl operation might cost another SI0.000
per part replaced. With limb transplants. full functionali­
ty is not attained for 6 weeks following the operalion.

Clwmeleoll: The surface of armor (or another
object) can be eo.·ned with sman electrophoretic inks
designed to alter coloration to blend it into !he back­
ground. A moving wearer is -I to be hit or visually spot­
ted. If a wearer remains stationary for at least 2 seconds.
the suit gives a -2 penalty after 2 seconds and a -3 after 3
seconds or more. $1.000. LC 5.

IFF Transpo"der: Sends a "friendly"' code when tar­
geted by a friendly sensor or weapon with an IFF inter4

rogalor. $100. negligible weight. A (I year).
IR Cloaking: Blends the wearcr"s heal signature into

the background. giving a 43 penalty to infrared spotting
and largeting. and a 410 on IR-homing projectiles' chance
to hi!. $1.500. 5Ibs.. 2B (24 hours).

Loser Se,1S0rs: Detect the 'louch" of a laser sighting
beam and alen the wearer. giving him + I to dodge an
immediate laser4aimcd attack. Also detect and warn of
laser designalOfS trained on the wearer. $2.IXX), 2 Ibs.. C
(3 months).

Near Miss IlIdiclIIor(NM/): Detects the flight path of
projectiles passing within 5 yards (attack roll missed by 4
or less). Gi\'es +2 to Vision rolls to pinpoint the souree of
fire. 1.000, negligible weight. A (2 months).

Radar De/ector: Alens the user if he's in the palh of
a radar beam. al up to twice that radar's range. $50, neg­
ligible weight. A (I week).

Rellctil'{! AmlOr Paste: This sensor- and prism­
embedded directional-explosive nanopaste can be lath­
el\,~ onto armor or flesh. It explodes outward to disrupt
and partially counter impacts and beam-weapon strikes.
One explosion occurs per attack (or group of shots from
an automalic weapon). It provides an extra DR 20 againsl

I beams or projectiles. or DR 5 against melee or thrown
weapon attacks. TIle wearer takes Id explosive concus­
sion damage per att.1ck (or group of shots): DR under the
paste will protect nomlally against this damage. A single

Icoating is effective against 3 attacks (or groups) on each
limb and the head. and 6 :.utacks on each of the fronl and
back 10rso. $200. 4 Ibs. per 10 square feet (enough to
coot a human).



Flesh Pocket: A secret pouch implanted in the
body. Gives Aesh Pockcts (p. 131) (I lb. capacity)
[2]. $1.000 (I day to grow. In day to recover).

li\'er Upgmtleo' This filters out toxins. giving Alco­
hol Tolerance [SI and Resistant to Poison [5]. $10.(0) (6
weeks to grow. 4 weeks to n.."'Cover).

Nq..Shock Gla"tls: Gives the user High Pain Thresh·
old (Limited use. 4 per day. ·20%: Nuisance effect:·l OX
and IQ when activated and for one hour afterward. ·20%)
[6]. $12.(0). (2 weeks to grow. I week to recover).

Rerimtl £"/lllllcemelll: Gives the user perfect vision.
Corrects Bad Sight. or adds Acute Vision +1 [2). $S.<XX:I
(I week to recover).

A clone is a genetic duplicale of a person. " normally
has a slightly different appearance. since many features
develop after conception (such as fingerprints). The GM
should decide which advantages and disadvantages renect
heredity and which represent acquired characteristics.

A human or animal clone can be created by taking a
live tissue sample of a person. removing cells. and care·
fully starving them until they become still living but qui·
escent. The donor cells arc then fused with an egg cell
taken from a female of the same species: the egg ceJrs
own nucleus (with its DNA) is removed. This procedure
takes about 3 days and COSIS $SO). Now awakened. the
egg cell. with donor nucleus, forms embryonic cells that
can be implanted after a week or so in the donor (if
female), or a surrogate mother or exowomb (p. 163). It
then develops like any other embryo, becoming a fetus
and then a baby. Clones do nO( grow unusually fast or
share an original's memory,

Cross·Se.x Clones: Chromosome manipulation can
ch:ll1ge a clone's sex but keep it otherwise identical. This
takes I week and costs $10,(0) for a male-to-female
change, or 3 weeks and $3S.()(x) for female-to-male
change.

Clones {/lid fhe L{lw: Human clones have full civil
rights: it is usually legal to clone oneself. but cloning
another requires his permission (or that of his estate).
Rights of parents to clone their children vary. Genetic
upgrades, parahumans, bioroids. and sapicnt uplifts may
have copyrighted genomcs.

mEDlCnl EQUIpmEnT
Ami-Toxin Kilo' Neutralizes one specific non­

nanotech toxin. 10 uses. 2S.0.5 lb.
Bandage Spray: One-use can: seals and disinfect

most minor wounds. IS. 0.1 lb,
Biomo"itor: A "Doc in a Box" gives a medic read­

outs on his patient's vital signs (+2 to Medical skills).
It can interrogate diagnostic nano (to obtain blood. bio­
chemical. and microbiological samples) and deter-

minc pulse, electrocardiogram, blood pressure, and
respiratory rate, Sensors and ultr.1SOund transducers

must be allachcd to the patient for diagnostics and com­
munication with nano. $S.OOO. O.S lb.. A (I year).

Cyberdoc: A robot doctor: see p. 122.
Diagnosis Table: An examining table with a full

range of biological and medical scanners using T-rays and
ultrasoUnd, plus an acoustic communication system for
controlling diagnostic nanobots. The diagnostic table can
monitor the patient's parameters remotely, unlike the
portable biomonitor: the patient lies on the table and scan
results are projected onto an overhead screen. Gives +S to
Diagnosis skill. or +7 if used with a HyMRI (p. 163).

12.(0). 250 Ibs.• 80 cf.
Dnlg Patch: Self-sticking patch soaked in a pre­

measured dose of a specific drug, TIle most common are
painkillers and antibiotics. $10+. negligible weight.

Emergency SlIpport Unit: TIle ESU is used to stabi­
lize critically ill palients. It assists or replaces hean and
lung function once connected. A skilled operator can
hook someone up in 10 seconds. It can maintain the bio­
logical functions of someone who is clinically dead (bOl
not at or below -S )( HT) and perfonn whole-blood trans·
fusions. A blood-wash (removing nanomachines in the
bloodstream) takes 2 hours. $IS.OO). 120 lbs.

£":'Yllle-Blocking Dnlg: Gives +8 to HT rolls to
recover from a specific disease. SS/dose.

Medkit, Emergency: Gives + I to First Aid skill,
$150.1 lb.

Medkit. PammelJic: Gives +2 to First Aid skill, and
:lllows Diagnosis. Physician, and Surgery skills to be
used at no penalty. $7S0. 7.5 lbs.

Medkif, Vehicle: Gives +2 to First Aid skill, and +1 to
Diagnosis. Physician. and Surgery skills. $S,OOO, SO Ibs.

NanosUlsis POll: A sealed. padded, and shielded pod
that enables a person to be camed safely as cargo while
in l1<lllost:lsis. Provides radiation PF 10. $S,OOO. O.S 1011,

50 cf.
PIt,stiski,,: 6" )( 6" patch of artilicial skin. $10, neg­

ligible weight.
Pneul1Iospmy Hypo: An air-shot hypodemlic with

100 shots (extms $10, negligible weight), $12S, 0.2S lb.

Medical Microtech and Nallotech
These are injected into a patient's body.
Bionet; This is a network of microbots with acoustic

tmnsmiuers. designed to spread through the body and
serve as a communications relay system. receiving bio­
chemical signals from smaller medical nano. It takes an
hour to circulate through the body. It must be installed
before radical nanosurgery or the use of programmable
immune machines. It allows diagnostic nano to report
wilhollt having to retrieve them: this lets the nano remain
in the patient. providing constant updates. SLOOOIdose,

Will degrade harmlessly within a month.



Diagnoslic Nano: Tiny robots used to
dctennine what is wrong with a paticnt. Adds

+5 to Diagnosis skill: can also identify nanomachines.
such as the proteus virus. Takes two hours to circulate
through body and diagnose problems. and another hour to
retrieve. The patient must be attached to a diagnostic bed.
cyberdoc. or ESU. Alternatively. a bionel can be estab­
lished and the diagnostic nano can report more rapidly
and constantly. $2.OOOIdose. Can be retrieved using an
ESU or cyberdoc. or will degrade harmlessly in a month.

Programmable Immlme Machines: These are
nanomachines that can be programmed to destroy specif­
ic viral. bacterial. or parasitic infections. cancers. or
nanosymbionts. The target must have been correctly diag­
nosed for them to function. A Physician roll is needed to
program them for a target (this takes half an hour). [f the
roll was a success. they will destroy their target within an
hour: if it failed. they have no effect (try again).
5500100se.

Surgical MicrobOls: Miniswann of microbots opti­
mized for internal procedures. controlled through a
bionel. Adds +4 to any Surgery roll. or allows internal
surgery that is otherwise impossible. Not usable for
nanosurgery or brainpceling. Reusable. $ 15.000. 0.1 lb.
LC5.

Exowomh
An artificial womb tank that can be used to grow a

multicellular animal (such as a human) from gametes 10
healthy adulthood. This is no faster than natural growth.
An organism developing in an exowomb has the same
awareness as a baby in its womb. If kepi past the fetal
stage. it will not develop mentally in the absence of stim­
uli. An exowomb n.."'quires a Complexity 4+ computer to
monitor life support. A womb for a human-sized organ­
ism is 100.000. 250 lbs" 50 cf. II runs on building or
vehicle power (0.1 kW). Renting an exowomb costs
$3.(0) per month.

Hypersensitive Magnetic
Resonance Imager (HyMRI)
A high-definition magnetic resonance imager. com­

monly used to see inside the body and diagnose prob­
lems. HyMRI uses superconducling magnets and
spin-polarized gases for maximal contrast enhancement.
The gases (xenon-129 or helium-3) are hyperpolari:::.ed.
using laser light to increase the proportion of atoms spin­
ning in the same direction. They are then inhaled or
injected. The HyMRJ is further enhanced by exploiting
intermolecular quantum effects. giving resolutions far
better than 2Oth-century designs (down to 2 nanometers).
A HyMRI can also be used in psychiatry. focusing intense
fields on areas of the brain. $250.(0). 500 Ibs.. 10 cf.
Runs off building/vehicle power. LC 4.

nftnODRUGS
Drugs may come as pills. injectable liquids. aerosols.

patches. etc. Most are available in multiple forms. Many
are actually encapsulated nanofactories thai manufacture
proteins and nanoviruses to adjust the user's biochem­
istry. lbose that affect the user's brain chemistry are
commonly known as "brainbugs:' Developments in neu­
rochemistry allow safe drugs to be designed deliberately
to produce \'aried effects.

E.lJec1S: Select one or more of these advantages or
disadvantages (those marked * must have at least long­
term dur.1tion): Absclll-Mindedness. Acceleration Toler­
ance. Alcohol Tolerance. Alenness 1-2. Attentive.
Autotr:mce. Bad Temper. Berserk. Bestial. Blindness.
Collected. Comb:u ParJlysis. Combat Reflexes. Com­
posed. Cowardice. Deep Sleeper*. Delusions·, Disease­
Resistant·. Dreamer. Edgy. Eidetic Memory (no skill
bonus. -70%). Epilepsy. Extm Fatigue 1-5. Aashbilcks.
Gullibility. High Pain Threshold. Imaginative. Imper­
turbable. Lazy. Lecherousness. Less Sleep 1-5·. Manic~
Depressive. No Hangover·. Overconfidence. Paranoia.
Pious. R:ldiation Tolcmncc 2·. Rapid Healing·. Short
Allention Span. Single-Minded. Slave Mentality. Solip­
sist. Sterile. Truthfulness. Unfazeable. Weak Will 14.
Very Rapid Healing·.

Drugs may also C:luse slow. regular. fast. or
instant degenemtion: treat as Regeneration (p. CI64).
butlosillg hits instead.

As well. a drug may mi/igme any of the disadvan·
tages listed abo\'e (depending on their cause), along with
Chronic Depression. Insomniac. Migraine. Motion Sick­
ness. Space Sickness. and some types of Terminally Ill.
canceling the effects for as long as the drug is taken.

Dllm/;OIl: Select the duration. A drug's effects may
be short-term (lasting [25-Hn minutes). medium-term
(lasting (25-HT1I4 hours). long-term (one full day). or
very long-term (up to a week). Multiple doses generally

extend duration rather than increasing effect.



Hobbes: TIlis suppresses the user's reasoning ability: the user regresses 10

a more animalistic behavior pallem. He acquires the disadvantage Bestial.
Orten laken deliberately as a form of thempy.

KJ.ljang: This brainbug causes the user to experience the flow of time as if
everything were slightly slowed down. He gains Combat Reflexes (those who
already have Combat Reflexes get Mice the usual bonuses!). Excessive use can
produce effects similar to post-traumatic stress syndrome. 11le user muSI roll
vs. Will once per day of use to a\'oid acquiring the Careful disadvantage or. if
he already has Careful. Paranoia. Roll vs. Will again when the bug wem off.
On a failure. the disadvantage becomes pennanent.

Metatrr)ll: This jacks up the user's mystical faculties. leaving him feeling
that revelation is around the comer. He gains the advantages of Autotrance and
Pious. However. he must make a Will roll daily to avoid acquiring the Delusion
that he has the Illuminated advantage (p. CI38), and another Will roll weekly
to avoid being driven to acquire Disciplines of Faith (p. CI89).

Nepelllhe: The mOSt popular "feel-good" bminbug. The user is unable to
fccl really sad or afmid. regardless of what happens to him. This bminbug tem­
porarily deactivates disadvantages such as Chronic Depression or the depres­
sive part of Manic·Deprcssive. This amOUnlS to Imperturbable (Negative
emotions only, +0%).

Zero: The user becomes a sociopath. He gains Bloodlust and Solipsist. and
loses (if he had them) Combat Paralysis, Honesty, and Pacifism.

ExnmPlE nnnODRUG
"Cry Baby!" ncuro.agenL
Effects: Cowardice H OJ, Weak Will 1 (·8].
Duratioll: Shon-tcml - (25-Hn minutes.
Age",: Aerosol- HT4 (0 resist.
Cost: $72/dose. LC: 3.

Agem.' A drug may be a
pill. injection. aerosol. contact
agent or aerosol contact agent.
Pills take effect in 30 seconds
and can be dissolved in drinks.
Contact agenlS (patches) take 5
minutes. Aerosols or injections
take effect immediately. A user
gelS;) HT roll 10 resist any dis­
advantage. Roll at HT-6 if the
drug is an injection or pill. HT·
4 if aerosol. and HT-2 if con­
tact agent.

Cost: Cost is the sum of the
absolute point values of all
advantages and disadvantages
lhe drug simulates. multiplied
by a base cost for dumtion: $2
for shon·lcnn. SI0 for medium­
ICon. $50 for long·ternl. and
$250 for very long·teml. For
example. a medium·ternl 15·
point advantage or ·15-point
disadvantage would cost $150.
Multiply cost by 2 for acrosol
or contact agents, or by 10 for
aerosol contact agents.

LC: Drugs arc LC 5 unless
they induce more than -10 points of disadvantages, in
which case they are LC 4. Reduce LC by I for aerosols
or contact agents. 2 for acrosol cont:lCI agcnts.

Cheap Drugs: These are produced in "black" labs
that lack quality control. and are gencrally half as expen­
sive. Roll 3d whenever someone takes cheap drugs. On a
15 or 16, the drug fails to work at all: on a 17 or 18. it also
has a nasty side effect (GM's option. ranging from 3d
damage to acquiring a disadvantage like Paranoia or
Short Attention Span for the drug's duration).

Dmg Addictiol/: Modem drugs are not physically
addictive. However. a drug that produces effects thai
empower an individual or let him escape from his troubles
(GM's option. may depend on the user) may resuh in psy­
chological dependency if more than one dose is taken in a
2-day period (roll vs. Will 10 avoid addiction. ai-I per
extra dose taken). This results in the Addiction

disadvantage (see p. 132 for rules for psychological
dependency). The GM may also assign oilier effects

(see Pop/llar Broil/bugs).

Mllemotropills
Drugs laken to assist in memory. An mnemotropic

regime allows acquisition of skill points aI twice the nor­
mal rale. Costs S IOOIweek.

POPUlnR BRnmBUGS

nnnosvmBlOnTS
Nanosymbionts arc colonies of bionanomachines

installed ill a host's body to perform useful services.
Nanosymbionts may be pennanent residents or tempo­
mry lodgers. They can be used by anyone wilh a biologi­
cal body. Bioshells can use any nanosymbionts that affect
the body. but not those that affeci the brain.

Ephemeral Nallosymbiollts
("Temp Nallomods")

Temp nanomods are the usual form of Fifth Wave
medical care. A doclor will analyze someone's condition.
then prescribe appropriate nanomods. A typical temp
nanomod comes in a sterile package housing a bee-sized

capsule. This contains the applicator-programmer and
billions of tiny nanomachines.



The USCI' may set a temp nanomocrs duration
for anywhere from I day to 2 weeks. Once sel. it can-
Il()( be changed. The user then swallows the nanomod
capsule. which takes effect within I hour. (Exception:
respirocytes take effect within I minute.) 1be applicator­
programmer capsule will be excreted normally. while
the nanosymbionts remain within the body for the set
duration.

II is possible to buy cheap temp n:\nomods at half
cost. If using cheap nanomods. roll 3d. On a 17 or 18.
they malfunction. Add +2 to the roll for every other
nanomod (pemmnent or temporary) that the person is
using al the same time. Malfunctioning nanomods gener­
ally innict Id-2 (minimum I) points damage per day until
they are destroyed or wear off, with side effects similar to
fever. At the GM's option. other Il:lsty side effects related
to the nanomoci"s function are possible.

Per/llanelli Nallosymbiollfs
(UPerm Nallomods")

These arc a more expensive version of temp
nanomods. since they musl be designed with long-term
durability and self-repair capabilities. As they provide
pemlanent advantages. the GM may optionally charge
character points for them. TIley operate for an indefinite
period. but otherwise function as temp nanomods.

Examples ofNallomods
Various nanosymbionts are described below. 1lle

point cost applies only to permanem nanomods. 'The
lower of the two prices given is for temp nanomods: the
higher price is for permanem nanomods. Updates to per­
manent nanosymbionts thm deslroy "known" bacteria.
viruses. or whatever are regularly available. costing about
I % of the origirwl purchase price.

Arrery' Cleaners: Use tiny biomechanic:ll brushes.
I cilia. and rotors to clear plaque lind flltty deposits from
arterinl surfaces. reducing the risk of heart disease. If
someone who has been using artery cleaners for at least
six months would lose a point of HT due to a failed aging
roll. roll Id: on a 1-3. they don't lose the HT.
$1001$5.000.

Baclerio/JlJages: Palrol for and destroy known bacte­
rial and parasitic pathogens (no effect on viruses). 1lley
give Immunity to Disease (Known bacteria only. -60%)
H]. 2001$10.000.

Bmi" Booslers: Increase nerve-firing rates and
improve neural connectivity. Add Enhanced lime Sense
[45]. 2.2501$112.500.

Carci"ophages: Palrol for and deSlroy any cancers in
the body. TIley give Immunity to Disease (Affects can­
cers instead of disease. -70%) 13]. Pennanent mods also
defer the age at which aging begins. and at which rolls
increase in frequency. by 10 years. $150/$7.500.

DNA Re/xlir: Repair damage to cellular genetic
material from aging processes and mdiation. They

give Slow Regeneralion (Only heals radiation.
-60%) [4]. healing 10 rads every 12 hours. Permanent

mods also defer the age at which aging begins. and at
which rolls increase in frequency. by 10 years.
$2001$10.000.

GlIlIfrlialls: Seek and destroy any nano 1101 already
resident in the body when they were implanted. If a HT
roll is allowed to resist. such as for nanobum (p. 158) or
proteus virus (p. 165). they provide a +8 to resist. If none
is allowed. they deslroy nano on 14 or less (one try only).
This is treated as Panimmunity 2 (Nano only. 40%) [3].
$150/$7.500.

Immune Machines: Enhanced-immune system
nallObots. They provide Panimmunity I ($201$1.000) [2]
or Panimmunity 2 ($100/$5.000) 151.

Ll/lIg Cleaners: RO:llll the lungs to remove inhaled
debris and hannJessly enc:lpsul:ue and recycle it. They
provide Filter Lungs 15]. $2501$12.500.

MewIJo/ic Regul(lfors: Allow the user to regulate his
metabolic rate by transmitting commands to the
nanomods. He must have a virtual interface implant
(I'. 150) to do so. They give Metabolism Conlrol 2 [10).
$5001$25.000.

Microgmril)' Biochemistr)': Make metabolic adjust­
ments to prevent degeneration in microgravit)' or zero
gravity. providing No Degeneration in Zcro-G [3].
$3001$15.000.

Nen-t! Boosters: Replace neural myelin sheaths with
synthetic malerial to speed up nerve impulses. Gives user
Increased Speed +1 [251. Not available as a temp
nanomad. -1$125,(0).

Pore Cleaners: Clean skin pores and eliminate sweat.
$101$500.

Respir(x:yles: These function like oxygen--carrying
red blocxl cells. but with mrlllY times the transport capa­
bility. They store extra oxygen and carbon dioxide. trans­
port it. and release it in intelligent fashion in response to
need. TIley provide EXlm F:ltigue +2 [61 and Oxygen
Stomgc [14]. $1.0001$50.000.

Too/h Cleaners: These keep the user's teeth clean
without any need for brushing or toothpaste. $20/$1.0(1).

Vinls HI/mers: These detect and eliminate known
viral pathogens. providing Immunity to Disease (Known
viruses only. -60%) [4). $200/$10.000.

PROTEUS nnnOUIRUS
These nanomachines enter the body and rewrite the

genetic code. Taking control of the celrs metabolism.
they can alter the genelic information contained within
the DNA. or insert entirely new genes. They can be deliv­
ered via injection. aerosol. etc. TIley take effect after 5d
minutes. A HT-6 roll is needed to resist. Bonuses for Dis­
ease-Resistant. Guardians. and Panimmunity apply:

Immunity to Disease gives +10 HT rather than total
resistance.



Many types of proteus virus exist. but they are
limited to "soft" changes. whose effects will be seen in
altered skin cells or blood cells. modified neurochemislry.
and so on. Each proteus virus has a cost and a time (the
number of days it takes the nanovirus to finish its work.
after the incubation period is over). Some examples:

Birtll COl/lrol: After onset of first pregnancy. it fools
the mother's immune systcm into allacking developing
blastocyslS. resulting in undetectable early abortions of
second or later children. Subject becomes Sterile (After

~ one child. -75%) (-11. 5500 (and 2 days).
Cosmelic: Different v~ions alter hair. skin. or eye

I color. or fix baldness. Subject gains o-poim features. but
viral dyes that cure or produce Albinism (-10) also exist.
Exotic colors are also possible: e.g.. blue skin. meullic
nails. or green hair. S200 (and 1 day) for a balch of virus
that produces a single cosmetic change: e.g.. tum eyes
green or hair metallic pink. Multiply the cost and time by
the number of features it produces.

Metabolic Reset: Bulk may be altered up or down
from Very Fall·20j to Fat HOI to Overweight [-5J to nor­
mal (0) to Skinny 1·5). Lose or gain one step per 2 days
until designaled stage is reached. S1.000.

Ski" Tmllsfomwliol/: Causes subject to sprout thin
LO]. regular [4J. or thick 129) fur (S20.000. I week). or very
light scales 10] or spiny fur (33) ($-W.OOO. 2 weeks).

'The following option can be added to any nanovirus:
Aerosol: 'The nanovirus can be used in a chemical

warhead or aerosol spmy. It uses the nommi rules for bio­
chemical weapons. affccting anyone who breathes it and
fails a HT-6 roll. xlO price.

nnnOPSYCHOLOGY nno
nnnOPSYCHlnTRY

Thcse are various techniques used to study and
manipulate the human mind.

Braillscallllillg
This uses diagnostic nanomachines in conjunction

with HyMRI to create an accurate mental model of the
way a person thinks (a "persona map"). The subject must
be conscious. but cooperation is nOI required. Roll against
Electronics Operalion (Medical) at ·2 or Brain Hacking
each day to make a bruin scan; later updates are per­
formed at + I and genemlly take a few hours. Careful
study of a recent persona map requires a successful Psy­
chology skill roll and at Icast two hours. It revcals a per­
son's main mental advantages. disadvantages. and quirks.
and gives a +2 bonus to Psychology and +I to other social
skills when dealing with that individual.

Deep Bm;llScalllli"g: This is an interactive brain­
scan. TIle subject must be fiued with both upslink and
downslink implants. and parts of the bruin associated
with memory recall are actively stimulated using

nanothempy tcchniques. The subject is conscious
but in a dreamlike stme through most of the process.

Roll weekly rather than daily. Success provides data that
gives triple the bonus of a brainscan. and which is suffi­
cient 10 design a shadow.

Brainscanning usually costs $2.500: deep bruinscan­
ning costs $10.000.

Psychosurgery ("Nol/o/heropy")
This uses precisely focused HyMRI fields in COII­

junction with cellular microsurgeons to selectively oblit­
crate or conncct tiny parts of the brain. Before
ps)"chosurgel) can take place. successful persona map­
ping is required. Psychosurgery can destroy most mental
advantages (e.g.. Charisma or Intuition) and any mental
disadvantage. It can give someone disadvantages that
represent Joss of a mental faculty (e.g.. Amnesia or No
Sense of Humor). It can cure a mental disadvantage that
does not represent such a lack; thus. it could "cure" a
Delusion but not Weak Will. A cure must be balanced by
adding a ncw disadvantage representing a lack of facul­
ties (or removing an existing advanuge) whose point
total is worth at least half as much as the disadvantage
cured. Thus. you could bum Fanaticism (-I5J out of
someonc's bmin. but leave him Confused (-10]. This
costs $1.000 times point change (I day recovery). mini­
mum SIO.OOO. For more extensive rules. see p. B1071.

RnDlcnL nnnOSURGERY
These procedures involve shulling down a patient's

entire mctabolism. The p.1lient must be placed in an
exowomb (p. 163). Usually. the palient is already in nano­
stasis or hooked to an ESU (p. 162). In the lalter case.
nanostasis is initialcd prior to immersion in the womb
lank.

NOl/os/osis
Nanosl:lsis is :1 mcans of safely shulting down a per­

SOIl'S mct:lbolisl1l. pUHing him into :1 SI3te of suspended
animation.

Nanobots place protcctive scaffolding and fixatives
around and within cvery cell in the patient's body. taking
four hours. Two percent of the nanobots used remain in
place 10 act as markers. 'The rest arc removed at the com­
plction of the process. which takes an hour. Organisms in
stasis do not require oxygen or food; they cannot age or
deteriorate. but are vulnerable to extremes of tempemture.
mdiation. and pressure. lbesc may cause damage 10 the
marker nanobots in the case of radiation. or variously
ignite. freeze. pulp. or desiccate the creature being pre­
sen-ed. Nanostasis nanomachines cost $100.000. but since
most are recovemble. the typical medical fee is S5.000.

Reversal of nanostasis requires an ESU (p. J62). It
takes a day to remove the preservatives. warm the body.

and use natlOmxhincs to restart bodily functions.



Cell Regeneration
The subject must be

immersed in an exowomb.
Nanomachines pemleate
lhe patient's body. instruct·
iog and assisting every
viable cell in what repairs to
make. onviable cells are
programmed to apoptose (self­
destruct). or arc removed and
replaced with clones of healthy

Icells. Damage heals at 2 poinlS per day.
Radiation damage is repaired at the rate of
20 rads per day. One week is required to treal any
diseases present. In 6 weeks. missing limbs and organs
can be regrown. The procedure requires $100.000 worth
of cell-surgeon nano. 99% of which are recoverable at
treatment's end. Usual fee is $5.000 plus $2.5OO1day.

Cellular Rejuveuatiou
ntis is an anti-aging tremanent. Protcus viruses reset

cellular clocks. Senescent or dying cells :lre apoptOscd
and replaced by healthy clones. After six weeks of lreat-

men!. the subject's body is restored to young adult­
hood and full health. All age-related disadvantages
and auribute losses are removed. There is a risk of
causing irreparable brain damage during the

process. Treatment requires SIJXX>.OOO in rejuvena-
tion nano. 95% of which can be reused after the proce­
dure. Usual COSI is $450.000.

This procedure is still controversial due to lhe ~sk

faclor involved. Upon the patient's revival.lhe supervisor
must make a Physician roll. Critical failure on lhis roll
resullS in bmin dealh. Failure means that lhe patient is
Confused for 2Q.-HT hours. and also has Amnesia (Par­
tial); he may roll against HT every week to regain his
memory. On a success. the effeclS are as above. but the
patient rolls ys. HT every day to regain his memory. On a
critical success. lhe patient is Confused for only (2Q.­
HT)12 hours and suffers no memory loss at all.

The procedure is relatively safe. but the subjcct ~ilI Destructive Uploading
be disoriented and confused for hours (sometimes (UBraillpeelillg") and Ghosts
days) aflerward. The process supervisor must make a This technology involves the nanodissection of the
Physician roll. Critical failure means the patient has ~ subject"s brain and its recording as digital media. The
Confused disadvantage for 2Q.HT hours. and has Amnesia subject must be placed in nanoslasis (p. 166). A eyber.
(Partial) for alleast a week: roll vs. HTweekly (0 recover. shell with MicromanipuJators 2 (p. 131). such as a bush
Failure produces !.he same effccts. bUI roll vs. HT daily 10 robo!. is required to perform the operation. along with a

regain memory. On a success. confUsed~"I"'-:::::lS;;;;;;:;:::.:=::: computer running a Ghost Compiler program
only (2o-HT)12 hours and lhere is no (p. 143). Brainpeeling lakes JO hours. Born
memory loss. Critical success allows ....liii;~\o. a Surgery roll ::it • JO and Computer Pro--
immedi3te recovery. Revival gramming roll aI .5 are required to
nanomachines cost $100.(0). bOl succeed. Bonuses for Manual Dex-
all are recoverable. The usual terity apply to Surgery. and the
medical fee is 52.500 (exclud- rolls can be split between twO
ing care while recovering). doctors. A failure on one roll

means only a fragment can be
created: failure on both. or
any critical failure. means the
upload fails completely.
Regardless. only olle try is pos­
sible: brainpeeling kills the sub­

ject and deslrOys his brain!
Ghosts: A mind emulation

based on this data has the origi­
nal's DX and IQ. any slrictly

mental advantages. disadvantages.
or quirks. and all skills. It has fuJI

memory and personality. Refer to the
Glrosl template on p. 120 for olher advantages

and disadv3luages.
Fragmems: As above, but points the original put

into mental skills arc halved :lIld points in physical
skills are divided by 4 (round fractions smaller than
1/2 down to 0). reducing lcvels accordingly. It will
suffer Aml1esi:l (Pllrtial) [-IOl Refer to the Fragmelll
tcmpl:lte on p. 120 for other advantages and disadvan­
tages.

Uplollding Ihe De(u/: It is possible to upload a
dead person's mind and retrieve a ghost or frngmen.t.
as long as the brain is intact. This is at the GM s
option. but total destruction (.10 x HT). 5,000+ rnds.
or death from da..nl:lge to the brain usually precludes
uploading. Deep structures containing long-term
memories may survive for a few hours after dealh. but
not indefinitely. Rolls are at a -2 for any corpse. wilh
an addilional -I penalty per hour past death unless pre­
served via cryonics or nanostasis. A corpse preserved
via cryonics has an extra ·3. howe\'er. due to cell dam­
age from freezing. Memories from the last Id.x 20
minutes before lhe person died will often be loslln the
uploading process. This means that someone who is
revived via uploading will often have no memory of
the last momenlS of his life.

Xoxing: Once an upload is made. it can be copied
any number of limes. No skill roll is required 10 do

this.



miCRODOT
SWflRms

.. n~ Marilles belie\'e in dose lIir s/lppon. Sillce llle

USAF is /lsl/nlly too busy to I'isit Elm/I. the Corps has
assigned each of )'011 )'O/lr OU'II persollal air force. nUll

gadget bolted QIltO the Ixlet o[yo/lr M-70 llmlOr is the M­
823 Apsha; personal·de/e"se hil'e. [thO/lSfOS fOllr Ntlllody­
nomics microbe! cyberswan1ls. radiorhemud-gellemtor
powered. with mission·tailored eqllipmellt packnges. The
rrpair (md medicol swamIS \I'i11 fix up )'0/1 mid YOllr slIit,

with 'he h;"e hOI-jnK dueted access 10 yoltr suit i1lterior.
711t! explorers are expendable recol/ assets ""hose 1I1ili~·

tioll yOlI should IIlllXimi~ in bllill-IIP areas. The de'l"Oilrers
pM'ide close protecl;lHl against I!OSfill! swamIS. and all
lImipersofllle/ capability against anyone stllpid enollg" 10

I dose I\';th )'011. TnlSl \'Ol,r swan"ies Ij~ YOllr brothers.
:n,~' are a gestall j/lteiligence comlJOsed oj4.()()() lilly lit­
! tie buddies programmed 10 do jllst olle thillg: look after
~ yOllr sorry bIlUs."

- GwmerJ Sergeant Juanita Rodriglle;.-Manello,
USMC. 2090

Microbots are insect· to microbe·sized robots with
microscopic components. None of them are individually
intelligent. Because they are so small. they are treated as
groups ruther than as individuals. They are controlled by
pinhead-sized or smaller computers running simple pro­

Igrams modeled on insect behavior p.:1t1ems. A colony of
such robots has intelligence superior to that of any compo­
nent part. just as an ant colony is an extremely adaptive
organism. whilc cach ant is amazingly stupid.

Agroup ofmicrobots is called a cyberswarrn. Acyber­
swann consists of hundreds or thousands of microbots pro­

Igramrned to act in concert. They follow simple.
preprogrammed behavior, moving in a specified pattern to
IXrfoml their tasks and thcn (if so programmed) return to
base. Individual microbots are rarely larger than neas. so it
is most convcnient to measure cyberswarms in hexes. A
typical swann is I hex in size. but swanns can be larger.
Up to 10 swarms can effectively "stack" in a hex: a dense
swarm can be more effective.

The procedure to design a cyberswarm is simple:
select a swarm size (in hexes) and chassis. then choose an
equipment package. This will detennine the swann's cost
and capabilities.

Swarm Statistics
A one-hex cyberswarm weighs one pound. It has ST I.

OX 10. IQ 4. and HT 12. with 12 hit points. Its skiU al any
task it is equipped for (see Microbm Eqll;pmem Packages.
pp. 169-171) is equal to its Cliffem hit points (to a max­
imum of 12 for multi-hex swarms). while its IQ is

equal to its Cllrrel1l hit pointsl3. rounded down (but
no higher than 4). As it is effectively a hive intelli­

gence. the more damage the swarm takes. the stupider it
gets!

Chassis
The chassis provides the basic body. motive syslem.

sensors. and brain. Select the chassis for the cyberswann
and calculate its cost. All costs are IXr hex of swarm: for
swarms larger than I hex. multiply by the number of hexes.

AeroSfllt: A tiny. lighter-than-air baUoon with an air
turbine. Move 2 (flying in air). $3..500.

An1loITd Crcnl'ler: Similar to the crawler (below). but
with a tougher shell. Armored crawlers can survive corro­
sive aunospheres or high pressures (such as on Venus).
Move 2 (on the ground). S6.500.

Crttwler: Each microbot vaguely resembles a tiny.
metallic ant or beetle. or a miniature traCked vehicle. Move
3 (on the ground) or I (swimming). $2.500.

Dllst: lbe swarm resembles a cloud of dust motes
unless examined using Microscopic Vision. bughunters
(p. 169), or a chemscanncr. Dust swarms are tinier than
other cyberswarms. but lack mobility. The only equipment
package they may have is Suryeillance (p. 170). S6OO.

Flyer: This looks like;) tiny helicopter. or a mech3fli­
cal wasp or bee. Move 8 (flying in air) or2 (on the ground).
SIO.500.

HOPIJer: Each microbot vaguely resembles a tiny.
mClallic flca or cricket. with long rear legs. Move -t
(straight-line hopping movemcnt) or 3 (on the ground).
S2.S00.

Space: Thc swann can link together 10 function as a
solar sail. accclcrming at up to 0.0001 G within the inncr
solar system. It can also crawl on the ground at Move 2.
SI0.500.

SlI'imm('r: These microbots resemble tiny robot sulr
marines. tadpoles. or walcr insects with teeth and amlS.
Move 4 (swimming). $2.500.

Toy: The microbots resemble miniature toy humans.
animals. etc. They are generally restricted in their operating
radius and limited to Move I. The only equipment package
they may have is Play (p. 170). $500.

Disguise
Most cyberswarms can be disguised as a swann of

real animals (typically insects) of similar size and shalX.
This costs an extra $I.OOOIhex. Aerostats cannot be dis­
guised. Space disguise is only effective when crawling.
As well. any swann can have a chameleon syslcm
(p. 186) for $5001hex. A disguised swarm's true identity
can be detennined if it takes damage. An RTG-powered
swarm also shows up on radiation detectors.

Power Supply
The default power system is batteries.

These power the swarm for 3 hours of operation or



mobility. A swann that isn·t doing anything.
or a space swann that is flying. consumes min-

imal power. For flyers only. I hour of flight consumes
as much power as 2 hours of crawling (a flyer swann can
conserve power by crawling). The swann can recharge by
entering a cyberswann hive (see p. 142) and hooking up
to an 3tlached power supply: recharging the entire swann
requires 0.025 kWh of energy per hour of operaling time.
Alternatives include:

GlIslrobo,: These ··live off the land·· while perfoml­
ing their duties. They will eat about as much as a similar­
sized swann of inscclS. They breathe air. and cannot
survive in vacuum or very low pressures. Add $2.000 10

COSI.

RTG: The microbots have miniscule radiothennal
generators. These use tiny amounlS of radioactive materi­
al, the decay of which releases energy enough to power
Ihe microbet for I year. These can be detected by Geiger
counters. Add $3,500 to cost. LC 3,

Solar Cell: The microbolS have small solar panels
built into their bodies or wings, in addition to batteries. In
bright light. they can recharge energy sufficient for 30
minutes of operating lime for each hour they remain dor­
mant. Add $1.500 to cost.

able for lhe lask. Crealing mechanical devices (guns.
engines) requires objeclS made of metal. Plastics often

are broken down to make gas, propellanlS. elC, Creating
electronic devices requires cannibalizing other electronic
systems: any such device in the area takes damage as per a
devourer swann (p, 170). Whalever is cannibalized is
destroyed (or. rather, transformed). Assembly lakes I
minute per pound of gadget weight. divided by the size of
the swarm in hexes, Whether the process works depends
on the suilability of the available material. The process
produces residual heat, so il is resl to employ il 00 a non­
flammable surface (such as a concrele floor) and lum off
smoke detectors. Each cannibal swann is specific 10 one
gadget or weapon (but a swann may build several. closely
related gadgclS as long as lhey can all be fused into one
object; e.g.. a gun with a laser sight. a helmet with buill-in
infrared goggles. or a cybershcll). The maximum weight of
the gadget is 10 Ibs. per hex of the swaml. Cost of the
swann is 15 times that of the intended gadget or
SI5,OOOIhex. whichever is more. Cannibal swanllS are LC
I or the LC of whatever lhey build, whichever is lower.

Clellning: The swarm is programmed to move around
a prcdetennined area. removing dust and grit. and polish­
ing stTlOOlh surfaces wilh tiny brushes. Their sensors deter­
mine" hen material might be damaged by their actions:

Microbot Equipment Packages they can safely polish lenses. and e\'en hannlessly clean
A cyben;wann's function depends on the specialized people! Each hex of swann can thoroughly clean a one-

tools. manipulators. program- ..._------.....II .._-...~ hex area every minute. This is among the
ming. and sensors of ilS con- most common of cyberswarms: some large
stituent microbols. (A swann spocecrafl and buildings have pennanent
wilh a given funclion mighl colonies of solar-powered cleaning swanns

Iactually represent several dif- to polish windows. viewpons. and sensor
ferent types of microbol.S lenses. $1.000.
working together.) A swann Cons/ructiOIl: The cyberswann is
m:lY nonnal1y have only aile designed to tunnel. dig ditches. eiC. It is

lof the following packages. equipped with small arms and digging jaws.
wilh the exception of func- Each hex of sw:mn can dig :tS if it had ST 3
lions that explicitly note thm (ralher than ST I) and a pick and shovel (see
Ihey can be combined with p. 890), They arc often employed for min-

Iother functions. All costs are ing. or civil or military engineering. They
per hex of swann: for swarms can also pile up loose eanh. rock. eiC. imo
larger lhan I hex, multiply by rampans. dikes. or walls. $1.000.
the number of hexes. Deco/llllmillalio,,: Removes traces of

Bug/llll/ler: These micro- most biOloxins. persistent chemicals,
bols comain emissions sensors radioactive fallout. etc. Each hex of swann
(treat as Field Sense advan, can decontaminate a one-hex area every
lage. p. CI55). Each hex of minute. A hex of swann can decomaminate
bughunters can sweep one hex a IQ-hex area before requiring replacement
per minute to locate surveil- S1.000.
lance devices. hidden microbols. Defolialor: This swann kills foliage wilhin
or similar devices. They have Electronics Operalion (Secu- ilS hex. but has no effecl on other living creatures, It takes
rily Systems)-12 for lhis function only, $4.000, the swann 10 seconds to strip a hex clean of bushes or

Cll1/1li!Jal: The microbots are preprogrammed to can- foliage. It can also be programmed to carefully trim planlS;
nibalize other objects to build a single. specific gadget this takes one minute per hex. It may be programmed to
using their own bodies as component pans. They must ..fflxt specific planlS (for example. weeds) or to mow
first find all object that contains raw materials suit- lawns. $1.500.



Del'OIlrer: These microbots have small, dia­
mond jaws; a swann of hundreds of such robots can
chew lhrough almost any banieror amlOr. given time. Any
target organic or machine. caught in a devourer cyber­
swann takes Id+3 points of damage per tum, DR prolects
nonnally if it covers the entire body. but a cyberswaITnlhat
cannOI penetr.lIe annor will destroy I point of armor DR
every tum! If multiple hexes of swarm condense into the
same hex. DR reduclion is cumulative. $8.(0). LC L

£r:p/orer: The swarm is programmed to probe in a spi­
ral pattern. using COntOCt senSOffl to take minute chemical
samples of malerials encountered. Explorers may be pro­
grammed to look for particular mineral or chemicallfaCeS.
explosives. water. organic molecules. elc. After a predeler­
mined search pattern. the swarm is programmed to deposit
its samples in an automated analysis hive (p. 1~2) lhat col­
lects and chemically analyzes them. The hh'e can process
one hex ofswarm samples per minule. By analyzing where
and when the swann found items or encountered impassa­
ble barriers (such as water. if the swarm canfl()( swim or
Oy). the hh'e's dedicated computer can build up a map of
the area explored. 5500.

Forensic: This can gather forensic evidence. sweeping
one hex per hour. Forensic microbots can gather vast
amounts of data. analyzing organic and inorganic delritus:
skin nakes. blood. clothing fibers. food residue, etc. A
forensic swann can also clean lip evidence at the same
speed. $4.000. LC 4.

Gremlin: The swarnl is equipped with liny drills. cut­
ters. and the like. and is programmed to crawl inside elec­
tronic or mechanical devices and jam up the works. slice
through wires. eat circuits. etc, Only sealed machinery or
electronics. or devices lacking small moving parts, are
safe. Each hex does I point of damage/tum to unsealed
machinery. ignoring annor DR: machinery acquires a Malf
of 17. with an extra -I each time it loses 10% of its HT.
Damage caused by gremlins doesn't physically destroy an
object. but is treated like other damage for repair purposes.
etc. For llOn-weilpon dcvices. check for mill function when
they are turned on und each minutc thcy arc in use. Sabo­
lage is not immediatcly obvious. $2.000. LC I.

Hun'ester: These can harvest crops with an effective
Agronomy skill of 12. $2.000.

Hypo: As Stinger. but with the user's drug of choice.
Anyone who takes damage must make the necessary rolls
to avoid the effecls of the drug. $2,(XXl. plus the cost of 10
doses of the drug. LC 3.

I/III/"i"otio,,: The microbots glow in the dark. illumi+
nating the area they occupy. Illumination level can be var+
ied from a soft glow 10 brighl enough 10 read by. This can
be combined with any other system. StOl).

Paimer: Similar to Cleaning (p. 169). but programmed
to spread paint or ink around. Simply upload a particular
design. provide pain!. and they will go to work. Each hex of
microbots can paint I hex per minute. and paint up to 2
hexes before requiring painl refills. 5500.

Pommel/ic: A paramedic swaml is composed of
a variety of individual microbot subtypes, Some taste

blood and perfoml diagnosis: some cut away damaged tis­
sue. clean wounds. sew up cuts. and inject drugs: and some
enter the body to perfonn internal repairs or diagnosis.
First. the swarm stops the patient's bleeding. Then it per­
fonns firsl aid (takes 30 minutes). cleaning and repairing
danlaged tissue. Each hex can treat one person at a time.
Has Diagnosis-12 and Firsl Aid-12. 56.IXX)'

Pesticide: The swarm is equipped to hunt down and
eliminate Oeas. spiders. and other pests. Ayer swarms can
also engage and destroy nics and mosquiloes. Thcy will
innict Id damage per lOrn 10 swarms composed of ordi­
nary or gengineered insects. 1lJe microbots' aclions are
harmless to humans. although they can be entenaining or
distracting. 51.<XX>.

Play: The microbots play and interact with one anoth­
er in an amusing fashion. For example. a "farm in a box"
might contain microbots that look and act like liny ani­
mals. agricultural robots. human fanners. etc. $100­
$1.000.

Pollillu!or: The swarm functions as anificial bees.
spreading pollen or seeds. This is useful if nonnal insects
are nac available. or cannac adapt to the local c1imale or
ecology. $ 1.000.

ReJKlir: The swarm has the tools and programming to
repair a single. specific modcl of equipment. plus appro­
priate AmlOury. Electronics Operation. or Mechanic skills
at 12. A single swarm fixes things at about one-tenth the
speed of a human. but up to 10 swarms can combine to
make repairs at a progressively faster rate. The package
costs $500, plus $250 per additional model of equipment
the microbolS are programmed 10 fix, to a maximum of
four types of equipment per swann.

Sensol' Army: E.1ch microbot in the swann mounts all
infrared sensor and a Iilsercom. They coordinate 10 fornl a
synthetic-aperture infrared sensor array (treat as Infmvi­
sion). Effective mnge is 1/2 mile per hex of swann (5
miles/hex in spacc): all hcxes must be adjacent 10 olle
another. with no more than onc swann per hex. The swarm
will nonnally remain stationary or follow a panicular indi­
vidual. and is programmed to upload imagery 10 him. This
function is only available for aerostat. space. or flyer
swarms. $2.000.

Se/llr)': These microbots are equipped wilh weapons
optimized for combating olher microbots. Each hex innicts
2d damage per tum on other microbot swarms. $5.CXX>.

Sringer: These microbots have tiny jaws or slinging
needles. The swarm does I point ofdamage per lum to liv­
ing beings (only) in contact with it. unless they are com­
pletely covered in sealed annor. 1.500. LC 2.

S,ln'eillallce: These microbots mount tiny video cam­
eras. colleclively equivalent to a larger nanobug (see
Nal/obl/g, p. 154). The swaml is nonnally programmed to

remain in a particular place. observe for a period of
lime. and then return: it can also transmit information
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or be ordered to go to a different location if precise
coordinates are given. $100. LC 5.

SWlInnwear: This can be combined with any other
microbot function. It preprograms the microbols to hover
in close fomlation around a perron. forming a body suit. a
trailing cloak. or a veil and cloak. lbe swarm will not

cover the user's eyes or mouth unless commanded to do
so. It does not intcrfere with movement: the swarm tracks
the user's body with its sensors and adjusts to his motion.
Up to 4 hexes can combine around a person. Swarmwear
is monochromatic. but chan\eleon microbots can change to
multiple colors or patterns if desired. A I-hex swarm is
somewhat wispy: a 2·hex or denser swaml is opaque.
Swaml\vear microbots can only act upon the user or any·
one touching him. Aswamlclad person h:IS DR 0.5 per hex
of microbolS surrounding him. divided by his size in hexes
(round down). The swaml docs nOI affect the wearer's PD.
This function is only available for aerost:lt swanns. $500.

TenllilllJtor: As Stinger. but with especially virulenl
nerve poison. Anyone who takes damage must make a HT
roll one minute after being hit. with a penalty equal to the
cumulative damage of the stingers. A success means only
Id damage is taken: a failed roll means tOlal paralysis and
2d damage per hour until the victim dies or receives an
antidOle. Each hex of swann can make up to 10 attacks
before requiring exira poison (treat as 10 doses of nerve
poison). $4.00>. LC 1.

Finishing Up
Record the swann's Movc. cndurance in hours. hit

points, and any damage it innicts. Come up with a name
for the cybcrswarm (e.g.. "Xenotcch Biocide Mk. 2").

Cyberswarms ill Action.
A cyberswaml can take orders via datalink from any

compuler: swanns are equipped 10 send and receive radio.
laser. or infmred signals. with a range of about 0.01 mile
for infrared or laser and 0.1 mile for mdio. The operalor
must know the access codes for that particular swann.
Ordcrs are limited to actions related 10 the swann's equip­
ment package. to movement. or to recharging.

Sellse Rolls: If a cyberswarm has to make a roll to
notice something. use the lower of its original HT or its
current hit points as its generic sense roll.

Multiple SwamIS: Multiple friendly swarms can work
together. but cyberswarms generally avoid "stacking"
unless commanded to do so.

At1(lcks: Microbols with the Devourer. Hypo. Sentry.
Slinger. or Terminator functions may make attacks. lor_
mally. they attack any entity they come upon while mov­
ing through a preprogrammed path: this makes them most
useful when programmed to ··sterilize" an art~a or to sweep
a security perimeter. Swarms may also be programmed to
differentiate by species or even by sex. using sophisticated
chemical sensors (this has no effect if the targcl is in
ainight annor). When Ihe swann comes within a pre-

sct distance (up to its current hit points in hexes) of a
pennissible target. it will move to auack. Use the

Swan" At/aOO rule on p. BI·n. The effects depend on the
swann's equipment package.

Attllcking a SWlIn,,: Use the Affllcking 1I Swan" rule
on p. B143. but torches and flaming

weapons do only I hit to armored .-;;;====~~~~
crawler. crawler. hopper, or swimmer ""..
swanns. (Aerostat. dust. flyer. space.
and toy swarms are more vulnerable.)
Damage is applied to each hex of the
swarm; when it f..'quals or exceeds the
cyberswamfs hit points, the swann is
effectively destroyed. Lesser damage
also has an effect. reducing the
swaml's cffective skill and IQ as
described on p. 168.

Da/lwge to Swamis: Vacuum.
gas. poison. and non-corrosive
atlllospheres have no effecl on cyber­
swanns other than gastrobots. Mosl
high-tech and ultra-tech weapons
innict only I hit per attack. However.
any weapon that affects a wide area
(such as a shotgun or the concussion
damage from an explosion) does full
damage to airborne aerostats or fly­
ers, or to a space swann. It does half
damage to crawlers, swimmers. or
grounded flyers. and only one-third
damage to annored crawlers. Electro­
lasers also inflict full damagc. lbe
Devourer and Sentry functions allow
swanns 10 attack other cyberswanns.
doing full damage each lum.

JIlsect Bioswarms
1l1esc are swamlS of gencmod insects. Treat thcm as

microbot swanns with crawler. flycr. hopper. or swimmer
chassis and gastrobot power, but at 10% cost. The only
"equipment packages" they may have are Construction.
Defoliator. Harvester. Pesticide. Pollinalor. or Stinger.
l1lcy take damage as per p. 8143. and are vulnerable to
gases and unbreathable atmospheres. but take no special
damage from electrolasers. They live for about 6 months.
Ranged control is not possible: they must be given orders
from a special insect director device that uses pheromone
signals to communicate with them. It takes 30 seconds to
give a new set of orders. Orders are limited to one very
specific set of commands within the nature of their fune·
tion package: e.g.. "harvest that field" or "head north until
sunrise and attack anyone in the way:'

Illsect Director: Range I yard. 2.000. 0.25 lb. A
computer with an insect director program (Complexity 4.

$100. specific by type) is also required.



TRAnSPORTATion
Advcntures oflcn take placc in interesting or danger·

ous locales - but first you have to get there. The journey
itself can be part of the adventure.

Space Passage
Trips from a planet's or moon's surface to orbit

nonnally use single-stage spacecraft. often with laser­
rocket propulsion. The basic fare for a surface-Io-Iow-orbit
trip is $5,OCXJ per person or $10.000 per Ion of cargo. mul­
tiplied by the body's "to orbiC' velocity in mps (4.9 for
Earth). Thus. a passenger ticket from Earth to LEO is
$24.500. Orbit-Io-surface costs are identical if the planet
has a trace or v3(uum atmosphere (like Mercury or Luna),
half as much otherwise. Thus. it's $12.250 from LEO to
Earth. Multiply costs by 1.5 for trips to or from HEO. or
by 2 for GEO. In practice. most sp....cecraft dock aI a LEO
station and then refuel. or transfer cargo to cheaper.
unstreamlined vehicles.

Near Space Ptlssage: Voyages from space stations to
other stations (or microgravity moons or asteroids) within
UXXUXX) miles (about om AU) are classed as "near
space \"oyages:'This would include a trip from Earth orbit

to lunar orbit or L41L5. for example. The usual
...",,:::=::.!~........ spacecrafl is an orbital transfer vehicle

(p. 74). Passengers are seated and night
time is a few hours. Costs range from

aOOuI $500 for a short hop between
nearby space sImions to about
S2.5oo for a longer trip (such as
Earth orbit to lunar orbit or L4).

Deep Splice Passage: These
fares apply to voyages over dis­
tances greater than 0.01 AU.
such as between planets. distant

gas-gialll moons, or asteroids. A
typical vcssel is :1 Mei::.i-class PSV

or SlIdbw)'-dass USv. An cconomy­
class fare is $3.OOOIAU if the cabin is

shared. $6.OOOIAU alonc. A first-class
trip (with a luxury cabin ;ll1d superior service)

is $6.OOOIAU cach if a couple shareS:l c:lbin, oth­
crwise $12,OOOIAU. Treal distances less lhan I AU as I
AU.

S,)(lce Freight: An :lvcmge pricc is Sl.ooo per Ion of
mass or 100 cubic feel of volume (whichcver is more) per
AU or fraction thcn..--of (i.c.. $5.000 per space of cargo). A
Iypical carricr for intcrplanelary cargo is a S/ldbllry-elass
USV. although largcr vcssels are used whcn canying very
bulky or he:lvy cargoes.

Nallosrasis: An ahcmativc 10 nomlal passenger travel
is nanostasis (p. 1(6). With:l sealed storage unit this is 0.5
ton of cargo per person. COSI of nanostasis and revival is
riot included.

Chaffer: A chartered night costs about 0.1 % of lhe
vessel's price per day of tr.lvel. plus crew salaries and
expenses. As a rule. only USV-elass spacecrafl are avail­
able.

Flight Time: This depends on
Appendix B.

Air Travel
On Earth. mOSI COlTl-

muter and privatc aircraft arc
wingless. ducted-fan VTOL
(vertical take otT and landing) "air
cars" and "air buses" lhat carry up 10

40 passengers al 300-600 mph. Air taxis
are $IOIminutc. Flights over 200 milcs arc usu-
ally :lboard sieck. swcpt-wing transonic jets. which super­
cruise al 700-800 mph :tnd h:lve smart-mailer airframes
that can ripple or subtly aller shape to control night. lick­
ets COSI about $200 + (SO.l/mile). Travelers in a huny may
ny from major airpons in trans.:lllllospheric rocket planes.
which can carry 10-50 passengers al speeds over 4.000
mph for aboUl S2.000 per trip.

Light aircraft are used iI/side big space colonies like
Islandia. Fixed-wing airplmles and airships are common
on Mars alld litan.

Groulld TrQl1el
On Earth. extcrnal traffic-eontrol computers control

I the majority of city and highway traffic (except emer­
'gency and security vehicles). Cars. buses. and trucks
Idrive themselves. and most buses and taxis. and nearly all
trucks, are robotic. Driving skill is dying out in Fourth
and Fifth Wave nations.

Most offworld colonies have few roads outside major
centers. Vehicles are scaled for life support and often
powered by batteries or fuel cells. Many are sturdy off­
road designs with giant tires or tracks for traversing
rough lermin.

Railways are common on Earth.
Luna. and Mars. Thanks to chc:lper
superconductors and fusion
power. magnclic·lcvilalion
trains that move 31 200-300
mph are common. Train
tickets are 5 per 100 miles:
city subway passes are
$I/ride.

IMaritime Travel
Large cargoships remain in use on Earth. many com­

pletely automated. Exccpt for ferries. nlOSl water lra\'el is
for pleasure or sport. Private submarine yachts are afford­
able for lhe wealthy_ and a few fusion-powered cruise­
submarines also exist. Maritime craft are also used on
Mars. Europa. and litan.



,.It is the policy ofthe United States Aerospace Force
to neither cOllftn" nor deny tIJe presence of mlclear
\\'eapons aboard deep space \'essels."

- USAF Deep Spoa Command

"Usual amlOmenr of the DFS-3 Angel is estimated
asfOllr Predator alltollomOllS kill l'ellicles. whose 333null
COilgwlS ore looded I\'i,h either SGM-83 Mjolnir kinetic·
kill weapons or SSM-96 Excalibur nuclear bomb·
pumped X-ray laser submllllitions."

- Jane's Fighting Spacecraft, 2099

Thousands of space vessels operate in me solar sys­
tem. ranging from plasma-s.'lil slowhaulers to lethal space
dominance vehicles. This appendix provides me rules for
designing space vessels of various types. including space
stations and satellites.

HUll DESIGn
The hull is the frame of the vessel. including armor.

Idecks. and stress bracing. Hulls are usually conslructed in
microgr.lVily sp:lceyards, with the exception of transat­
mospheric craft.

A hull may be a box, cylinder, sphere, streamlined
cylinder. streamlined delta, or torus (a donut-shaped
ring). Spheres are the easiest to design. Most spacecraft
are cylinders. spheres, SlTe:lmlincd cylinders. or stream­
lined dellas. Most space stations are cylinders. spheres. or
tori,

Decide on the hull's Sh.'lpe, then refer to the entries
below to find its dimensions (in feet). volume (in spaces of
500 cubic fcct). and surface area (in ksf. or thousands of
square fcct).

A spacecraft may be conSlructed from a combination
of shapes. but this adds complexity; see Combination
Mallufactllred Hulls (p. 175).

A vessel must be slreamlined to boost into space from
a world with a very thin or den!>er atmosphere.

The cost and mass of landing gear are included in the
statistics for the hull. If lhe vessel is streamlined. then me
landing gear is assumed to be retractable; unstreamlined
\'essels typically do nOI have retractable landing
gear.

Sphere
Dimensions: Select me diameter ofme hull in feet (at

least 5 feel). Radius (R) is half dianlCter.
\t>lllme: SjXlCes =R' )( 0.008.
SlIIfllce Area: Total Area (ksf) = RllO.
£wmple: A 10'-diameter sphere has I space and

Total Area 0.3125 ksf. A I(Xl' -diameter sphere has 1.000
spaces and Total Area 31.25 ksf. A 600' -dianlCter sphere
has 216.lXX> spaces and Total Area 1.125 ksf.

Cylillder alld Streamlilled Cylinder
Dimensiotls: Select the length of the hull (L) and its

width (W). Length should be at least 10 feet and width at
Icast 5 fcct. The cylinder's length can be anywhere from
I to 20 times its width: if it is streamlined. lhen its length
should be at least 3 times its width.

\'olwlle: Spaces = L)( \\fl x 0.0016.
Smfllce Area: Side Area (ksl) = L x W x O'<X>32.

Back Area (ksf) = \\f'l x 0.0008. Front Area equals Back
Area. but multiply by 1.4 if streamlined. Total Area =
Front Area + Back Area + Side Area.

Emml)/e: A50'-wide cylinder has 200 spaces per 50'
length: Frollt/Back Areas are 2 ksf each; Side Area is 8
ksf per 50' length.

Streamlilled Delta
Dimensiol/s: Selcct the length of the hull (L), which

should be at least 10 feel. Width is 0.6 x L; height is 0.3
xL.

Vall/me: Spaces =(U25)J.
SlIIiace Area: Total Area (ksf) = (U25f x 0.5.
E1:ampfe: A 125' long delta has 125 spaces and Talal

Area 12.5 ksf.

Box
Dimem,'iOlls: Select the length (L). width (W).

and height (H). Length should be al least 10 feel. and
width and height at least 5 feel and not less than 5% of I
length.

Vall/me: Spaces = L x W x H )( 0.002.
Sll1face AmI: Side Area (ksf) =I(L x H) + (L x W»)

x 0.002. Back Area (ksf) = W x H )( 0.00 I ksf. Front Area
equals Back Area. Total Area =Side Area + Back Area +
Front Area.

£mmple: A box 50' in all dimensions has 250 spaces.
Side Area 10 ksf. FrontlBack Areas 2.5 ksf each. and

Tota) Area 15 ksf.



DimetlSiOlls: Pick lhe mean torus radius (R) and
lhe cross-sectional radius (r) in feet. If lhe torus is imag­
ined as a donut lying nat. mean torus radius is lhe dis­
tance from halfway between the outer edge and inner
edge to lhe center of lhe hole. while cross-sectional radius
is half its height. Diameter is twice radius. The torus
shOllld have a minimum torus radius (R) of 5 feel. wilh
the cross-section radius (r) no more lhan half R. A 300'
radius or larger torus can be spun at a comfortable rate to
give Earthlike gravity.

Voillme: Spaces =R)( r!)( 0.04.
Surface Are": Total Area (ksf) =R )( r)( 0.04.
£:mmple: A torus wilh 300' radius and SO' cross-sec-

tion radius has JO.<XX> spaces and Total Area 600 ksf.

mnnUfnCTURED ttUll
OR ftSTEROID ttUll?

Decide whether the vessel has a manufactured hull or
an asteroid hull. A manufactured huJl can be any sh3pe;
an asteroid hull must be either a sphere. or a cylinder
without streanllining and no more lhan twice as long as it
is wide. If the vessel has a manuf3ctured hull. detennine
its characteristics per Mallufactured Hillis (below). If it
uses an asteroid hull. refer to ASleroid Hillis (p. 175).

mnnUfnCTURED ttUllS
A hull may be made of met31 alloy. composites, or

exotic nanofacturcd materials. Mewl hulls are oflen man­
ufactured in space using evaporation guns. which direct a
conical hot molecular beam at a balloon-like fonn. The
foml is rot:lIcd under the beam to build up a hull of the
desin."'(\ strength and thickness.

Materials :lre listed below in order of ascending cost
and decreasing weight for a given toughness. Pick one
hull mllterial for the struclIIral frame and onc as al1llOr
(these need not be the samc). Light. expensive materials
can be vital for transatlllospheric spacecrafl. but heavier
matcrials olTcr more radiation shieldiJlg for the same cos\.
making lhem :lItractive for space habitats.

Slag: Leflovers from processing lunar ore and 3Ster­
oid material. It may 1101 be used for lhe structural frame.
but may be used as annor. It is usually too heavy to be a
sensible choice for spacecraft. but is often used by space
stations.

Steel Alloy: Steel is readily manufactured from aster­
oids in space. SO many large habitats use it. Large steel
hulls may also be constructed via the Cole technique
(p. 39).

All/mil/11m Alloy: An aerospace-grade aluminum­
lithium alloy. Most aluminum used in space is mined on
Luna. where it is fairly abundant.

7iulI/illln Alloy: A low-c051. aerospace-grade
titanium·alurninum alloy.
Foamed Alloy: An aluminum-lilhium alloy in which

zcro-gravity manuf:lcturing techniques have created
cvenly distributed foomed air pockets. reducing weight
while retaining structural strenglh.

Cllrlx)II Composires: Advanced carbon or polymer
composite matcrials.

Mellll-Mmrix Composite (MMC): Metal particulates
or whiskers are embedded in another metal. Examples
are boron-aluminum or. at higher cDR "alues. titanium­
silicon carbide.

Nallocomposite: This nanofactured material is a car­
bon nanotube-reinforced polymer composite with a
ceramic cooting.

Dillll/oluloid: This is a nanofactured synthetic dia­
mond composite. It is expected to become cheaper if and
when nanoassemblcr technology matures.

Mal/ufactured Hull cDR
All spacecraft are annored. Annor is rated for its

Damage Resistance (DR) in cDR (cDR I = DR 100). A
station or deep-space vessel requires cDR 1 for minimal
protection against micrometeorites and radiation; military
\'essels and pcmmncnt habitats often have much higher
values. Unmanned spacecraft. or those designed for
ground-to-orbit operations. m3Y have fractional cDR val­
ues; minimum cDR is 0.2.

Choose lhe cDR of your vessel. A high cDR makes a
vessel heavier. slower. and more expensive. but more
conducive to survival. A cylinder or box may have differ­
ent cDR values for its Front Area. Back Area, and Side
Area. If so. assign cDR and calculate armor mass and cost
using individual areas rather than Total Area.

Mal/ufactured Hull Frame Strength
Choose n frame strength. Some modem deep-space

vessels have :1 robust extra-heavy frame for maximum
Slructuml strength. However. vessels may also be more
lightly buill. s:lcrilicing robustness for perfonnance; such
vessels have heavy. medium. or light frames instead. Most
space stations have light frames.

Mal/ufactured Hull OptiOI/S
Decide whether your vessel will have any of lhese

options:
Responsil'e: A responsivc huWs skin incorporates

micro- and nana-mechanisms lhat alter hull shape in
resp:m.se to aerodynamic stresses. This is primarily useful
for spacecraft that will also operate in atmosphere. Only
available for vessels whose structure and annar are dia­
mondoid. nanocompositc. metal-matrix composite. or
carbon-composite.

Smarr: The hull incorporates micro-robotic sensors
and processors. allowing quick self-diagnosis of

structural damage and stress. Only available for



mnTERlnLS TnBLE

flSTEROID HULLS

C
$0.00005
$0.001
$0.002
$0.003
$0.004
$0.02
$0.06
$0.2
$1

Asteroid Hnll Waste Space
Some of an asteroid hull's internal space is simply

rock or ice. Select the number of rock or ice spaces in the
hull (at least 10% of total space). The more rock or ice.
the cheaper and heavier lhe hull will be (as that icc or rock
is not tunneled out) but the tougher it will be as well.
Habitats built into large asteroids or comets are often 50%
or more rock or ice. Wilh appropriate processing equip­
men!. rock spaces can be used as reaction mass by mass
drivers: ice spaces are usable in mass drivers and in fis·
sion and fusion dri\'es.

Asteroid Hl/ll Mass, Cost, alld cDR
HI/II Mass: Hull Mass (tons) = W x T. where \V is the

number of waste spaces in the hull. and Tis 26 if rock. 14
if ice.

Hull Cost: This depends on how much rock or ice
had to be tunneled out. rather lhan how heavy the huU is.
It's easier to tunnel through ice than rock. so ice hulls are
cheaper. Hull COSt (MS) = (Hull Spaces - Waste
Space)lC, where C is 10.000 if rock or 50.000 if ice.

cDR: cDR =Hull Mass/(M x TOtal Area). where M
is 170 if rock or 230 if ice. Round to nearest 0.1 cDR.

M
100
25
20
15
12.5
7.5
5
3
2

Material
Slag
Sleel Alloy
Aluminum Alloy
Titanium Alloy
Foamed Alloy
Carbon Composite
Meltll-Matrix Composile
Nanooomposite
Diamondoid

An asteroid hull may be created from either ice or
rock.

Ice Hull: These were originally comets, Kuiper Bell
objects. or chunks of ring ice. An anificial ice asteroid can
also be created in space by filling an inflatable shell of the

desired shape with water. then placing it

-;;:========~~=::::==~~ in shadow to freeze it Ice hulls are
~ orten manufactured at Main Belt. Tro-

jan. and Satumian spaceyards. They
are heavy and bulky. but give good
protection against radiation and lasers.
and can be used as extra reaction mass
for fission drives. fusion torches. and
mass driver engines. Ice can melt, so
these spacecraft usually do not stray
within the orbit of Venus! Throwaway
ice-hulled spacecraft are often created
by Gypsy Angel and Manian ice min·
ers who attach mass drivers and con·
trol systems to Kuiper Beh objects for
"crash terraforming" Mars.

Rock HlllI: These are carbona·
ceous or stony·iron asteroids that have

been panially tunneled out This "beehive" technique is
simpler than melting and refonning a metal asteroid via the
Cole technique (p. 39). resulting in a heavier and bulkier,
but chcaper. spacecraft. Pennanclll rock·hulled space habi·
tats are common. Rock-hulled spacecraft are usuaUy pr0­

pelled by mass drivers.

vessels whose structure (11/(1 annor arc diamondoid,
nanocomposite, metal-matrix composite. or carbon­
composite.

Uftillg Bod)': A streamlined della (only) can have its
hull oplimized to produce extra lift in atmosphere.

Combination Malll/factl/red Hl/lls
Some manufactured vessels are composed of multi·

pic shapes. This adds complexity. but is useful when
I designing certain types of spacecraft. For example, a ves­
sel might have a sphere as the front hull. a narrow cylin­
der as the main hull. and a wide cylinder as the rear hull.
If so. record the way in which the hulls are connected. A
sphere may connect to a cylinder or box of smaller width.
and a cylinder or box to another of any width. A torus
may have a smaller cyljnder. box. or sphere in its center.
connected by two or more narrow cylinders or boxes (the
"spokes").

Design each individual "huU" nonnally. Then calcu­
late the combined surface area by adding together the
Total Area of each hull. Whenever a cylinder connects
with another hull ofequal or greater diameter. subtract lhe
cylinder's appropriate cap area from the area of lhe
hull section it connects to.

Mallufactured Hull Mass alld Cost
Next. calculate the

hull's structural and
amlor mass and cost
based on the hull's mate­
rials, using the fommlae
below and the values M
and C on the Materials
Table.

Stmctllral Mass:
Slructural Mass (tons) =
M x Hull Spaces/F.
where M is the Materials
Table value for lhe cho-­
sen struclUral material,

I and F depends on frame:
110 if eXIrn-heavy. 15 jf
Iheavy. 20 if medium. 40
, if light

Stnlctllrol Cost: Structural Cost (MS) = Structural
, Mass x C. where C is the Malerials Table value for the
; chosen structural material. Other multipliers (multiply
: them together): x 1.5 if responsive. x2 if smar1. x1.2 if lift­
: ing body. xlO if streamlined delta or streamlined cylinder.

Amlor Mass: After deciding on the hull's cDR. calcu­
late lhe amlOr's mass as follows: Armor Mass (tons) =

I Total Area x cDR x M. where M is the MlIIerillls Tllble
value for lhe chosen armor material.

Amlor Cost: Calculate the armor's cost using this for­
mula: Annor Cost (M$) = Amlor Mass x C, where C is the
Mmerillis 7(,ble value for lhe chosen annor material.



GRnUITV GEnERnTlOn
Space is a zero-(} environment. but most humans are

physically and mentally accustomed to life in a gravity
field. Due 10 the expanding spacer population of micro-­
gravity-adapted parahumans and bioroids. more and more
crewed space vessels are being buill wilho/ll gravity gener­
ation. evenheless. many vessels are still designed 10 pro­
duce artificial gravity.

The only way to produce real gravity is wim mass.
This means that 10 produce Eanh-equivalent gravity. a
space vessel requires an Eanh-like mass. which is not very
practical. Instead, vessels accelerale or spin to simulate
gravity.

A spacecraft under acceleration will produce effective
gravity equal to its sAccel rating; so if a vessel is acceler­
ating at 0.16 G, its inhabitants will experience me same
gmvity as on Luna. Unfonunately. spacecraft cannot usu­
ally sustain high accelerations for more than a few hours.
The alternative is spill gral';!)'.

Spin gravity simulates gravity lhrough centrifugal
force. However. the spin cannOl be too fast or it will induce
motion sickness and structural stress. Spin gravity can be
provided in various ways: a spinning hull and spin capsules
are the most common. Gravity deJX=ods on the spin radil/s.
which varies depending on the mechanism used (see
below). At a tolerable spin ratc. the maximlWI simulated
gravity (G) equals spin radius (in feet) divided by 300: a
reduced gravity can be selected by using a slower rotation
rate. A spin radius of triple this (maximum G =
radiusll.<XX» is usual for large space stations. to ensure that
no one experiences motion sickness.

Spinning Hull: A torus. sphere. or cylinder can be spun
- via external assistance for a space station, or by lhrusters
for a spacecraft. This gives a spin radius equal to half the
width of the hull (cylinder or sphere) or the mean mdius
(torus). Going partway to the center of rotation (and also

I away from the equator. in a sphere) reduces gmvity pro­
portionally; for this reason. a vessel's living quarters are
usually located where gravity is closest to lhe home gravi­
ty of the occupants. Calculate the spin gmvity as shown
above. For example. the space factory Chien 57 is a cylin­
der I.()(X)' long and 500' wide. for a spin radius of 250'.
This allows up to 0.83 G. However. Chiell 57 is inhabited
by Martians. and so has been given a slower rotation. for a
gravity of 0.38 G. the same as on Mars.

Spin Capsules: One or two pairs of second_ smaller
hulls can be attached to the main hull with shafts. Each
sub-hull is a spin capsule. Build spin capsules as spherical
or short (up to 2:1 length-to-width ratio) cylinder or box
hulls: their longest dimension should not exceed the main
hull's sllOnest dimension. Each should have identical
dimensions. structural and annor material. and cDR: all
faces must have the same arnlOr. E.1ch capsule requires a
spill an,,: the pylon (and machinery) lhat supports it.
Select the spin radius (in feet): this should not exceed

twice the main hull's longest dimension. Calculate
mass and cost as follows:
Spin Ann Mass (tons) = Spin Radius (in feet) x Spin

Capsule Spaces x 0.01.
Spin Ann Cost (MS) = Spin Ann Mass x 0.1.
A spacecraft cannot change facing without canceling

spin first. because the spinning segment acts as a gyro­
scope. [f a spacecraft uses spin capsules. a secolld pair of
counter-rotating capsules negates this effect

Spin Tethers: A common melhod of producing artifi­
cial gravity on small vessels is to use a spin tether. two
inhabited sub-hulls are linked by a nanofiber cable 6.()))·
long and spun using the spacecraft's (subsumed) reaction­
control thrusters. To design a vessel with a spin telher. give
it two sub-hulls. which must be of equal mass; there will
usually be a third. unmnnned central hull as well. The teth­
er ilSClf mns:>cs 0.01 ton JX=r ton of sub-hull mass (exclud­
ing the tether) and costs M$O.02 per ton of sub-hull mass.
If the tether can be retracted. it requires I space per 12.5
tons of sub-hull mass. A spacecraft using spin tethers must
retrJCt them and cancel its spin before accelerating or
changing facing.

InTERnnL SpnCE nno
ESTlmnTEO mnSS

Imemal Space is the volume. measured in spaces.
available inside a vessel for the components described
under System Modules (below). For manufactured hulls. it
is equal to the number of spaces calculated using the for­
mulae given under H/l1I Shape (p. 173). For asteroid hults.
it is equal to (Hull Spaces - Waste Spaces).

Estimated Mass is optional but useful at this stage. II
is a working estimate of the spacecraft's final. loaded
mass. It is helpful when deciding which components to
place in lhe hull, but will be ignored after the craft is
designed. Set whatever estimated mass seems correct; a
good estimate is Total Hull Mass (Amlor Mass + Structur­
al Mass. for manufactured hulls) + Total Hull Spaces x 6
tons.

SYSTEm mODULES
A "system module" is a set of components grouped

together in modular fashion. such as a bridge or drive.
Each system is rated for the spaces it takes up. Select sys­
tems whose total spaces are sufficient to fiD the space­
craft·s Internal Space.

Keep a running total of remaining [ntemal Space:
when it is gone. no more systems can be installed inside
the hull. Every spacecraft should have bridge or cockpit.
sensor. and power systems. Other systems are more-or-

less optional. although life suppon. drives, and quar­
ters should be installed in most vessels.



Likewise. keep a running total of remaining
surface area; when it is gone. no more systems that
require area can be installed.

System Statistics
Each system has a set of statistics. including:
Space: The space the system takes up.
Mass: 11lc system's mass. in tons.
Cost: The system's price. in millions of dollars (MS).
Power: The system's power consumption (if any). in

megawans (MW). See Power Systems for details on power
requirements. Some systems require ocgligible power.

IThese can normally be ignored. but if the vessel has no
other power requirements. then assume it requires 0.05
MW to run these systems.

An-a: The surface area the system takes up. in ksf.
Many components do nOl require area.

In some cases. a system's capabilities and statistics
may vary. generally with volume. If so. then choose a
number of spaces. which detemlines most of the system's
other statistics. Some systems have exlr.l statistics. such as
thrust. output. and reaction-mass consumption: see the
individual descriptions. Systems are always optional
unless noted: e.g.. a station does not need a space drive.

ConTROL SYSTEmS
All spacecraft require at least one of the following con­

trol systems. Lnrge cmft often add a second systcm as back­
up - often but not always a smaller. less-capable system.

Basic Bridge
A rudimcntary control room for the avemge freightcr

or combatant. Access is via a one-man airlock (not neces­
sarily in the bridge. but usually nearby). It has crew sta­
tions for four peoplc (not all nr..-e<! to be manned). Its
"brain" is a pair of high-capacity mainframes (old. Com­
plexity 8) or genius mainfmmes (ncw. Complexity 9). one
acting as backup. It includes two of each of the following:
broadcast radios (0.1 AU range). tight-beam radios (0.1

AU mnge). laser communicators (0.04 AU range).
precision stellar and inertial navigation gear. "black

box" flight recorders. and radarllaser detectors (detect any
operating ladar or mdar at twice the sensor's range. as well
as any such system targeting the vessel). It also includes a
damage-control system that incorporates fire suppression
(using inert gas or microbot swanns to smother fires with­
in microseconds). It has a limited life-support system with
g man-days of air and water. this is can serve as a primary
life-support system on \'essels without quarters (p. 152). or
as a backup.

Command Bridge
Designed for larger craft. It is identical to the Basic

Bridge except as follows: it has a two-man airlock and
crew stations for eight bridge officers: its computers are a
pairofhigh-capacity macroframes (old. Complexity 9) or
genius macroframes (new. Complexity 10); and it has 16
man-days of limited life support.

Cockpit
[ntended for short-range spacecraft. such as shuules

and work pods. It has the same features as the Basic
Bridge except as follows: its communicators have only
10% of the range: it has space for only one seated person.
with two man-days of life suppon: and there is no airlock
(access is via a hatch or canopy).

Unmanned Controls
Typical of unmanned slowhaulers. RSYs. and AKYs.

this is essentially a Cockpit minus the crew station and
life support. With suitable software. it cnn autonomously
direct a spacr..'Crafl.

ConTROL SYSTEmS Tn8lE
System Spnce Mass Co>, Power
Unmanned. Old 0.05 0.38 0.21 neg.
Unmanned. New 0.05 0.38 3.10 neg.
Cockpil. Old 0.10 0.44 0.21 neg.
Cockpil. New 0.10 0.44 3.10 neg.
Basic Bridge. Old 1.00 2.20 0.24 neg.
Basie Bridge. New 1.00 2.20 3.10 neg.
Command Bridge. Old 2.00 3.80 0.84 o<g.
Conunand Bridge. New 2.00 3.80 15.00 neg.

SEnSORS
Sensors -typically steerable radar and infrared amlys

- enable a spacecraft to see where it is going and to detect
Olhcr spacecraft. Every mobile spacecmft requires at least
one sensor system for navigation. 0 spacecraft requires
more than ooc. but extras are often installed as backups.
Sensor arrays pro\'ide global coverage. Range in atmos·
phere is l.lXXJ miles (large). 500 miles (medium). or 250

miles (small). Space range is greater. depending on the
sensor.



PESA: A suite of passive electromagnetic sen-
I sors, including radio. infrared. and optical telescopes.
i A PESA provides a visual and infrared picture of an objec!:
i clear within about one-tenth range. otherwise a simple
I "blob"that reveals only temperature and brightness. Range
, to image objeclS in space is multiplied by 10. or by 100 if
I their location is already known.

Radar: An imaging radar. A scan reveals the range to
an object. and its general shape and size. but f}()l details
such as color. Unlike a PESA. it provides precise range
infonnalion. Multiply range by 10 in space.

Uidar: A laser-based sensor capable of resolving a
detailed image of an object but only if it was first detect­
ed by olher sensors. With proper software. ladars can also
perfoml spectroscopic analysis. Ladars are normally
installed only in military and prospecting vessels. Multiply
range by lOin space.

All sensors have a Scan rating. This is the skill mod­
ifier when making sensor scans. 1lle first value is if the
target is in atmosphere or on a planet or other body. the
second is if the larget is in space.

To determine the range at which an object can be eas­
ily detected via PESA. radar. or ladar. look up the sum
(Scan + object's Size Modifier + 10) in the Size column
of the Si:.e llnd Speed/Range Tilble on p. 8201: the num­
ber in the adjacellt Linear Measurement column is the
range. Add +6 to Scan if using a PESA and the larget is
presently using any drive Olhcr than a mass driver engine.

SEnSORS TnBLE
ComjMlnCnl Space Mass Cost Power Scan
Small Ladar or Radar 0.25 2.5 1.5 1.25 25/31
Small PESA 0.25 2.5 4.8 neg. 25137
Medium Ladar or Radar 1 10 2 5 27/33
Medium PESA 1 10 6.4 neg. 27/39
Large L1dar or Radar 4 40 3 20 29/35
L1rge PESA 4 40 9.6 neg. 29/41

Even larger armys are possible: start with a large
PESA. radar. or laser. decide on the bonus to Scan. add
one. square it. and apply this as a multiplier 10 the space.
mass. cost. and power of a large array. Each +2 to Scan
represents a doubling of range.

Sensors that cover only a single hemisphere (usually
forward or rear) arc available at half space. mass. cost.
and power. 1llcse are common on short-range vehicles.

SpnCE ORIUES
A space drive accelerates and decelerates the space­

craft. and may also provide power. Space drives usually
fire reaction m:c.s (often heated to add energy) out the back
of the vessel. which provides thrust. All space drives
include. at no extra cost. a low-thrust reaction-jet system
capable ofchanging the spacecraft·s facing and allowing it
to perfonn docking maneu\'ers.

Newer deep-space vessels typically use fusion
or antimaller drives. while obsolete vessels use fission

drives. plasma sails. or mass drivers. Craft built to take ofT
from E.1rth. Mars. or Venus typically use laser or chemical
rockets. Craft built to lift from litan usually use methane·
burning fission rockets. Craft built to lift from Luna or
Mercury usually use fission drive or laser rockelS.

Chemical Rockets
These bum a mixture of chemical fuel and oxidizer.

generating a hot gas which is expelled to create thrust.
They arc cheap. and have high thrust-to-mass ratios. but
are very thin.ty. For heavy-lift applications. laser rockets
have superseded chemical rockets. but \'ehicles that can­
IlOI rely upon an off·board l:c.cr for suppon (such as fron­
tier or military cr.tft) cominue to use chemical rockets.
Kerosene-oxygen rockets are standard for liftoff from
Earth. hydrogen-oxygen rockets are the most efficient
while metal-oxygen rockets can be fuelled using materi­
als manufactured on Luna.

Laser Rockets
Laser rockelS use an off-board laser to heat a reaction

mass (typically an ablative plastic lining the interior of
the drive) which provides thrust. They require a large
ground-based laser installation. Laser-driven craft are
usually fairly small. due to the high power requirement.

Mass Driver Engines
A mass driver is an electromagnetic catapult. or coil­

gun. It can use practically anything as reaction mass. It is
often installed in an asteroid in conjunction with a rock
crusher. As the rock crusher digeslS asteroid material. it
feeds it to the mass driver. which accelemtcs loads of
powdered rock dust (or ice) to produce thrust. This allows
asteroids to be moved about the solar system. consuming

a fraction of their mass in the process. A mass driver
needs to be fairly long to produce meaningful thrust.



Fission Drives
Fission drives arc nuclear themlal rockets. A built-

in nuclear reaClor heats reaction mass (hydrogen.
methane, or water) to produce a hot. high-velocilY
ex-hausl. A fraclion of the drive's outpul is tapped to gen­
erate electrical energy. Fission drives arc usually found in
old spacecrafl. or lhose designed for shoo-duration lrips,
such as between Earth orbit and Luna.

Fusion Pulse Drives and
Alltimatter Pulse Drives

These are the preferred dri\'es for fast interplan­
etary lr.lVel. In the fusion pulse dri\'e. tiny fue.1 pel­
lets are igniled by laser beams to create a senes of
pulsed microexplosions that general~ a hot p~as~a.

producing thrust. Antimauer pulse dnves are sl~II~.

but use antimatter particles instead of lasers for Igm­
tion. The antimauer pulse drive engine has a bener
thrust-to-mass ratio. but is more COSily to operate.
Two versions are available: high-impulse drives
(with superior fuel economy) and high-thrust drives
(with greater acceleration).

Fusioll Torch Drives
These are used for long deep-space voyages to

the outer solar system. An optimized fusion reactor
heats a reaction lllasS 10 create a hot. high-velocity
exhaust. A fusion torch cannot produce very high

thrust. but it call sustain acceleration for days al a
time. Hydrogen is the usual reaction mass. but some
spacccmft carry water instead of hydrogen to
increase thruM. As with pulse drives. both high­
impulse and high-thrust versions are available.

Nuclear Light Bulbs
Thcse are obsolete high-temperature, c1oscd-eycle

fission drives that usc gaseous mther than solid nuclear
fucl. The hot plasma is held in a transparent crystal cap­
sulc. 1l1ennal radiation passes through to heat hydrogen
propellant. ThruSI-to-mass rotio is inferior to an ordinary
fission rocket, but efficiency is higher. Older deep-space
cran oncn use nuclear light bulbs.

Plasma Sails
A plasma sail generates a magnetic field. then injects

hydrogen plasma (ionized gas) to innate it into a huge
bubble around Ihe vessel. This "mini-magnetosphere"
acts as a giant sail. catching the solar wind's charged par­
ticles and accelerating the vessel (10 a maximum practical
speed of 150 miles per second). The plasma bubble
"leaks" a liny amount of hydrogen as it operates. and thus
has a (low) fuel requirement. Its perfonnance is suffi­
ciently superior to both light sails (propelled by light
pressure from the sun) and magsails (which catch the
solar wind using a magnetic field generated by

superconductor loops) that it superseded tx>th. A
craft under plasma sail is enveloped in a wispy blue­

white nebula of ionized gas Ihat leaves a short. comet-like
tmil. A vessel may have no more than 10 plasma-sail
modules.

1011 Drives
Low-thrust. high-efficiency thrusters. usually used

for unmanned cargo vessels or orbital station keeping.
Require a separate power plant.

Atmospheric Ellgilles
Streamlined spacecraft sometimes carry an auxiliary

"air-breathing" engine that allows more fuel-efficient
operation in atmosphere. Two examples: .

Fission Air-Ram: Sucks in air. heats it using an mte­
gral fission reaclor, and expels it as reaction mass. It
requires some sort of atmosphere. but it need not ~

breathable: it works on Venus. Earth. Mars. Titan. and m
gas-giant atmospheres. ..

r"rbo·Scr(lltljet: An ad"anced alr-breathmg.
kerosene·buming supersonic combustion engine coupled
to a turbofan for low-speed flight. It is only functional in
Earth or Mars atmosphere.

Illstallillg Drives
Each drive is ratf..-d for thrust in tons and reaction­

mass consumplion (RMC) in spaces per hour - tx>th
per space ofdn've. A spacecraft's nominal accelera­
tioll in Gs is cquallo its thrust divided by its mass.

To detennine how many spaces of drive are
nceded for a desired acceleration. divide the craft's

Estimated Mass by the thrust shown. multiply by the
desired acceleration in Gs. and round 01T. If this requires
more spaces of drive or more reaction Illass than is prac­
tical. thcn try a lower accelcration.

Reaction-mass consumption is critical. Extreme
thrusts often require morc reaction mass than can fit in the
vessel: sec umbo (p. 180). In gencral. deep-space croft
strive for acccicrations of about 0.1 G to 0.3 G, sustain­
able for scveral hours, This allows a relatively fasl trip
and the ability to land on or take otT from small
moons. Cmft designed to lift off from Earth or anoth-
er large body must have accelcrations greater than
that body's surface gravity and must be able to devel­
op a della-v (see umks) in excess of orbital velocity (see
Chapter 2).

Decide on the type of drive and number spaces of
drive (maximum 10 spaces if plasma sail).lhen detennine
performance using the SfXlce Dri\'es Table. All drives
excepl nuclear light bulb and fusion torch exist in 0.5- and
0.25-space versions (chemical and laser rockets. and
turbo-scramjets, can be taken in O.I-space increments). at
proportionalely n.--duced Thrust. Mass. Cost. Output.

Power. and RMC.



Compact Drives
A spacecraft may have 3

COIII/XlCI version of any of the
above drives. A compact drive
is not suitable for manned
vessels built for long-tenn
oper..ltion. as it cannot re
maintained from within the
vessel. However, as there is
no need for internal access or
engine rooms. it is less bulky.
Muhiply the Thrust. Mass.
Cost. Output. Power. and
RMC (including antimatter
consumption) of a compact
drive by 1.5. Most aerospace
craft have compact drives.

Tnmts

ISP

274
395
514

1.500
720

1,034

30.000
1.5.000

36.000
18.000

36.000
14,400

2.400
36.000
9.350

RMC

O.<»N
O.J6N

IOOMQ
215KO
66OHO

40P
O.02RD

94H

O.<»H
O.25H

6H
O.OOIH

O.OOO2A
Any spacecraft with a

nonzero RMC requires appro­
priate tankage. Tanker vessels
(such as those lnUlsporting
helium-3) also require tanks.
Each one-space tank system
is a light or ultralight self­
sealing tank (or shielded stor­
age compartment) with feed
or pump mechanisms.

Bum Elldurtlnce is the
time in hours for which the
spacecraft can accelerate.
Decide how many spaces will
re allocated to tanks. and thcn
divide by lhe space drive's
RMC to find endurance in
hours. Decide whether the
tanks are light (generally
made of metal) or ultralight
(more expensive. generally
made of composites) and cal-
culate their mass and COSI.

Delta·V is the maximum
speed a spacecraft can reach by exhausting all of its reac­
tion mass. This is "e')' rrJuglrly 120 miles per second
(mps) )( Bum Endurance (in hours) )( Thrust]IEstimated
Mass. Halve this if the spacecraft is to decelerate to a stop
as well (this is not required if just boosting into orbit. but
is usual for interplanetary voyages). Divide delta-v in
mps by 1.100 to get a rough delta-v in AU per day. Anoth­
er useful approximation: the required Sp3ces of tanks
needed to achieve a specilic delta-v is roughly 10.05 )(
Delta-V (in mps»)( Estimated M3SS)( RMC¥Thrusl.
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4
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0.64

2
2

1
1
1
o
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o
o
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1
2

0.4
0.2
0.2
0.2
0.4
0.8

0.4
0.8

0.8
0.8
0.4
4
0.4

Cost Output Power

4
4
4
4
4
4

4
4

4
4
4
4
4

4
4

Mass

4
8

4.8
9.6

160
330
330
200
0.1
27

0.4
1
4

0.Q1
0.004

Th",,'

Aftemati"e Reaction Mass
The perfonnance listed for mass drivers assumes

rock dust, but they may use just about anything. Thrust
does not change, but Rl\1C does: the new RMC is O.S
divided by the density of the reaction mass in tons per
space (see p. 176). For example. when using ice (14 tons
per space), RMC is 0.5/!4 =0.036.

Fission drives and fusion torch drives may substitute
water or methane for hydrogen. If water. multiply thrust
by 3. RMC by 0.6. and ISP by 113: if methane. multiply
Lhrust by 2.8. RMC by 1.3. and ISP by 0.35.

SpnCE ORIUES TnBlE
Space Dri\'c
Chemical Rockers:

- meml-o",ygcn
- kerosenc.axygen
- hydrogen-oxygcn

Laser Rockel
Mass Driver Engine
Fission Drive
Fusion Pulse Drh'es:

- high-impulse (Hl)
- high-thrust (HT)

Anlimaller Pulse Drives:
- high-impulse (HI)
- high-thrust (HT)

Fusion Torch Drives:
- high-impulse (HI)
- high·lhrus( (HT)

Nuclear Light Bulb
Plasma Sail
Jon Drhe

Atmospheric
Fission Air-Ram 20 4 0.8 1 0 nJ3 nla
Tu~Scramjel 40 4 OA 0 0 IJ 13.333

Thmst: Tons of thrust per space of drive. Aunospheric drives produce 110 Ihrust in
space.

Mass (in Ions). Cost (in MS), and Power (in MW) are pcr space of drive.
• The laser rocket has no onboard power requirement. but must be energized by an

extemal 20-GW laser beam per sp.1.ce of drive.
Oil/pm: The power generated by the drive. in MW per space.
RMC: Reaction-mass consumption per space of drive per hour, mcasured in sp:lces

(not tons) of reaction mass. A =argon, H = hydrogen, HO = hydrogen-liquid oxygen. J
=jet fuel. KO =kerosene-liquid oxygen, MO =metal powder-oxygen, N =nuclear
pellets. P =ablative plastic, and RD = rock dust. See Reaction Mass. Coo/tim, lind Fllel
(p. 187) for the mass and cost of reaction mass.

•• Antimatter pulse drives also require 0.001 grams of :lntimaner per space per hour.
/SP: TI1C drive's specilic impulse. a measure of rocket efficiency. ISP is a constant

unaffected by the nurnrer of drive sp:lces installed. It is the length of time for which I
ton of propellant can produce I ton of thrust. The higher the ISP. the more relatively cffi­
ciell! the drive is. ISP is used if calculating realistic delta-v (sec p. 189).



Space. MlIss. COSI. Power. and Area: 1lle space the laser takes
up. its mass in Ions. its COSI in MS. its power requiremenl in MW. and
the sunace area it requires.

Dmin: The MJ drained per space combat lum. This is used if !he
laser is being powered by an energy bank (p. 186) rather !han a drive
or reaclor.

lnSER TnBlE
Weapon Sp,"" M"" Cos, I)ower Area Drain
2.5-to.1J Light Laser I 5 2 5 0.1 500

-irtower 1.5 5.8 2 5 0.1 500
ID-MJ Heavy I...:bcr 4 18.5 •.7 20 0.1 :toOO

-irtower 6 20.3 .., 20 0.1 2.000

TnnKnGE TnBlE
SJstem Mass Cost
Light Tank 0.83 0.067
Uhrn.lighl Tank 0.16 0.16

Mass and Cost are per space of lank. Tanks can be
bought in fractional spaces. Tanks can also be used for
coolanl: see Rat!iator:r (p. 186). Rock dust does not

require tanks: install cargo space instead.

IAI/timatter Bay
A vessel with an antimatler drive requires an antimat­

ter bOlY. This is I space. 25 Ions. and MSO.5 per 100 grnms
of antirnallcr Siored. Fractional-sized bays are possible.
Antimauer is stored in magnetic traps:ls super-cooled anti­
hydrogen crystuls. Antimatter in excess of the nanogmm
quantities used in medicine and research is LC O.

Three weapons syslems are in common
use: coj/gulls are specialized combat mass
drivers used lO fire munilions packs (p. 188):
Gunner skill required depends on the pack.
lAsers and ptmicle accelemtors are directed­
energy weapons fired using Gunner (Beams)
skill.

For the purpose of lhesc rules. missiles
(also known as "aulonomous kill vehicles" or
"AKYs") are not trealed as weapons syslems
per st!. Build lhem as small spacecraft wi!h
unmanned controls and (often) their own
we:tpons. and then install them in :tn external
cradle. spacedock hangar. or vehicle bay (see
p. 183).

MOl/l/til/g Weapol/s
The maximum number of weapons (all types) that

can be installed is limited by TOt:11 Area. Atorus may have
a maximum of 5 weapons per 2 ksf of TOlnl Area. Other
hull Sh:lpes may have a maximum of 5 we3pons per ksf
ofTolal Area.

Each weapon mUSl be given a specific facing. either
Front (F). sides (5). or back (B). ("Sides" is used bec3Use
a vessel in space can easily rotale around its long 3,'(is.
making distinctions belween right. left. lop. and under­
side meaningless.) The maximum number of weapons
thal can be mounted on a given hull per facing depends
on hull shape:

Box. Cylinder. Streamlined Cylinder: The maximum
weapons per facing is equallo 5 limes thai facing's area
(one per 0.2 ksf).

Sphere: The maximum weapons per facing is equal
to Total Area for fronl and back. and 3 limes Total Area
for sides.

Streamlined Della: TIle maximum weapons per
facing is equal to Total Area for front. 2.5 times TOlaI

Area for sides. and 1.5 times Total Area for back.
Toms: The ma.'\:imum weapons per facing is 0.5

times Toml Area for from and back. and 1.5 times Toul
Area for sides.

The above resuictions notwithstanding. a vessel can
always mounl at least one nonlurreted weapon (facing
opIional). regardless of its size.

Coilgl/I/ Bay
This is a launcher for kinelic-kill or X-ray laser war­

head munitions. The system includes a 3330101 elec~

magnetic gun and room for one munilions pack (p. 188).
It lakes up 0.5 spaces. masses 0.16 Ions (empty), costs
M$O.08. and uses I MW of power. It requires 0.1 ksf of
surface area.

Lnsers
A siandard space-combat 13scr systcm consists of a

free-electron laser designed to lase in the ullr.lViolet with
a variable-focus. diffraclion-limited mitTOr. Large mitTOrs
have engineering problems which result in resolutions no
beuer than those of smaller mitTOrs. so most craft use
banks of lasers. all focused on the same point. The laser
system includes a steerable mirror - no actual IOITeI is
11\."'CCssaf)'. Two types of lasers are Slandard: 25-MJ lasers
are widely used by civilian vessels for "meteor defense:'
while IQ.MJ lasers are military wcapons.

Laser Towers: Some of a box. cylinder. or sphere
hulrs side-facing lasers may have their mirrors inst31led
in retraclable lower mounts. These can fire forward or
backward as well as to the side. The number of side-Fac­
ing lasers Ih31 can be designated as laser towers may not
exceed 113 a cylinder or sphere's di:lmeler (in feel) or 1/5

the higher of a box's width or heighl (in feet).



Quarters aud Seats
M:mned spacecraft designed for long·tenn operation

J'l,"'quire bunkrooms or cabins. Those built for short-ternl
operation. such as shuttlecraft. may install passenger seat­
ing instead of quarters if they carry more occupants than
provided for in the cockpit or bridge.

IJI/Ilkroom: A room with four bunk beds (each with a
small locker). intercom. comrols for light and tempera­
ture. and shared sanitary facilities.

Cabill: A furnished room capable of housing one or
two peopte. Contains a bed. chairs. and a desk: a closet a
toilet. sink. and shower: and video walls. Furniture is
capnble of internal reconfiguration to SOlve spnce. Life­
support systems arc inswllcd beneOlth the noor and above
the ceiling.

LIIXIIIY Cabill: As cabin. but with superior fittings:
full 3D video walls. wombskin beds. etc.

Passenger Secus: Each space h:1S 16 seats. The sys­
tem's built-in air supply also provides two man-days of
life support per seat. Half- (8 seat) or quarter-space (4
sem) increlllenL~ are possible.

Bunkrooms. cabins. and luxury c.1.bins have regener­
ative life-support systems capable of providing indefinite
air and water. 11lcse can be overloaded if necessary. Roll
3d after each day of overloading. at +1 per full 10% by
which the number of people aboard exceeds current sys­
tem capacity. On an adjusted roll of 13 or more. the sys­
tem begins to break down. losing 10% of its cllrrem

capacity for each point by which the roll exceeds 12.
A 1I11cchanic (Life Support) roll can be attempted

Pilot: Plots the vessel's course and perfonns
mancuvers. Relevant skills: Astrogation and Piloting.
ui'lllJOItS Officer: Directs the rire of the vessel's

weapons and gives orders to autonomous kill vehicles.
Usually only found abo..1.rd military vessels. Aboard
armed civilian craft. the commander or pilot handles
this task. Relevant skills: Gunner (Beams) and Gunner
(Railgun).

Collectively. the commander. pilot. and weapons
officer are known as "bridge crew."

Engineer: In charge of routine maintenance and
directing damage-conlrOl teams (usually cybcrshells or
microbots). Also rixes the robots if they break down. Rel­
evant skills: Mechanic (Reaction Drive). Mechanic
(Robotics). and Mechanic (Spacecraft).

Purser: On commercial spacecraft. the purser looks
after the needs of paying passengers. if any. supervising
stewards and other service personnel.

Steward: Provides individual attention to luxury pas­
sengers. A luxury liner or yacht may carry one for every
two to four luxury cabins.

MissilHl Specialists: Anyone needed to perfonn spe­
cial tasks: mining engineers. scientists. etc.

Cook: A liner. slation. or large combat vessel may
have human cooks aboard.

')ower Drain
20 2.(0)
10 1.(0)

lass Cost
40 4
20 16

Sp:lI.:e
8

•

CREW RnO PRSSEnGERS

Particle Accelerators
These weapons accelerate focused beams of neu­

lml subatomic panicles to speeds approaching lhal of
light. They are shortcHanged and more cosily than
lasers. but more lethal. killing crews via radi:llion dam­
age. All nations restrict civilian spacecraft from possess­
ing particle-beam weapon~.

To design a panicle accelerator. decide if it is an old
or new design: new designs are posl-2080. Then select
accelerator tube length in multiples of 50 feet. An accel­
erator facing front or back may not be longer than the
hull's lenglh (if box. cylinder. or streamlined della). width
(if sphere). or cross-sectional diameter (if torus). One fac­
ing sideways may not be longer lhan Lhe hull"s width
(if box. cylinder. sphere. or streamlined della) or cross­
sectional diameter (if torus). 1lle largest particle acceler­
ator presently available is 400' long.

Detemline characteristics using the table below:

A spacecraft with a cockpit may have passenger seat­
ing: a spacecraft with a bridge will nonmllly h:lve quar­
ters as well. Large spacecmft (typically. space stations)
may be equipped as habitats.

Passengers in nanostasis (p. 166) do not require quar­
te~. but they Illay be carned as cargo. (A nanostasis unit
with p:lssenger is 0.5 tons and 0.1 space.)

Crew Requirements
Most vessels are cap:lble of operation with a single

crewman (to tell the computers what to do) or 110 crew at
all. but human crews are desimble - both lx."Cause they
surpass all but the most expensive SAls in decision·
making capability and because SAls arc not legally COIll­
petent for certain types of command decisions. Human
crew can often be replaced with cybershells. which can be
carried as cargo. Intelligent agents and programs usually
manage sensors. communications. and so on. Some sug­
gested crew positions:

Comllumder: The mUSter of the vessel. On small
\·essels. he may be the only crewmember. Relevant skills:
Shiphandling. Administrntion and Leadership (if he
supervises other crew). and Tactics (if he must en2a2e
in combat). - -

Weapon1'ype
O'd
Now

PRRTlCLE flCCELERRTOR TROLE

Space. Mass. Cost. Power. and Drain are per 50' of accel­
er.lIor length. See Lnser~' (p. 181). for an explanation of Drain.



2-Space Shelter: This proteclS two spaces. usu­
ally a command bridge. or two spaces of bunkrooms

or passenger sealS.
Storm shelters provide additional radiation protec­

tion for anyone inside lhem. A lig'" shelter has cPF 100:
a hem)' shelter has cPF I.cOl

Cosl
2,4
5.6
9.2
7.1

13.2
16.8

Note
4 people

\-2 people
1·2 people

16 scms

Power
O.(}l
0.02
0.02
neg.

M""
240
560
920
720

1.320
1.680

Cos,
0.Q.l4
0.01
0.02
0.02

Spaces
3
7

11.5
9

16.5
21

STORm SHELTERS TnBlE
lip<
Lighl O.l-Space Shelter
Lighl I-Space Sheller
Light 2-Space Sheller
Heavy O.I·space Sheller
Heavy I-Space shelter
Heavy 2·Space shelter

Storm Shelters
Massive solar flares, the rtldiation belts of gas

giants. and (for combat vessels) pan.icle accelera­
lor fire can generate lethal levels of mdiation.
Stopping lhis requires shielding many fcct thick.
However. shielding an entire spacccmft usually
adds too much mass 10 be practical. Instead. mosl
vessels incorporale stonn shelters: protected areas
into which crew and passengers can retreat in an
emergency. Most deep-sp3ce craft will install one
slonn shelter around their bridge or cockpit. If
they carry additional crew or passengers who will
not be on duty in Ihe bridge or cockpit. they install
shelters around a few spaces of added passenger
seating or bunkrooms. For a few hours. as many as

10 passengers can cram (standing room only)
into e:lch space of bunkroom or cabin, provid­
cd thc vessel's overalllifc-suppot1 capacity is
not cxcccded,

0, I,SplIce Shelter: n,is protecls 0.1 space. Spec­
ify a 0, I-space system that it proteclS. usually a cockpit or
unmanned controls.

I-Splice Shelter: This prolects a single space. Speci­
fy a one·space system thai il proteclS. usually a basic
bridge. bunkroom. or passenger sealS.

once per day: if it succeeds. it will restore
10% offilII capacity. Once the life-support sys-

tem begins to fail. the effect snowballs. If the space­
craft remains overloaded. life suppon will e\'enrually
reach 0% and fail. AI that point. all oxygen in the air will
be used up within a few hours. and everyone will die.
Those in nanostasis are unaffecled if life support fails.

QunRTERS TnBlE
SJslem Space Mass
Bunkroom I 0.5
Cabin I 1
Luxury Cabin 2 2
Passenger SealS 1.4

Habitat Modules
~;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:=:!:;::.:~ Space stations (and vcry large vessels)

may contain large urban or green areas. Unless
IlOted. each module described below is about
the size of a city block. and includes lighting.
temperature conlrOl. and air circulation.

There is :1 limit of one farm or housing
module per 50 ksf arTolal Area. Treat gardens
or vatfacs as 0.1 f:lOn module. For example. a
torus with 2.000 ksf TOlal Area could have 40
housing modules.

FaCIO!)': A large industrial park containing ware­
houses and robotic factories. capable of oper..lting effi­
ciently with a few dozen workers or robots. but limited
to building a specific range of prodUClS.

Fan1l: An acre or so of open space with a few
buildings devoted to agriculture and food processing.
Up to IO people or human-sized cybershells (or equiv­
alent microbot swarms) can work it efficienLly: each
worker can grow sufficient food to feed 20 people
using genemod crops. or 10 wilh more "natural" crops.
It also aclS as 100al life support for aboul 100 people.
Can doublc ilS yield. but this requires an extra 100 tons
of fen.ilizer a year.

Gcm/e,,: A smaller farm module. about 0.1 acre.
with exactly 1/10 the capacity.

HOI/sing: One or more apartment buildings or sev~
eral houses. plus surrounding grounds. Provides long­
term accommodation for up to 100 people in

conditions far more open than quaners.
O,Jell: Simple empty space, but pressurized and

including l.he mass of air.
Park: A landscaped green space. possibly with cntcr­

t:.linmcnt or exercise facililies (pools. streams. play­
grounds. etc.). Can provide campgrounds for about 100
people.

Pla~: A mall or concourse area wilh a dozen or so
medium-sized establishmcms. plus subsrantial open
space for several hundred people to congregate
around them.

Robofac: A state-of-the-an factory. fully
aUionomous and capable of building just about any·
lhing. See p. 153.

ltlifac: A smaller module comaining valS used
to grow fauxflesh. pulp. industrial bacteria. or simi·
lar producls. Provides as much food as a garden
module. or half as much while processing it into
imilation flesh. etc. Does not provide life suppan.



2

"',.

0.02
0.Q3
0.05

Arta

neg.
neg.

Power
12

people (smallcr lounges and conference rooms are
included in the volume of quaners).
ulb: An equipment-filled laboratory designed for a

specific Scientific skill (pp. 859-62). Gives a +2 bonus in
situations whcre lab equipment is helpful but not neces·
sary. or no bonus in situations where a laboratory is nec­
essary. Power is 0.3 MW for a physics lab.

Mil/ijactllrillg U0rkshop: A workshop wilh a large
universal 3D printcr and appropriate tools and spare pans
for using Armoury. Elecuooics. Engineer. and Mechanic
skills. Up to (hree people can use it at once: it gives +2
skill.

Robot An,,: A (e1escopic mechanical arm lhal folds
snuggly inside the hull. It is intended for loading and
external manipulation. It is 19' long and ST 690 if large.
15" and ST ·no if medium. and 12' and ST280 if smalL

Rock Cnlsher: This syslcm mines asteroid rock and
converts it into loose dirt lhat is usable as reaction mass
for a mass driver. Each space of rock crusher can crush I
space of rock inlo 1 space of rock dust every 10 hours.

Spacedock Hal/gar: A pressurized hangar bay
designed to house smaller craft within the spacecraft. Its
airlock doors or landing-pad elevators open imo space.
but lhe hangar itself is sealed. and includes air pumps to
evacuate or pressurize it within onc minute per space of
size. Choose the height. width. and lenglh of the hangar
in fcct: spaces required = (Height x Widlh x LengthYSOO.
A vehicle call enter lhe hangar if its IOl/gest dimension is
less than the bay's sllOl1est dimension. The hangar uses
up ksf of surface are:l equal 10 (Height x Widlh)/I,OOO.
When detennining whether spacecraft can fit into a
spacedock. do nOI forget 10 account for the dimensions of
spin-capsule anns and radiator wings.

nCCESSORIES TnBLE
S)'stem Space Mass Cost
Atmosphere Processor J 5 I
Entry Module. Small 0.5 2 0.007
Entry Module. Large 1 3 0.011
External Crndle I· 12.5· 0.25·
Fuel Electrolysis 0.25 1.25 0.125 14
Hall. etc. 10 0.2 0.03 neg.
Lab 2 10 I neg.
Minifac Worbhop 0.1 0.5 I neg.
Robot Arm. Small 0.25 0.37 0.1 neg.
Robot Ann. Medium 0.5 0.69 0.15 neg.
Robot Ann. Large I 1.3 0.28 neg.
Rock Crusher I 4 0.2 I
Spacedock var. I" 0.005·· 0
Surgery 0.5 0.14 0.05 neg.
Vehicle Bay var. 0.5·· 0.003·· 0 var.

• Per 125 (ons of loaded mass of vehicle carried. Round spaces (0

nearest 0.1 space.
•• Mass and cost are paid only once. regardless of the number of

spaces making up the spacedock hangar or vehicle bay. and represent the
mass and cost of the hangar doors and air pump.

tlnBlTnT mODULES TnBLE
System Sp:u.:e!i M"" Coo, Power
Fonn 10.COO 2.0CK> 0.5 3
Fxtory 10.lXX> 50.000 10 10
Gonlc" 1.000 200 0.05 0.3
Housing 10.0CK> 4.000 1 0.1
Opo" 10.0CK> 100 0.01 0
Pm 10.lXX> 2.(0) 0.2 2
Plaza 10.(0) 3.000 1 0.1
Robofac 10.(0) 50.000 1.000 100
Vatfac 1.000 200 0.1 0.1
Reconfigurabk .1 x 1.2 .2 +1

nCCESSORIES

Option: Reco/ljigllroble: A housing or plaza module
can be reconfigurable. This allows the module to reshape
itself. The basic use of the module (e.g.. housing) does
not change. but the internal configuration can be altered.
It takes a few minutes (0 a few hours to reconfigure.

Various auxiliary systems may be installed. such as
scientific equiplncnl. recrealional facilities. largeairlocks.
or bays for smaller craft or missiles.

Atmosphere Processor: Processes gas-giant atmos­
phere inlo hydrogen and helium-3. It can process about
12 spaces per hour.

Ellfry ModI/Ie: An enlry module consists of a
retr.:lclable. flexible, 100'-long passage tube designed to
male with any othcr vessel's airlock. along with either a
4-person (small module) or 8-person
(large modulc) airlock.

£r!emal Cradle: This is placed
on the hull of .1 spacccraft. Each
module clamps 125 tons of another
vehicle to lhe hull. Individual mod­
ules can be combined to fornl largcr
extemal cmdles. or installed in half­
space incremcnts to hold smaller
craft. Vessels carried in this way do
not take up inlernal sp:lce and arc not
protected by the spacecraft's cDR.

Fllel Electrolysis Un;!: A system
for crJ.cking water into hydrogen and
oxygen. It can crack one space of
waler into 1.58 spaces of liquid
hydrogen and 0.76 space of liquid
oxygen every three hours.

Hall. Bar, or Conference Room:
A large. fully furnished room lhat can
be used as a restaurant. bar. confer·
ence room. etc. Can hold up to 50



POWER CORE TnBlE

systems installed so far. If some systcms will only run
periodically (e.g.. fuel electrolysis). then tally the largest
simlllfllfleo//s requirement envisaged. This gives the
power requirement in MW. If the vessel's drives are
insufficient to meet this requirement. then install suffi­
cient power plants, solar panels, or energy banks to meet
the demand.

Power is measured in megawatts (MW). (As a com­
parison. the Niagara Falls power plant produces some
500 MW)Add up the power requirements (in MW) ofall

Notes
For old fission reactor.

For new fISSion reactor.
For old fusion reactor

For new fusion reactOr.

C"',
0.61
0.25
5
5

Mass
4
2

100
11

Spa«
1
05

25
2.5

Power PIa,,! a"d Power Core
If the spacecraft will have a power plant. then select

one from the table below. Inslall sufficient spaces of
power plant to provide the required power.

For each fission or fusion reactor
installed. regardless of size. also install olle
power core of the same type. It contains vital
engineering-room control space.

Solar Power
This alternative to reactors produces power

from sunlight.
Sollir Plllleis arc attached to a lightweight

frameextemal to the vessel. They are quite vulner·
able to damage. and arc disabled at 0.1 G or more
(whether from acceleration or gravity).

As well. they are easily deslrOyed in space
COmbat.

Folding Solar Panels are designed to retract
nush with the vessel (taking 10 seconds). If retract·
cd. they do not provide power but are no longer
vulnerable to damage.

Solar Cells are built onto the vessel's hull. They use
up surface area. but are not affected by acceleration and
are harder to damage in combat.

S)'Stem
Fission Core. Old
FISSion Core. New
Fusion Core. Old
Fusion Core. 'ew

Olilimt. Mass. and Cost are per ~p:1ce of power plant.
Power plams may also be taken in half-space increments.
wilh half the listed output. mass. and cost.

Eml.: The operating endurance of the plant, in years,
based on the usual internal fuel. All power plants can be
refucled.

POWER PlnnT TnBlE
Slstem Output Mass c..., End.
Fission Re3l,:tor-. Old 2 4 0.• 2
Fission Reaclor. New • 4 0.8 2
Fusion Reactor. Old 4 4 0.8 20
Fusion Reactor-. New 8 4 1.6 200

POWER SYSTEmS

SllrgU)'.' A well-cquipped surgery ­
iocluding an operating table (fully gyrostabi­

lired foronboard use). diagnosis table. and ESU-
that allows one person to be operated on at a time.

Vehicle Bay: A snug conformal bay designed to
house one specific model of auxiliary spacecraft or
vehicle. A door. slide. etc. leads directly into the craft.
The craft exilS through hangar doors. Spaces
required =(Spaces of Auxiliary Vehicle x 1.05). The
surface area required is 1/4 of the auxiliary's Total
Area if a sphere. 1/6 of its TOtal Area if a streamlined
delta. or ilS from area if a box or cylinder. Spacecraft with
torus hulls. non-retractable radiator wings. or spin cap­
sules cannot be carried.

Every spacecraft needs a power source. Fission and
fusion drives generate power using built-in magneto­
hydrodynamic turbines (see Slxlce Dril'eJ, p. 178). If
such drives arc not installed. or arc insufficient to meet
the vessel's power requirements. then separate power sys­
tems must be added.



SURfflCE fEfiTURES
These featureS may be added to the exterior of the

hull.

SURfnCE fEnTURES TnBlE

Radiators remove excess heal from the spacecraft.
All vessels employ small radiators. but extra radiators
may be n<..'Cdcd for some drives and reactors.

feuture Mass Cost Power
Uquid-eryslal Skin 0.05 0.02 neg.
Chameleon Surface 0.1 0.04 neg.

Multiply mass and cost by the vessers Total Area in
ksf.

lIQUID-CRYSTnl nno
CHnmElEon SYSTEmS

Liql/id-Crystal Skin: Allows the digital "painting" of I
customized color schemes. camounage patterns. or mark­
ings onto the vessers surface. which is useful if a quick
appearance change is called for.

Chameleon SIIrji./a: Allows the vessel to change
color and markings to match its surroundings. It is oflim­
ited use in space (black paint is just as good). but it is usc­
ful if the spacecraft has landed. giving -3 on aU rolls to
visually spot or attack the vessel. detect it with ladar. or
lock on with ladar- or optically homing weapons.

Spacecraft emit so much energy compared to the
cold background of space that they show up like beacons
on passive sensors. TIle same is true of spacecraft boost­
ing to orbit or re-entering atmosphere, due to air friction.
As such. nntiradar stealth and emission cloaking are
pointless. An effective visual countenneasurc is painting
the spacecraft bl:lck.

RnDinTORS

Required Radiator Area (RRA)
This is the area in ksf of mdiators required. Add up

the total requirement and reconl it: this statistic is used in
space combat.

Fission {Jril'e. tluclear JigJII buJb dril't~. or oldfission
power pili"': I ksf per 8 spaces of drive or power plant.

OJd /llsion power pillm or flew fission power pllllll:
I ksr per 4 spaces of power plant.

Am
o
o
I

Cosl Output
0.036 0.08
0.072 0.08
0.03 0.08

Mass
0.08
0.16
0.05

Spa""
o
0.0032
o

Leftover space in the vessel may be designated empry
space or cargo capacilY. Each space of cargo hold has
room for 500 cfofcargo. Necessary cargo dOOl"S or ramps
are included. Multiple spaces of cargo can either repre­
sem a single large hold or a number of smaller holds.
Holds in fractional-space increments may also be
installed. Cargo capacity and empty space have no mass
or cost.

CnRGO CnpnCITY
nno EmPTY SpncE

Ellergy Ballks
Energy banks are normally used to power systems

whose tranSitory power requirements oulStrip the capaci­
ty of ordinary power plants. Energy is measured in mega­
joules (MJ), or megaw3u-seconds (MWs); I MJ provides
I MW of power for I second. or 1/100 MW for a l<X>-sec­
and space combat tum. or 113,6OC> MW for I hour.

Spaces. Mass. COSI. Dlltpllt (in MW), and Area are per
ksf of panels or cells. The listed Output values assume
operation in a vacuum. at light levels equal 10 l.hose I AU
from Sol. Actual output varies with the square of me dis­
tance to the sun (e.g.. doubling distance to 2 AU cuts out­
put by a factor of 4), SO solar power is almost useless to
spacecraft in the Deep Beyond.

EnERGY BnnK TnBlE
l)'pe Mas'> Cost Storage Ma.\:. Power
Power P3Ck 12.5 0.75 9.00) MJ 9.00) M\Y
Battery 12.5 0.75 90,(0) M1 100 MW

Mass, Cost. and Stomge are per space of energy bank.
Energy banks are available in fractionnl-space increments.

Max. Power is the maximum power the energy bank
can provide each second.

Lf using a power plallt to recharge an energy bank.
each MW so allocated recharges I MJ per second, or 3.600
MJ per hour. A spacecraft without extra power capacity
may shut down other systems temporarily to recharge
encrgy banks.

SJstem
Solar Panels
Folding Solar Panels
Solar Cells

SOlnR POWER TnBlE



REnCTIon mnSS, COOlnnT, nno fUEL TnBlE

0.0003

ConsumfiBlES

c"',
O,eX))
0.0013
0.001
0.001
1.7
0.00035
0.0003
0.00028
0.01
0.005
0.005
0.0015
0.0003
0.006
0.0003

,,=
12
7.7

12
I
1.7
I
3.5

14
10.8
14
21

6
11.5
12
15.8
26
15

These arc items such as reaclion mass. fuel. and
ammunition thaI may be used up by the vessel. They add
to a spacecraft's loaded mass, but do not affect its empty
mass or emply cost. Record them separately.

Food Supplies
emft without appropriate fann. garden. or valfac

modules should carry food supplies. These are usually
minimal. but can be imponant on long journeys with
large crews. Food is stored as cargo. Each cargo space of
supplies stores 12.500 man-days of food. and is 12.5 tons
and M$O.075.

Munitions Packs
Munitions packs are warhead-guidance system pack­

ages that can be launched from coilgun bays. Each bay can
carry one readY-la-fire munitions pack. Additional

munitions packs can be carried as cargo for later
reloading.

Reactioll Mass, Coolallt, alld Fllel
Use the following table 10 delennine the mass and COSI

of any reaction mass. coolant. or fuel carried in the vessel's
tanks:

Mass and Cost are per space. Use these values to calculate the following quantities:
ReactiOIl Moss Tons: Multiply the mass shown on Ihe table by the vessel's lank

spaces.
Reaction Mass COSI: Multiply the cost shown on the table by the vessel's tank

spaces.

1)...
Ablathoe Plastic (P)
Argon (A)
Coolanl (C)
Deurcrium (D)
Helium-3 (He-3)
Hydrogen (H)
Hydrogen-Oxygen (HO)
Icc (I)
lei Fuel (1)
Kerosene-Oxygen (KO)
Melal-Oxygen (MO)
Melhane (M)
Nitrogen (N2)
Nuclear Pellets (N)
Oxygen (0)
Rock Dust (RD)
Water (W)

Radiator Willgs
A vessel with insuffi­

cient surface area for radi·
alor panels will usually

need radiator wings. Subtract
the area of any radialor panels
from RRA 10 get the area of mdi·
ator wings required.

Radiator wings are mounted
externally on lightweight struc­
tures parallel to the hull. A craft
may have up 10 two wings: each
wing's area in ksf may not
exceed (Spacecraft's Longest
Dimensionf/l,OOO ksf. Radiator
wings arc 4 tons and M$O.4 per
ksf.

Radiator wings may be
designcd to fold up. Vessels
intendcd to enter atmosphere
lllay only have folding wings.
Military spacecraft often have

folding wings. as the radiators "I~~::::===::;:;::====================;;~iiiiii:are vulncrable in combat. Fold-
ing wings are 0.5 space. 5 tons. and
MSO.5 per ksf.

Select the dimcnsions of the mdiator wings: they
should not be longcr than the craft. For instance. 4 ksf of
radiator wings could be twO wings. each of 2.000 square
feet: a 2.000-sf wing might be 100' )( 20'.

Each radialor panel occupies I ksf. Radiator panels
do not add mass or cost this is
included in lhe systems thaI
require them. They only require

unused surface area.

Coolant
If a vessel requires more radiator area than was

installed, then it will mpidly overheat. A vessel with
insufficient radiator area will shut down unless it can
dump excess heat by venting water or reaclor coolant or
by melting ice to water, See O"emeatillg alld POlI'en'lIg
DoWII (p, 200) for rules covering this situation.

Fusio/l pulse dril'e (al/Y), fusion toreh dril'e
(allY), allfimatter pulse dril'e (allY), or lIew fusion
poll'er plallt: I ksf per 2 spaces of drive or power plant.

Compoct dril'e: Each space of compact drive countS
as 1,5 spaces for purposes of RRA.

Round n..--quirements down, Radiators may be mount­
ed on the hull surface or on external radiator wings:
install sufficient mdiator panels and wings to meet the
required radiator area.



If not carried in a coilgun
bay. each munitions pack occu­
pies 0.5 space as cargo.

mUniTiOnS PnCK
TnBlE

Com!xu Mass (CMas.~): Combat Mass = EMass
+ Payload + (Reaction Mass Tons)l2. Reaction Mass

Tons is halved because the tank will be partially used dur­
ing the flight. Calculating CMass using a half-tank is a way
of approximating more complex rocket equations.

Dry Mass: Dry Mass = EMass + Payload only.
Dry Mass is used in the more realistic delta-v equations on
p.189.

Loaded Mass (LMass): Loaded Mass = EMass + Pay­
load + Reaction Mass Tons + fuel tonnage. It is used to
determine bow much the vessel will mass when transport·
ed. and whether it can take off from the ground.

Round m3SSe!> of 10 tons or more to the nearesl whole
number: round masses under 10 tons to one decimal place.

GMs may wish 10 calculate multiple sets of perform­
ance figures for spacecraft whose mass parameters can
change dramatically: e.g., with near-empty \'S. full cargo
holds or spaccdocks.

Cost
Add together the cost of the sllUeture. armor. surface

features. and all installed systems to get the spacecraft's
cost Round costs of MS I0 or more to the nearest MS.
Round costs belween M$I and M$lO to one decimal
place. Do not round costs under M I.

Health alld Hit Poillts
Health (liT) is a measure of reliability. A new vcsscl

has HT 12. Used vcssels (p. 190) may have lower HT.
cHP is the capacity of the hull to withstand damage.

One cHP is 100 hit points. cHP =Total Area x F. where F
is 60 for an extra-heavy frame. 30 for a heavy frame. 15 for
a medium frame or rock hull. or 7.5 for a light frame or ice

hull. Round to the nearest whole number. For vessels
with combination hulls. calculate cHP for each hull.

Size Modifier (SM)
Calculate a spacecraft's size modifier by looking up

its dimensions in the Linear Measurement column of the
L.'1ble on p. 820 I (be sure 10 conven feet to yards: 3 feet
= 1 yard) and reading :lcross to the Size column. Most
vessels have a single SM. based all their longest dimen­
sion. Cylinders have two SMs: the first is used for attacks
from the front or b:lck. and is bascd on width; the second
is used for aUaeks from the sides, and is based on length.
If a vessel has two SMs, separate Ihem with a slash; e.g..
+3/+5.

Also calculate a SM for radiator wings, based on
their longest dimension.

For reference;
Linear Measurement:

9' 14' 21' 30' 45' 60' 90' 135' 210'
SM:

+1 +2 +3 -+4 +5 +6 +7 +8 +9 +10
If the linear measurement falls between twO values.

use the higher of the two.

STATISTICS

Cost
0.224
5.57

Mass
9.>
9'>

Kinetic Kill Mllnitions Pack (KKMP): This
package contains scvcml canisters housing many
thousands of tungsten pellets designed to be released
while on .. converging course with a target. KKMP packs
are commonly available.

X-ray Laser M//nitio/ls
Pack (XLMP): This pack­
age contains several canis­
ters housing multiple
nuclear-bomb-pumped X­
ray laser warheads. The
munitions are ejected in a
spread pattern in order to
avoid fratricide when the
warheads fire. and then are
detonated simultaneously.
producing a lethal barrage
of X-ray laser beams.
XLMP are new and nor­

mally only available to the
military forces of China. the European Union. the PRA.
and the United States. 11lc first were deployed in 2089.

The spacecraft design is now complcte. C'tlculate its
capabilities.

A spacecran's mass affects its perfomlance.
Empty Mass (£Mas~;): Add together the mass of the

hull. armor. SUrfllCC fc.nures. and all installed systems. Do
/101 include thc mass of consumables (ammunition. f<XXI.
reaction mass. ctc.).

Payload: Calculate the payload by summing the fol­
lowing:

eTIle mass of cargo. If exactl1umbers are unknown.
assume 5 tons per sp:lce of cargo hold (Le., about 20
IbsJcf). which allows for cargo holds that are not fulL
container mass. etc. A density of 12-18 tons per space of
hold is reasonable if h'luling dense. heavy loads. but
acceleration will be much lower. Include the mass of any
provisions.

e Thc mass ofoccupants. Assume 0.1 ton per person.
As a rule of thumb. this can be simplified to 1.5 tons per
passenger seat system. 0.5 ton per space of bunkroom. or
0.2 ton per cabin or luxury cabin. If no cabins or
bunkrooms. also add 0.1 ton per cockpit. 0.3 ton per basic
bridge. and 0.6 ton per command bridge.

el1le loaded mass of vehicles (including missiles) in
vehicle bays or spacedock hangars.

• The mass of ammunition (munitions packs).
Reaclioll Mass Tons: See p. 187.

..,,,.
KKMP
XLMP



PERfORmAnCE

REftUSTlC DEun-U
For more realism. use this fonnula: Delta-V (in mps)

= 0.003 x ISP x In [Loaded Mass (in tons)/Dry Mass (in
tons)]. 1be symbol "In" means "narural logarithm"; a
natural logarithm key. marked ·'In.·· can be found on most
calculators.

A vessel has space performance values if it has a
space drive. A streamlined lifting body can also fly and
thus has an air perfonnance.

Delta-V
This is Ihe :Ipproximatc maximum speed to which

the vcssel can accelerate using half its reaction mass.
retaining the other half to deceleratc. Dclta-V is recorded
in miles per second (mps). Dclta-V (in mps) = sAccel (in
Gs) x Bum Endurance (in hours) x II.

Delta- V of plasma sails may not exceed 150 mps.

Burn Points
Bum points are used in tactical combat: one bum

point represents sufficient reaction mass to accelerate for
100 seconds at 0.01 G. To find bum points. use this for­
mula: Bum Points = 3.600 x sAccel x Bum Endurance
(in hours). Round to nearest whole number.

RMC aud Bllm Eudurance
(Bum Elld.)

Reaction-Mass Consumption (RMC) is as
calculated on p. 180. Bum Endurance in hours
equals spaces of reaction mass in tanks divided
by RMC. Note that if the vessel lacks sufficient

radiators (p. 186). Bum Endurance will be limited by
coolant endurance.

SpnCE PERFORmnnCE

Maill/ella"ce Imen'af is thc time between mainle­
nance checkups. Divide 20 by thc square root of vchicle
cost in M$to getlhc Maintenance lntcn'al in hours. Round
to 2 places. If the vessel has a smart hull. then it is easier
to maintain: double Maintenance 1111cn'aJ.

Each maintenance checkup requires -l man-hours of
labor. For spacecmft requiring frequent checkups. a more
useful number is required maintenance in man-hours/day.
This equals (96IMaintenance Inten'al) man-hours per day.

On a missed checkup. roll against the averagc
Mechanic skill of the personnel who perfonned the last
checkup. at -4 per missed inten'al after the first. Failure
means the vehicle must roll \'s. its HT or lose I HT. Criti­
cal failure means - I HT and a serious malfunction (GM's
option). Fuing lost HT is a "minor" repair; correcting a
malfunction is a "major" repair (see Repairs. p. 190).

This is the ability of the hull to protect against
extremely high-energy penelrating radiation. including
cosmic rays and panicle beams. cPF depends on the mass
of armor per ksf of area.

For manufactured hulls. refer to the Materials TtJble
(p. 175). find M for the matcrial used (e.g.. 25 for steel
alloy). and mulliply that by the actual cDR. This gives the
annor's tons/ksf. For asteroid hulls. multiply the cDR by
170 if rock or 230 ifice to gel tons/ksf. Then look up cPF:

IArmor and PD
Record the cDR and ePF values for the spacecraft.

Cylinders and boxes may have a different cDR value for
each facing: Front (F). Back (B). and Sides (S).

If the vessel is a streamlined cylinder or delta. multi­
ply front cDR by 1.4; for deltas. record scp'lI<lte F and BIS
cDR and cPF values.

If it's important. passive defense (PO) of all faces is 4.
Add +1 10 the front PO of streamlined cylinders or deltas.

Tonslksl' ePF Tonslksf cI'F Tonslksf ePF
UndeI"SO I 500-599 100 1.100-1.199 10.000
50--99 2 600-699 200 1.200-1.299 '10.000
100-199 5 700-799 500 1.300-1.399 50.000
200-299 10 8OQ..899 1.000 1.400-1.499 100.000
300-399 '10 900-999 2.000 1.500-1.599 200.000
400-499 50 1.()()().1.099 5.000 1.600-1.699 500.000

Multiply cPF by 100 to get PF against solar radiation or planetary
radialion belts.

cPF Tft8LE

Calculate space performance values for each space
drive (or combination of drives) the spacecrafl is likely

~::.~::======:::;:::;:::;:::;:::;:::;:::;:::;:::;:::;::==::!::::::\ to use.
Space Acceleratioll (sAccel)

sAcccl measures how rapidly the spacecraft
can accelerate. and is rated in gravities (Gs).
sAccel in Gs equals thrust in tons provided by all
space drive systems used simultarlOOllsly. divided
by CMass in tons. Do "01 include thrust from air­
breathing engines. Round to 2 places.



ftlR PERfORmnnCE
A streamlined delta lifting body has an air perfoml­

ance.

Stall Speed
Calculate Stall Speed as Square Root H x LMass (in

toosY'Tolal Area (in ksf)J x Rs. where Rs is 13.5 mph if
responsive structure. 18 mph otherwise. (Divide by 3.600
10 gel speed in mps.) Stall Speed varies on worlds other
than Earth: multiply by the square root of local gravity and
dh·ide by the square root of local atmospheric pressure.

Air Speed
A streamlined delta may fly in atmosphere if ilS Air

I
Speed exceeds ilS Stall Speed. Fi~1 calculate drag: litis
equals Total Area/40 for most deltaS and Total Areal48 for

I lhose wilh responsive hulls. Air Speed (in mph) = Square
Root [15.CXXl)( (Aerial ThrustlDmg». Round to the near­
est 5 mph. then divide by 3.600 10 gel speed in mps.

1lIe thrust of air-breathing engines can be added to
aerial thrust in the above formula. Decide which Olher
drives are used. Note thai treaties prohibit the use of fusion
or antimatter drives in Earth and Mars atmosphere. and fis­
sion air-rams in Earth 3tmosphere. Plasma sails do not
function in atmosphere.

A spacecraft can make a runway lakcoff if Air Speed
exceeds Stall Speed and acceleration lets il reach Stall
Speed before running OUt of runway.

SPflCECRflfT
OPERfiTIOnS

Operating a spacecraft isn't cheap ...

Reaction Mass and Fuel
Reaction /IJ(ISS alld Fllel: Sec Reaction Mass,

Coolalll, and Fllel, p. 187.
Amimtl1fer: SI.OOO.OOOIgram.

The reactors in some drives and power plants require
occasionaJ refueling.

Fission Driw!: $160,000 of fissionable material
(uranium. etc.) per space per 6(X) hours of continuous
operation.

Nue/ear Ligh, Bulb: As fission drive, but per 1.200
hours of continuous operation.

Fission Re(lctor: $4.000 of fissionable material
per MW of output per year. may be designed for up to
10 years or 40 years (using weapons-grade fuel).
Refueling requires spaceyard maintenance costing
25% reactor cost.

New Fusioll Reactor: 0.0000395 tons deuteri­
um and 0.00059 tons helium-3 per MW per year.
Old Fusion Reactor: 0.00002 tons of deuterium per

MW per year. Repl:lce reactor shell and lithium jacket at
25% of reactor cost every 10 years.

Other Expenses
Mongage Paymell1s: Commercial spacecraft are

usually financed with 10% down and a loan of 90%.
Interest payments are I% of the loan per month for 12
years. Payments over the I% reduce the loan size. ulti­
mately saving money.

Salaries: See the Job Table (p. 138). Many craft use
unpaid infomorphs (or indentured bioroids).

Insurance: The usual premium is 10% of declared
wonhlyear. If Ihe \essel is lost or damaged. the insur­
ance company pays. providing the loss cannot be traced
10 the owner's negligence or criminality. an act of war.
etc. Brokers investigate major claims. which can
postpone paymenl by mOnlhs.

Buying It Used
Older sp:lce vessels (typically those with fis­

sion drives or plasma sails) are readily available
used. The price break depends on how old the vessel
is and its quality. The worse off the vessel. the lower its
permanent HT score. In all cases. use the original.
unmodified COSI 10 calculate Maintenance Interval.

Fair Condition: Multiply cost by 0.9. HT II.
Poor COllllition: Multiply cost by 0.6. HT 10.
Terrible Condition: Multiply cost by 0.4. HT 8.
In addition. used vessels often come wilh unwanted

"features:' A Mcchanic roll may be required to spot hid­
den defects. Thc GM may wish to apply bugs from pp.
VEI98-199. or JUSt make up various problcms. Per­
haps the spacecraft's StructufC is infested with
killer microbots, or the vessel is radioactive.
Maybe thcrc's an astropus hiding in the wmer
tank. a set of mysterious coordinates laser-etched
into the bonom of a chair, or 11 closet which con-
ceals a mysterious body in nllllostasis. Anything is
possible!

Repairs
In a sp:lceyard. repair charges equal the cost

of replacing all destroyed systems. plus 10%, plus
half the cost of disabled items. It takes 50 man­
hours of work and a roll against Mechanic skill to
repair one cHP of damage: all nonnal modifiers
apply (see p. 854). Treat this as a "minor" repair
(no modifier) if the hull in question was nOI actu­
ally disabled (which occurs at 0 or fewer cHP).
"major" otherwise (an extrd -2 penalty). If a ves­
sel has a sman hull. it is easier to fix: halve the

time.



SPACECRAfT
Below are descriptions of some of the more common

spacecraft in the TrallslllllllQlI Space setting. See Appen­
dix A for an explanation of design tcons. statistics. and
pcrfonnance. Some additional nOles:

Crew: These are standard crews rather than absolule
requirements: some positions may be filled by cyber­
shells orcyberswanns (which don'l require cabins) -or a
single highly skilled crew member may double up to per­
fann muhiple jobs.

Faci"g: This is noted parenthetically for armor.
weapons. and fixed sensors. F is front. S is sides (com­
bines right. left. top. and bottom). and B is back.

S;:e Modifiers: Two SMs are given for cylindrical
hulls: the first is for width (vessel seen from fronl or
back), the second is for length (seen from sides).

Detw·V: This was calculated using the simple for­
mula (see p. 189).

KnGOS"lmn-CLnss ORBlTnL
TRnnSfER UE"ICLE

The Kagoshilllll was built by Tenzan Heavy Indus­
tries in 2069. and is one of many workhorse OTV
designs. Its powerful fission drive (using water for reac·
tion mass) is capable of lifting the vessel from the
moon's surface into lunar orbit with a typical load of 95
tons of cargo and 32 passengers. It can carry an extra
load on its external cradles (but perfonnance is calculat­
ed with them empty). It has a spherical hull 40' in diam­
eter. Usual payload is 98.1 tons. The Kagoshima
spacecraft are named after spaceports.

Crew: Commander/Pilot/Navigator (Astrog3tion.
Electronics Operation (Communications). Electronics
Operation (Sensors), Piloting (High-Performance
Spacecraft»: Steward/Cargo Master (Freight Handling.
Savoir-Faire).

Design: Sphere hull (64 spaces. metal-matrix com­
posite. light frame): cDRlcPF 1/1 (titanium alloy
annor).

Modules: Old cockpit: small PESA: small radar: I
compact fission drive (water reaction mass): 38 tanks
(water): 0.1 bancry: 2 passenger seats: I external cradle
(250 tons): 19 cargo (95 tons).

Statistics: EMass 155: CMass 538: LMass 823.
Cost MSII.58. diP 38. Size Modifier +5. HT 12. Main­
tenance Interval: 5.88 hours. RRA O.

Perfomlancc: sAccel: 0.23 G. Bum Endurance:
0.45 hours. Bum Points: 370. Delta-V: 1.14 mps.
speed.

The Me;:; was designed by MAST in 2089 and
entered service with Mars Interplanetary in 2091. II is
now the most common commercial "fastliner'" in serv·
ice with space carrier neets. The craft has proven
extremely adaptable.

The Mei:.i's hull is a 200' x 50' cylinder. 11 has two
114' spin anns with attached 31.25' x 50' pods
mounted near the vessel's front (providing 0.38 G spin
gravity). The design can carry 295 tons of cargo and
has two 141' x 141' radiator wings. Standard payload is
331 tons. Typical names include Meifeng (beautiful
phoenix). Meiling (beautiful jade). Meiping (beautiful
peace). Meisotlg (beautiful song). and Mei:./'en (beauti­
ful pearl).

Crew: Commander/Pilot (Leadership, Piloting
(Low-Perfonnance Spacecraft»; NaVigator/Co-Pilot
(Astrogation. Electronics Operation (Communica·
tions). Electronics Operation (Sensors»; Ship's Doctor
(Diagnosis. Physician); Engineer (Administration.
Mechanic (Fusion Drive). Mechanic (Robotics). mher
Mechanic as appropriate): Stewards (Diplomacy, First
Aid. Savoir-Faire): Recreation (Erotic Art. Perfor­
mance). Typically. the crew is mostly bioroids.

Design: [Hulll Cylinder hull (800 spaces. foamed
alloy. medium frame); cDRlcPF 6/5F. illS. IIlB (alu·
minum alloy annor). [Pod #1 and #2J Cylinder hull
(125 spaces. carbon composite, medium fr:llne):
cDRlcPF 2/5F. 2/IS. 2/5B (foamcd alloy armor). Hull
radiators (20 ksf). radi3tor wings (40 ksf).

Modules: [Hulll New basic bridge; medium
PESA: medium radar; 120 HI fusion pulse drive; 600
tanks (nuclear pellets): 2.5-MJ light laser tower [S];
2.5·MJ light laser tower lSI: 4 cabin: minifac work­
shop: small entry module; large entry module; sur­
gery; spaccdock hangar (20' long. 20' wide. 25' high:
20 spaces); 35 cargo (175 tons). fPod #IJ 25 luxury
cabin: 50 cabin: 2 hall: 5 cargo (62.5 tons). fPod #2]
100 cabin: surgery; 19 cargo (57 Ions).

Statistics: EMass 3.682: CMass 7.613; LMass
11.213. COSI M$159.94. cHP [Hull] 540. [Pods] 135.
Size Modifier [Hull) +61+9. [Pods] +61+5, fRadiators]
+9. HT 12. Maintenance Interval: 1.58 hours. RRA 60.

Performance: sAccel: 0.06 G. Bum Endurance:
125 hours. Bum Points: 2.700. Delta-V: 82.5 mps. No

air speed.



PEGnSus·CUISS
TRnnsnTmOSPHERIC UEHICLE

Tmnsatmosphcric vehicles (fAYs) are rocket planes
capable of reaching orbit or making hypersonic suoorbilal
flights. They are streamlined lifting bodies thai can ny to
orbit and glide down for landings. Laser lift is more ec0­

nomical. but few spacepons have gigawatt lasers avail­
able. Manufactured by Vosper-Babbage. lhe PegasllS
delta is lhe system's most popular medium-lift TAV. It has
a 100' long delta hull (60" wide. 30' high). It carries 24
people and 5 tons of cargo (usual payload 8 Ions). It will
usually use all of its 798 tons of reaction mass to gel into
orbit (effectively doubling its Della-V).

Crew: Pilot (PiIOl (Aerospace)).
Design: Streamlined delta (64 spaces. nanQCOmIX>S­

ile. light frame. responsive. sman.lifting body): cDRlcPF
O.28/IE 0.2115. 0.211 B (nanocomposite armor).

Modules: New cockpit: small fixed PESA fF]: 3
compact kerosene-oxygen chemical rockets: 57 tanks
(uhrnlighl. kerosene-oxygen): 0.5 bauery: 1.5 passenger
seats: small entry module; I cargo (5 tons).

Statistics: EMass 49; CMass 455; LMass 854. Cost
M 51.45. cHP6O. Size Modificr +8. HT 12. Maintenance
Imerval: 5.58 hours.

Ilerfomlance: sAeeeJ: 3.26 G. Bum Endurance:
0.059 hours (3.5 minutes). Bum Points: 690. Delta-V:
2.11 mps. Air Speed: 11.560 mph (3 mps). Stall Speed:
279 mph.

Slm·7 PREDnTOR"
CLnSS nKU

The Nanodynamics SIM-7 Predator is a high-end
:lUtonornous kill vehicle (AKV). It was designed in 2090.
:md is used by thc USAF and some E.U. and PRA space
forces. :IS well as Islandia. Other powers operate similar
AKVs: e.g., China's Zhengylll1g ("righteous energy"). It
has a 375 long by 10' wide streamlined cylinder hull
with two folding 16')( 16' radiator wings. Usual payload
is 9.5 tons (one munitions pack. either KKMPor XLMP).

Crew: Unmanned. Infomorph uses Astrogation.
Electronics Operation (Communications). Electronics
Operation (Sensors), Gunner (Railgun). and Piloting
(High-Performance Spacecrart). Infomorph occupies me
mainfranlc in the unmanned controls.

Design: Streamlined cylinder hull (6 spaces.
nanocomJX>Site, extra-heavy frame. smart hull): cDRlcPF
7015F. lOllS. 20128 (nanocomJX>Site armor). Hull radia­
tors (I ksf). folding radiator wings (0.5 ksf). Chameleon
surface.

Modules: New unmanned conlfOls: small fixed ladar
[FJ: small PESA: I coilgun bay [F]: 2.5 compact HT

fusion pulsc drive: 1.5 tanks (ultralight. nuclear
pellets).
Statistics: EMass 82; CMass 100; LMass 109. Cost

M$31. cHP 84. Size Modifier [Hull] +21+5, [Radiators)
+3. HT 12. Maintenance Imerval: 7.18 hours. RRA 1.5.

Performance: sAccel: 0.3 G. Bum Endurance: 2.5
hours. Bum Points: 2.700. Delta-V: 8.25 mps.

Variant: The Amll':OIl-elass AKV is marketed by
Liang Moumain and used by smaller space forces and
independents. It is idclllicallo the Preckltor-elass except
that the hull is not streamlined: frame and annor use
mctal-m..'luix composites with cORlcPF 6OI1OF. 5/1S.
5/IB; and it has old unmanned conlfOls. EMass 8J.
MSI3.1. cHP 82. Maintcnance Interval: 11.05 hours.

SOU·90 (RESOLUTiOn
nno GRnm CLnSSES)

These space dominance vehicles (SDVs) resulted
from a 2081 requirement to develop a common European
Union SDV. Arter France went its own way, an Anglo­
Gennan leam led by Vosper-Babbage and System Tech­
nologies A.G. compleled the design in 209 I. lbere have
been 17 built so far. most serving with the Bun­
dcsrJumwaffe and Royal Navy Space Service. Names
used in Bundesraumwaffe service include Ball1/1mg.
Gmm. and TYrfi"g (named for mythical swords). while
those in RNSS scrvice include the Resol/ltioll, Respite.
and Rel'ellge.

The SOV·9O's hull is a bumpy cylinder. 375' long by
50' wide. A large spacedock is mounted in front. followed
by the living quaners and bridge. multiple reaction-mass
tanks. and a powerful fusion pulse drive. A panicle accel­
erator runs the spacecmft's entire length. and the hull is
studded with wcapons. including cight IQ-MJ lascr tow­
ers. A pair of 274' x 274' radiator wings are usually
extended. but can fold up if necessary. Its usual payload
is 1.231.8 tons, including six Preda/or AKVs and 27
munitions packs: it can carry up to four more
Predators or other small craft externally, at
reduced perfom1ancc.

Cn!w: Comm:llldcr (Leadcrship. Shiphan-
dling. Tactics): Pilot (Piloting (High-Perfor-
mance Spacecraft»; Na,'igator (Astrogation.
Electronics Operation (Communications), Electronics
Operation (Scnsors»: 3 Weapons Officers (Gunner
(Beams). Gunner (Railgun»; 20 Engineers (Mechanic
(Fusion Drive). Mechanic (Robotics), other Mechanic as
appropriate): 2 Medics (Diagnosis. Physician. Surgeon).
Oftcn carries 12 baulesuit-equipped soldiers.

Design: Cylinder hull (1.500 spaces. metal-malrix
composite. heavy frame. smart); cDRlcPF 55/1OF. 5/IS.
16I2B (mclal-matrix comJX>Site armor). Hull radiators

(54 ksf). folding radiator wings (150 ksf). Chameleon
surface.



Modules: New command bridge: 2
large ladar: 2 large PESA: 2 large radar: 375 J-U

fusion pulse drive; 750 tanks (ultralight. nuclear pel­
lets): 8 Io-~U heavy laser towers lSI: 4 IO-MJ heavy
lasers IF]; 10 2.5-MJ light lasen-IS1: 3 coilguns [FISIB];
350' new particle acceleralor" (F); 6 cabin: 2 passenger
seats; 3 bunkroom: I heavy storm shelter (2·space:
encloses bridge. cPF I.(XX): I heavy stonn shelter (2­
space: encloses passenger sealS. cPF 1.(0»: 4 external
crndles (125 tons each): minifac workshop: large entry
module: small entry module: spacedock hangar (75' long.
20' wide. 12' high: 36 spaces); surgery: 75 cargo (375
tons).

• While firing. can't use four heavy lasers.

Statistics: EMass 9.184; CMass 14.916: LMass
19.416. Cost MSSIO.91. cHP 1.920. Size Modifier IHulll
+61+ 10. (Radiators] + 10. HT 12. Maintenance Interval:
1.40 hoors. RRA 187.

I'erfonnance: sAeeel: 0.1 G. Bum Endurance: 50
hours. Bum Points: 18.lXK>. Delta-V: 55 mps.

SUD6URy-ClnSS USU
The SIIl/bllry was built by Vospcr·Babbage in 2072.

and is a common sight in the solar system. It cannot
land on Illost worlds. but its fusion pulse drive Icts it

make fast intcrplaoctary passagcs. The Sudbury's
hull is a cylinder 250' long by 50' wide. with two 77'

)( 77' radiator wings. Usual payload is 3.089.4 tons. Space­
emft are named after large mc(eor craters on Eanh. such as
Chi:m/llb. Mjoillir. Saim MlIrti". and Vredefort.

Crew: CommanderlPilOl (Leadership. Piloting (Low­
Perfonnance Spacecraft»; Navigator (Asuogation. Elec­
tronics Operation (Communications). Electronics
Operation (Sensors). Gunner (Beams»: 5 Engineers
(Mechanic (Fusion Drive). Mechanic (Robotics). other
Mechanic as appropriate): Medic (Diagnosis. Physician,
Surgeon): Cargomaster (Administration. Freight Han­
dling). Many are cybershells.

Design: Cylinder hull (1.000 Sp..1ces. foamed
alloy. heavy fmme); cDRlcPF 5flF. IllS, SflB
(titanium alloy annor). Hull radiators (41 ksf).
mdiator wings (12 ksf). Liquid-crystul skin.

Modules: Old basic bridge; small ladar:
medium PESA: medium radar; 100 HI fusion
pulse drivc: 250 tanks (nuclear pellets); 2.5-MJ
light laser tower IS1: 13 cabin: I passenger seats:
light5tornl shelter (2-space: encloses bridge and
passenger seats. cPF )00): external crndle (125
(ons): medium robot ann: minifac workshop:
small entry module; surgery: 617 cargo (3.085
Ions).

Statistics: EMass 3.372: CMass 7.961;
LMass 9A61. Cost M 91.41. cHP 1.320. Size
Modifiers (Hull I+61+10. (Radiatoo) +7. HT 12.
Maintcnance Interval: 2.09 hours. RRA 50.

Performance: sAcccl: 0.05 G. Burn
Endurance: 62.5 hours. Bum Points: 1.125.
Dclta-V: 34.4 mps. No air speed.

non-SPRCECRRFT
ftlR CnR

A streamlined, bubble-top nying car that
uses hydrogen·burning ducted·fan turbines
for lif! and thrust. Seats four. small compu(-

er. Requires Piloting (Venol) in flight. Driving (Auto­
mobile) on the ground. Accessories include an
emergcncy parachute. IS' long. weighs 1.400 Ibs. loaded.
Has PO 3. DR 5. and 94 HP. Air speed is 400 mph for 4
hou". $IOO.OOJ.

GRounD CnR
A lypical battery-powered electric car. Seats five,

small computer. Requires Driving (Automobile). IS'
long. weighs 2.500 Ibs. loaded. Has PO 3. DR 5. and 188

HP. Ground speed is 120 mph for 4 hours. $8.000.



"CapUlin, IlJe bogie is I/OII' 16.000 kilometers from
lIS, and has adjllSted cOllrse to maleh ollr last bum."

.,/ kllew it. n'f!)!re Trojal/ Mafia. is wllllt! Where's
the ne(lI'est 1(1\117"'

"Closest I'ector is a Chillese SDV. bllt she's 12 light­
seconds away."

"Bogie still is" 'I replyillg?"
"JusltheirAI. 11 says i,'s the USV Serpellt Mo""d, a

DUllcallile farlumler Old ofLiallg MOUllIaill. COllrse cor­
rectiot/ was, qi/Ole. to {",oid debris. lIt/qllote."

"Yeah, righl. Set the sl\'amu for damage cOlllrol alld
Ipop lhe laser tower. Ifwe scare 'em off. maybe they'll go
I after easier mem."

1bc space-combat system presented here is derived
from the one on pp. S133-14-l. but is optimized for the
capabilities of Tralls/wman Space spacecraft. Move·
ment is abstract: no board or map is required.

EnTERinG ComBnT
Before any space aclion occurs. opposing forces

must get within a few thousand miles ofone another. The
GM decides whether an encounter can take place. and if
it is close or distam.

Close Encounters
These occur when the combatants begin within

1,000 miles of each other. and with low rel;ltive speeds.
This may happen in a region such as Saturn's rings. the
L<lgrangc points. or the space junk- and satellite-filled
orbits around Earth. Luna. Mars. Mercury. or Phobos.
Here. potentially hostile bases arc often a few hundred
miles apart and there arc plenty of things to hide
behind.

Close encounters e:m also occur when one side
ambushes !.he other. such as a freighter that reveals itself
as a pirate as it rcaches an isolmed station, or a hostile
vessel that suddenly appears From behind another celes­
tial body. Another example of a close encounter is when
a spacecraft unexpectedly departs from a port and local
craft or the port authorities attempt to stop it.

Distallt Ellcoullters
These typically take place between two vessels in

deep space. thousands of miles from a celestial body or
other vessels. PESAs can spot a craft hundreds of thou­
sands of miles a.....ay. and encounters oflen occur at
extreme relali"e speeds. There's little room for maneuver:
spacecraft are lumbering beaslS '" hose accelerations
allow velocily changes ofonly a few feet per second.

while speeds arc measured in miles per second. Instead.
bolh sides exchange increasingly deadly fire as they
close. It·s often over by the time !.hey race into close­
encounter range (and nash past). If not, then there is a
good chance that kinetic-kill projectiles or ramming
AKVs will be decisivc. !.hanks to the high speeds
im·o!ved.

DEfInITIons
"Commander" refers to the entity controlling a par­

ticular vessel. while a "leader" is the overall commander
of one side. A "vessel"' can be a spacecrafl, a stalion. or
even a ground installation.

Space combat is fought in space combal films, each
represenling 100 seconds.

Damage is in dice of cDamage (eDAM), wi!.h each
point represellling 100 hit poinlS of damage. Armor is in
cDR (unilS of 100 DR); hit poinlS are in cHP (unilS of 100
hit points).

Burn Points
8um Poillls represent a spacecraft's available reac·

tion mass for tactical maneuvering. Once a close
encounter begins. calculate Bum Points as 3.6OCI x origi­
nal sAceel (in Gs) x Bum Endurance (in hours) remain­
ing after any voyage. After a close encounter ends.
conven remaining Bum Points back to Bum Endumnce
by dividing them by (3.600 x original sAecel).

CLOSE EnCOUnTERS
Dis1:lnt encounters use a v:uiation on these rules; see

p.201.

SURPRISE
At c1osc-encounter ranges. detection is usually

assured. However. it is possible !.hat one side may sur­
prise the other in some situations. For instance:

• In Eanh orbit. a "commercial satellite" is revealed
to be a disguised space«fense platfonn .....hen it opens
fire on a passing vessel.

• In L.5, a spacecraft carefully maneuvers through a
series of space colonies and habitats to mask ilS close
approach to a targct.

• In orbit around Saturn. an A KV rises from con­
cealmelll behind a chunk of ring ice 10 attack a patrolling

SDV.



No vessel can spend more than 100)( sAceei Bum Points.

nCTIon WITHin THE TURn

SPflCE mflnEUUERS
A commander must choose olle of the

following llwneuvcrs. This will also affect
his vessel's defenses if il is attacked
before ilS next tum.

Facing: This is a vessel's facing rela­
tive to most enemy vcssels. Depending on
the maneuver. a particular facing may
be required or the vessel's pilot may
be allowed to choose it. For example.
if your facing is "Front:' then your
front is pointed at the enemy vessels. Fac­
ing may be Front. Sides. Back. or Random
(changing through the tum). and depends
on me maneuver. Facing lasts until the
vessel's next tum.

Bllming: Some maneuvers require
the vessel 10 spend Bum PoinlS to receive
a bonus (or reduced penalty) to skill rolls.
The bonus is as follows:

BURn mODIfiER TflBLE
1 2 3 5 7 10 15

-2 0 +1 +2 +3 +4 +5
20 30 45 70 100 ISO 200
+0 +7 +ll +9 +10 +11 +12

After everyone has acu..>d. start a new tum. with sur­
viving vessels acting in exactly the same order as before.

On a vessel's tum. the following activities take pl:tce:
J. Mllllcu\·cr. The vessel's commander picks a space

maneuver. and chooses facing and expends Bum Points if
required. Contests of Skill required by the maneuver are
resolved. See S,JGce Maneuvers. below.

2. Fire. The vessel's gunners may fire weapons: see
Beam and G"" FiIT! (p. 197). Consult Physical Damage
(p. 198) or Radiatio" Damage (p. 199). as applicable. to
resolve damage.

3. Other Actions. The vcsscl's crew may perform
repairs or active cooling. move about the vessel. and so
forth: see Other Actions (p. 200). Collisions take place.

After this. the active part of the vessel's tum ends and
the next vessel in the sequence lakes its tum. However.
the maneuver chosen by the vessel's commander is con­
sidered 10 remain in effect until the st.'U't of the vessel's
nextlUm.

Bum Points:
Bonus:
Bum Points:
Bonus:

mflnEUUER RESTRICTIOnS
A/rack RII": Cannot be m:lde vs. an installation on a world

with a very thin or denser atmosphere unless the maneuvering ves·
sel has streamlining. Not allowed during a distant encounter until
the close-encounter phase. or on the first tum of a close encounler
unless surprise was achieved or the GM rules lhat the r•.lllge is
e.xceptionally shan (under 100 miles).

Break Off: Only allowed if your last maneuver was Break OfT
or Evasive Action. Not allowed for a distant encounter until the
c1ose-encounler phase.

Ram: Restrictions as per Attack Run. but this maneuver can
only be attempted if you were al shan range to this target on your
or the target's last tum.

SlIrprised Vessels
Surprised vessels may only perfonn Drift or Hold Course

maneuvers.

NOllmallellverable Vessels
A crippled or otherwise nonmaneuverable vessel (space sta­

lion, no Bum Points. etc.) is limited to the Drift maneuver.

TURn SEQUEnCE
Each vessel takes its tum in sequence until they have

all had a lum. then the sequence stans over - juSt as in
personal combat.

On the first tum of combat. the side with the most
vessels (roll a die if equal) picks one of the ellemy's ves­
sels to take its tum first. Then the other side picks one of
the opposing vessels to take its tum. Alternate back and
fonh until all vessels have taken turns or one side runs OUI

of vessels. If the latter occurs. then the remaining vessels
may take their turns in whatever order their leader wish­
es. The GM should record the order in which the vessels
took lhcir turns (assign the first the number I. the second
the number 2. etc.). Retain this sequence. modified for
losses. in all subsequent turns.

• In deep space. a freighter with a suppos­
edly malfunctioning drive opens fire on a good
Samaritan as that vessel moves to dock with it.

TIle GM may rule thal surprise does or does
not take place on Lhe basis of a roleplayed situa­
tion or a clever plan. In some silUations. the GM
may use a Quick Contesl ofTactics (or Strategy.
if a PC is conmlanding a large force), with mod-
ifiers based on the situation. to delennine
whether or not a target vessel falls for a ruse.

Those aboard a surprised vessel are at -4 (-2
for individuals with Combat Renexes or Enhanced lime
Sense) on all Gunner. Piloting. and Tactics rolls.

The effects of surprise usually last one tum. The GM
may rule that some crewmembcrs t:lke longer than that to
reach crew stations if caught rowlfy url:lw;tre.



Attack Run
You choose a target (e.g.. an enemy spacecraft.

space sialion. or ground installation) and aucmpt to close
(0 short range (under 100 miles) - or to maintain thai
range. if al short range already. Choose how many Bum
Points 10 expend.

[f your target is nonmaneu­
"crable (p. 195). then your
Attack Run is automatically a
critical success. Otherwise. your
target must decide whether (0

engage you or evade. If his last
maneuver was an Attack Run or
Ram against you. lhco he mllst

engage: if it was Break Off or
Evasive Action. then he musl
evade.

If your target chooses 10

engage. then roll a Quick Con­
test of Piloting skills. Add your
Bum Modifier to Piloting skill. If
your target made an Attack or
Ram against your vessel on his
last tum. then the enemy pilot
adds his Bum Modifier from mal
maneuver: if nol. then he is at-4.
If you win. then you may choose
the target's facing toward your
auack this tum; the target retains

, ir.s original facing vs. all other
, spacecraft. Win or lose. the ves­
sels are now at short range.
Etcepu'oll: If both sides roll a critical failure. then your
Attack Run inadvertently becomes a successful Ram!

If your target chooses to evade. then roll a Quick
Contest of Piloting skills. Add your Bum Modifier to
Piloting skill. If your target's last maneuver was Break
OfT or Evasive Action. then he adds his Bum Modificr
from that mancuvcr; if not. then he is at -4. If you win.
then the vessels are at short range; if you win by 4 or
more. or via a critical success. then you also get to choose
your target's facing toward your attack. as above. If you
lose, then your Allack Run fails and the two vessels are at
effective range (see WtHlfJOtlSalUJ Rallge. p. 197).

Facillg: Front to the target of your allack run
(whether you succeed or fail) but Random to all orner
enemy vessels.

BlIming: Spend at least I and up to 100 x sAccel
Bum Points.

Break Off
You attempt 10 disengage from the close encounter.

You leave the close encoonter at the stan of }'oor next
tum. However. any enemy vessels that close to short
range or succeed at a Pur-mit against you before then

will escape with you. This fonns a second close
encounter some distance From the original.
If you Break OfT. then you may still fire at other ves­

sels in the previous encounter and be fired upon, but you
are nO( subjcct to Attack Runs or Rams by those vessels

and cannot make Attack Runs or Rams
against them. EtceptiOtI: if there's an
objcct in the area to hide behind (such
as an asteroid or a huge space station)
or junk to lose oneself in (such as Sat­
um's rings. or the many colonies and
satellites in Earth orbit. LA. or L5).
then yoo may a\'oid further damage
and escape completely from the battle.

Facing: Back.
Buming: Spend up to 100 x sAc­

eel Bum Poinr.s.

Drift
A vessel taking the Drift maneu­

ver is flO( using its drive. or has none.
Facing: Choose either Front.

Sides. or Back. or if non-maneuver­
able. Random. £fceptiorl: If non­
maneuverable during a distant
encountcr. your facing may be set by
the GM and will usually remain the
smne from tum to tum.

Buming: None.

Evasive Action
You maneuver cunningly or via­

Icmly to avoid enemy Attack Runs or
Ram attempts. or to vary your facing.

Facing: Rundolll.
LJI/ming: Spend at IC(lst I and up to

BUnJ Points.

Hold Course
You mancuver to maintain a constant facing to the

encmy. or to perform Olher actions. This is a prerequisite
for docking wilh another vessel. A vessel must also Hold
Course while it is reentering atmosphcre. landing. or tak­
ing ofT (multiply timc required in hours by 36 to get
turns).

Facing: Choose either Front. Sides. or Back (From if
taking ofT. Back if landing - reversed to anyone on that
world or below you).

BI/millg: I Bum Point. plus the cost of any takeoff or
landing.

Pursuit
You allempt to follow a vessel lhat is trying to flee

the encountcr. Choose a target vessel whose last maneu­
ver was either Break Off or a s/lccessfid Pursuit. Roll

a Quick ConleSt of PiIOling skills. Each vessel adds



its Bum Modifier. You add +3 if you perfomled a
successful Attack Run against that target on lhe pre­
vious tum.

If you lose. then your opponent will escape when he
breaks off. If you win. lhen your Pursuit succeeds: your
opponent breaks off from lhe main encounter. bUI you
(and any Olher vessels lhat have successfully pursued)
follow him. starting a new encounter lateral to this one;
see Brellk Ojf (p. 196).

Facing: Front vs. the target you are pursuing, Back
vs. all other enemy vessels.

Bllmillg: Spend at least 1 and up to 100 )( sAccel
Bum Points.

You attempe. to collide wilh a target vessel. Your
attempt is treated as an Attack Run. except as fol­
lows: if you win lhe Quick Contest by more lhan
(16 - target's Size Modifier) and al least by I. or
wilh a critical success. then you collide with your

target at the end of your current tum. If you succeed
by a lesser margin. then your Ram is treated merely as a

successful Attack Run.
Facing/Bllmillg: Per Auack RIIII (p. 196).

BEnm nno Gun fiRE
A vessel may fire some or all of its beam and gun

weapons once its maneuver is resolved. Each weapon
may fire at a target once per tum. if facing and range
penni!.

A target vessel must be specified for each weapon
fired. If the vessel has multiple hulls. exposed radiator
wings. or craft in external cradles. then these can be spec­
ified as t:ll'gcts instead of the main hull. Radiator wings
can only be targcted if the cncmy's side is facing the fir­
ing vessel.

CoilgUllS firing KKMP are not .Iimed al a specific
part of the target vcsscl. Instead. they do damage against
all of the following targcts simultaneously: exposed radi­
ator wings (from the side). all external vessels. and all
hulls.

Coilguns are limited by ammunition. consuming one
munitions pack (XLMPor KKMP) per 10 shots. and may
nOl fire if no munitions arc available.

Weapons and Facing
A firing vessel's facing toward an enemy governs

which weapons can fire: Front IFI weapons if lhe facing
is Front. and similarly for Sides IS] and Back [B]. Tower
weapons and coilguns firing XLMP can fire at targets
reganlless of facing. If the firing vessel's facing is Ran­
dom. then roll lei for its facing toward its enemies as it
fires: 1 = Front. 2-5 = Sides. 6 = Back.

Weapons and Range
The mnge between two vessels may be sllOn (up

to 100 miles). ejfecti\'e (101-2.500 miles). 10118 (2,501­
6.000 miles), or extll?me (6.001-8.500 miles). The range
between your vcssel and its target is nom1311y effective
unless:

• Your vessel perfomled an Altack Run or Ram lhis
tum which took you to short range wilh lhat target.

• Your vessel performed a Drift this tum. and your
target's last maneuver resulted in it closing to short range
wilh you.

• It is lhe opening or closing phase of a distant
encounter (p. 201). in which case range may vary from
effective to extreme.

In some surprise situations. the GM may rule thai
range is automatically shan: e.g.. a vessel suddenly
attack.ing an allied craft that is docked wilh it.

GUllllery
Laser. panicle. and X-ray laser beams travel at rela­

tivistic velocities and cmlllot miss at ranges of a few thou­
sand miles or less against the slow-accelerating craft of
Tra"sllllmall Space. The swann ofsubmunitions fired by
a coilgun using KKMP is also difficult to avoid at short
range. but can be dodged automatically at any grealer
range.

However. proper aim can increase damage by coor­
dinating fire and 'liming at weak points. A gunner firing a
weapon or multiple weapons at a particular target makes
a single Gunner (Beams) roll for alt beam weapons fired
and a sillgle Gunner (Railgun) roll for all coilguns fired at
that target. This roll is adjusted as per GlI/mer Modifiers
(see p. 198).

WEnpon RnnGES
Coi/gull. Firing KKMP: Can fire at targets at short mnge.
Coilg//fl. Firing XLMP: Can fire at targets :It short or

effeetive· range.
ulser, Ught: Can fire al targets at short, effective. or long·

range.
ulser, Hemry: Can fire at targets at short, effective. long. or

extreme· mnge.
Panicle Accelerlltor, 50' TIthe: Can fire at targets at short

range.
Panicle Accelertltor, 100-200' TIthe: Can fire at target.!> at

s.hort or effective· range.
Panicle Accelertltor; 250-100' TIthe: Can frre at targets at

shortt. effective. or long· range.
• Hllh'e damage at lhis range.
t DOl/ble damage at this range.



laser on a particular area to penetrate armor.
XLMP damage represents lhe launch of sever­
al packages. e.lch housing a nuclear-pumped
"'Teller minc" lhat discharges multiple X-ray
laser beams.

Ught ulser: cDAM is 2dx5 at shon or
cffectivc range. halved to Idx5 at long range.

Hetn'Y Ulser: cDAM is 2dx I0 at shon.
effective. or long range. halved to 2dx5 at
extreme range.

XU'!?: cDAM is 4dx5(2) at shan range.
halved to 2dx5(2) m effective range: (2) means
target cDR is halved.

Rammillg alld KKMP Damage
Ramming: Each vessel involved in the col­

lision takes eDAM equal to 3d times the cHP
of the ramming vessel or the target. whichever
is lower; multiplied by RY.

KKMP: KKMP munitions fire a shotgun­
like barrnge of kinetic-kill submunitions. The
target vessel is hit a number of times equal to

half its Size Modifier. round up (minimum I).
eDAM is IdxRV per hit.

RVis 1 for ramming or2 for KKMP. plus I per 1.800
Bum Points used during the Anack Run or Ram maneu­
ver of the anacking vessel. In a distant encounler(p. 201).
add 2 per mps of relative velocity.

Physical Damage 10 Ihe Hull
Hull amlor is T:.lted for its cDR vs. physical allacks.

Subtract hull cDR from rolled damage to find penetr.lling
damage. Note that cDR may vary by facing: see Am/or
alit! Facing.

If the attack is a coilgun firing XLMP. then halve lhe
target's eDR (round down). If the allack is KKMP. thcn
multiply cDR by the target's Size Modifier (minimum I.
maximulll 10). [f the attack roll failed. then multiply cDR

GunnER mODIfiERS
Firing \i'ssel's Sensors: +1 for each sensor type ((adar.

PESA. r.Idar) possessed. Small sensors do not provide a
bonus al long or extreme range: medium sensors do nOl pro­
vide a bonus at extreme range. [f a vessel has multiple sen­
sor.>. use the ones lIlal give the best bonus al current range.
Fixed sensors do Il()( COUnt if they are not facing the enemy
(as per weapon facing). If no sensors face the enemy. then the
vessel may not fire!

GIII/ller Will, MlIlIiple Targets: - J per t3tgct after the first.
if the gunner is firing multiple weapons at different targets.
E.g.• if the gunner controls si... weapons and fires four at one
vessel and Iwo at another. then he suffers a -I penally on both
atlaCk rolls. This is why vessels have multiple weapons
officers!

Mil/Ii/asking: See Cr('wActiollsand M//ltitasking (p. 202).
Target's MOllem'er: ·3 if Evasive Action. +3 if Drift.

Critical success doubles damage dice: e.g.. 2dx5
becomes 4dx5. Success means the fire is properly coor·
dinated: no modifiers apply. Failure means lhe fire is
poorly coordinmed and not properly held on target to pen­

Ietrate annor: me targct's cDR is multiplied by lhe margin
Iof failure. but always at least doubled. to a maximum of

10 x cDR. Critical failure means the target's cDR is mul­
tiplicd by 10.

Roll damage for cach weaJXln to detcnnine the
results of its fire: sec Physical Damage (below) for lasers
and coilguns. RlIl/illtioll Damage (p. 199) for particlc
accclcmtors.

flRmOR linD fllcmG

PHYSICIIL DlImllGE
Lasers. coilguns. and ramming innict physical danl­

age. The effects depend on whether the target's hull or
radiator wings were allacked. and the weaJXln used. (Note
lhat KKMP attacks both the hull and radimor wings.)

Lnser Damage
Laser damagc represents a full 100 seconds of

laser fire. wilh lhe gunner attempting to focus the

Vessels sometimes have different armor on
different locations. The location struck depends
on the target's facing rather than your own.

If the t..1rget's front faces (he anacker. lhen
ilS hull fronl armor (F) is hit.

Ifme urge(s sides face me attacker.lhen its
hull sides armor (S) is hi!.

If the urger's back faces the anacker. then
its hull back armor (B) is hi!.

lflhe urgct's facing is Random, then roll Id
for its facing (oward each attaelting vessel lholl
fires on it: I =Front. 2-5 =Sides. 6 =Back.



by the margin of failure (minimum 2. maximum
10). treating critical failure as failure by 10.

Damage Mlliriplier: Laser and XLM Pdamage repre­
sents multiple hits over a 1000second tum. Damage that
penetrates hull cDR is multiplied by 2.

Effects of Hull Damage
Damage that penetrates the hull's cDR is sub­

tracted from its cHP.
Major Damage: Each time cumulative damage

to the hull reaches a full multiple of 10% of the
hull's cHP. roll on the Major Damage Table (p. 203).

Ba(Jly Damaged: If the hull containing the ves­
sel's space drivc is reduced to less than half its cHP.
but still has positivc cHP. thcn thc vessel's sAccd is
halvcd (round down).

Disabled: Ifhull cHPdrops to 0 or Icss. thcn the
hull is disabled; it is crippled. out of power. and
leaking air. If it cOnlains the vessel's space drive.
thcn the vessel's sAccei drops to O. Systems (com­
municators. computers. sensors. weapons. etc.)
installed in that hull cease to function. Vchiclc bays
or spaccdocks may work: a particular spaccdock or
vehicle bay functions on a roll of 1-3 on Id.

Destroyed: [f a hull is reduced to -5 x its start­
ing cHP or less. it is destroyed. It loses structural
integrity and breaks up. Occupants are now scat­
tered through space, along with other debris. and
each takes 5<1-5(10) damage.

Hull Surface Hits
Vulnerable surface instal1ations such as laser mirrors

or hull mdiators may be damaged by weapons fire evcn if
the :ltt:lck fails to penetrate armor. Each roll of I or 6 on
thc dice for laser, XLMP, or KKMP damage has an addi­
tional effcct:

E..1ch I rolled means onc of the target's lasers or laser
towcrs (if :lIIY) was disabled, provided it could attack the
firing vessel. For example. if the target's front faces the
firing vessel. then only its Front lasers could be disabled.
[f no weapons qualify, then none arc affected. The attack­
er chooses which weapons are disabled.

Each 6 rolled means the target loses one ksf of hull
radiator area (up to a maximum of the radiators remain­
ing on that hull).

When rolling damage given as (for example) 2<lx IO.
be sure to roll only 2d and multiply the result by 10. rather
than rolling 2Od. The latter would give an unintended 10­
fold increase in the number of surface hits!

Damage to Exposed Radiator Willgs
These have no cDR or cHP, but if they are deliber­

ately 3113Cked. then every thl\."'C full points of damage dis­
ables one ksfof exposed radiator wing area. A vessel may
not lose more ksf of wing radiators from a

single attack than its original mdiator wing area
divided by its number of mdiator wings.
Exposed solar panels may be allacked and damaged

in the same way, but are even more vulnerable: each point
of danmge disables one ksf of panel.

RnDinTlon DnmnGE
Particle acccler.ltors spray a conc ofdeadly radiation.

Compare the panicle accelerator's lUbe length to the tar­
get hull's cPF (which may v:u-y by facing; sec Anllor and
Facing. p. 198) on the Particle Accelerator Damage
7(11)le. and then roll the indic:ltcd dicc of radiation dam­
:lgc. 'nlis is the total exposure in mds experienccd by all
occupants and systems not in storm sheltcrs.

If the target vessel has crew or systcms prot~ted by
a higher cPF - for instance. a light Slonn shelter (cPF
100) or a heavy stonn shelter (cPF 1.000) - then roll
damage separately for the protected people and sys­
tems. PF From suits has no effect on the radiation
from panicle-accelerator attacks.

Keep track of the cumulativc total rads sustained
by the vessel. tracking any systems protected by stann
shelters separately. Each time a cumulative 4.0CXl rads are
takcn. roll Id for each coilgun. control system (bridge.
coc"--pit. or unmanned comrols). drivc. laser. particle
accclerator. powcr plant (if separate from the drive), and
sensor. On a 6. the system is disabled. TIle GM may also
check for radiation damage to other. less crucial systems
(such as minifac workshops) aftcr the battle is over.

For effects on cybcrshelts (including bridge and
cockpit computers) and living things. see Radi(l/ioll
(pp. 59·60).



and mate airlocks) if they both
took a Hold Course maneuver or
one took Hold Course and the
other Drift.

Vessels with external cra­
dles. spacedock hangars. or vehi­
cle bays may launch any or all
smaller craft (if room allows) in
the "other actions" phase of their
tum.

lbe performance of \'essels
which pick up or launch other
vessels may be altered: it's up to
the GM whether 10 bother with
this recalculation.

l2dx I.OOJ Sdxl.OOJ
6dxl.OOJ Sdxl.OOJ
l2dx200 l6dx200
6dx200 l6dxlOO
6dxloo SdxlOO
12dx20 16dx20
l2dxlO l6dxlO
l2dxS l6dxS
12dx2 16dx2

12d 16d
6d 8d

2d+1 3<1+1
Id 16+2 Extelldillg/Retracti1lg

Systems
A vessel with retractable

radiators may extend or retract
them. affecting its Deplo)'ed Radiator Area (see (ft'er­
heating (/1/(/ Powering Down) for its next tum. Solar p3Jl~

els mOly also be extended or retracted. 3S may laser
towcrs. While retracted. rctr..lctable systems cannot be
u~ bUI are not subject to surface damage.

Overheatillg alld Poweri1lg DOW1l
Vessels are nonnOl11y designed 10 avoid overheating.

but comb:u may damage mdiators. and vessels may retract
(hem to avoid d,llll:lge, If so. then overheating may occur.

A vessel's DeJ)loyec1 Rac1ialOr Area (ORA) is the sum
of hull mdi:ltor area plus wing radintor area. This may be
reduced by damage to mdkl-
10rs. If a vessel has ..._-------..1
retmctable mdiator wings,
then wing radiator area is
nOI counted on any tum
during which the wings are
retrnctcd.

A vessel aCCUlllulates
Heat Points each tum equal
to its Required Radiator
Area (RRA) minus its
DRA. It lllay use active
cooling to reduce this,

Acti\'e Cooli/lg: A vessel
with tanks of water. icc. or reactor coolant may use them
to reduce Heal Points. A \'esscl can eliminate two Heat
Points by using up one space of water or four Heat Points
by using up one space of reaclor coolant. (Fractional val­
ues are possible.) It can eliminate one Heat Point by melt­
ing four spaces of icc. turning it into four spaces ofwaler.

If the \'essel relics on water reaction mass. then it can
use water as both coolanl and Bum Points. Each space of

waler expended as coolant uses up (total Bum
PointsltOlal spaces of water in tanks) Bum Points.

6dx1.OOJ 9dxl.OOJ
6dx5CXl 9dxSOO
6dx200 9dx.."OO
6dxlOO 9dxlOO
6dx50 9dxSO
6dx20 9dx20
6dxlO 9dxIO
6dx5 9dx5
6dx2 9dx2

6d 9d
3d 4d+I

1d+2 2d
Id-I Id

4dxl.OOJ
4dx.lOO
4dx2OO
4dxlOO
4dx50
4dx20
4dxlO
4dx5
4dx2
4d
2d

Id-I
1d-2

1dx I.OOJ 2dx I.OOJ
1dlQOO 2dxSOO
2dx 100 2dx200
Idxloo 2dxlOO
IdxSO 2dx.50
2dx10 2dx20
IdxlO 2dxlO
1dx.S 2dx5
2d 4d
Id 2d

1d-2 Id
1d-3 1d-2
1<1-4 1d-3

A vessel may perfonn a variety of actions at
this stage. As well. il may overheat if it lacks deployed
radiators.

OlUER nmons

Damage Control
eHPs cannot be repaired during a space combat

tum. but disabled computers. lasers. mdiators. and sen­
sors. and the results of Major Damage. can be repaired
by peoplc. cybershells. or approprialc cyberswarms.

Only onc roll is allowed per system. regardless of
the size of the repair team assigned 10 Ihe task. Modi­
fiers: a base -4. with + I for 2 mcchanics. +2 for 3. +3
for 4-6. +4 for 7-9, and +5 for 10 or more. Use the
(werage skill level. rolting ngainst Armoury skill to
repair weapons and Mechanic skill to fix radiators or
other Major Damage. Note that 10 hexes of cyber­
swarm count as one mechanic. Each minifac aboard
gives olle repair team :l +I bonus: a factory or robofac
gives all teams u +2 bonus,

Success means the item has been jury-rigged and
will work for a number of turns equal to the margin of
success. minimum one tum, A critical success means it
is as good as it was before, Failure means it is still bro­
ken. but repairs can be anempled in later turns. Critical
failure means il cannot be repaired and must be
replaced (taking a few days and possibly spare parts),

If a system h:ls already been disabled once.
repaired. and disabled again. then there is a cumulative
-3 penalty on further repair 311empts,

Dockillg alld LallllCh
Two friendly vessels may dock (i.e.. one vessel mOly

enler an external cradle. spacedock hangar. or vehicle
bay on the other. or the \'csscls may match COUn>es

PnRTlCLE nCCELERnTOR DnmnGE TnBLE
JOO'w~ ISO'whe 2OO'mhe 2SO'wbe 300'mhe 3SO'mlN! 4fX)'tu/wSO'Il/~

cpr
I Idx200
2 Idxloo
5 2dx20
10 Idx20
20 IdxlO
50 4d
100 2d
200 Id
500 Id-2
1.000 Id-3
2.00J Id-4
5.000 """"1O.00J """"



Q\'erhell1ing: If a vessel ends a tum wilh more Heat
Points lhan 4 x RRA. then it has overheated. An over­
heated vessel must power down to vent heat (sec below).
It can be restarted on the lIext tum after its Heat Points
drop below 4 x RRA. or it may remain powered down to
vcnt more heal.

Powering 0011'1/: A vessel may be forced to power
down due to heat (see above). It may also \'olll/ltarily
power down at the end of any tum on which it chooses a
Drift maneuver. Powering down involves shutting down
all drives and all power systems other lhan energy banks.

IA powered-down vessel does not accumulate Heat
Points. Instead. it sheds Heat Points equal to its ORA or
I. whichever is greater. A powered-down vessel cannot
fire weapons.

DISTnnT EnCOUnTERS
A bailie is only likely if the combatants are on a con­

verging course or if one side is faster than lhe olher. The
GM can allow Electronics Opcr.ttion (Scnsors) rolls

Ispccilically to identify detected targets by processing sen­
sor dala: see Sensors (p. 178) for dctcction rangcs. Traf­
lie-control personnel typically begin to query incoming

Ispacecraft as to their intentions when they get within
roughly one light second (186.000 miles) - especially if
the inbound eraft is an unscheduled night.

The GM should detemlinc lhc speed and course of
the vessels involved. This will depend on the situation
(see SplICe Trcu'el, p. 52): a vessel coasting to Ceres at 20
miles per second (mps) has lhat speed. while one that has

I
just started burning to leave orbit has lhat world's "to
orbit" velocity. If one side is arrayed around a particular
point (in orbit. etc.) on which the other closes. then rela­
tive speed is the speed of the inbound side. If one side is
chasing another. then it's the difference in lheir speeds. If
two sides are converging on the same point from opposite

lor nearly opposite angles. it's the sum oflheir speeds. etc.
E::ach side will have roughly T =(D/RV)I3.600 hours

to prepare before lhe enemy comes into range. where D is
lhc difference in miles between the distance at which they
became alamled and extreme range. and RV is the relative
(closing) velocity in mps.

Each side can use up to T hours of Bum Endurance
to increase or decrease its own speed to 'llter lhe linal rel­
ative velocity. Maximum ch'lllge is B x A x II mps.
where 8 is the Bum Endur.lrlce used (in hours. up to a
maximum of 7) :ll1d A is sAcccl in G. If relative velocity
goes "negative" as a result. thcn no cncounter will wke
place.

The above calculations assume that a multi·vessel
force is limited by its slowest vessel; thus. a force pro­
tecting a space station can't change relative velocity. Sit·
uations where forces break into multiple groups are
possible. In general. this will result in pan of one side
being engaged earlier. or not at all.

FiglItillg Distollt Ellcoullters
Ilre·BattJe Tum: Play out one tum before the ,'es­

sels get into range. This lets vessels establish facing.
launch small craft. extend or retract radiators. etc. Use the
c1ose-encounter rules. but no Attack Run. Break Off. or
Ranl maneuvers are pennined. and no liring is allowed.

Firing: Once the combatants get wilhin 8,00Q..9,000
miles of each other. combat can occur. It falls into lhree
distinct phases:

I. VisUml Closing Phase: During lhis phase. use lhe
c1ose-cncounter rules with no Auack Run. Break Off. or
Ram mancuvers pennitted. The lirst 25/RV turns are at
extremc range, the next 4O/RV turns are at long mngc.
and lhe last 15/RV turns are at effective r.mge. (Note lhat
if neither side has heavy lasers. then the lirst 25/RV
turns at extreme range can be ignored.)

2. Close-£ncoulller Phase: This lasts
IO/RV turns. Use normal c1ose-encounter
rules.

3. Dis((l1ll Opening Phase: As opening
phase. but inverted: lhe first 15/RV turns are at
effective range. the next 4O/RV turns at long range,
and the Iinal25/RV turns at extreme range.

When calculating numbers of turns. round fractions
of 0.5 and larger up. If multiple groups are involved at
different RYs and distances. then lhe GM should keep
track of each. This can rapidly get complex: feel free to
simplify or fudge! If one side defeats lhe enemy. it may
still need to spend some of its Bum Endurance to reduce

its l'imll speed.



SPEClftL RULES
These rules cover special situations thai may arise in

space combat.

IA"timatter
When a vessel carrying antimatter is disabled, so are

ilS cOnlainmcnt fields. Containment will fail-c3tash'Oph·
kally - without speedy repairs. Repairs use the rules
under DanUlge COli/rot (p. 2(0): however. the repair team
lakes 1dx (.<XXI rads. At the end of each lum on which
containment remains disabled. roll 3<1. On 16 or less. con­
tainment fails. If the vessel is destroyed. containment fails
3U1ommically. A vessel can also voluntarily release its
3n1imaltcr.

Containment failure (or voluntary release)
results in a massive explosion; eDAM is

12dx250.000 (averaging I0.500.OCX» per gram of ami­
marrer. cDR does not protect the vessel itself. Assume mat
olher vessels (even at soon range) are Far enough away
that damage is nil unless they were ramming or docked
willl lIle exploding vessel. If so. then they take full dam­
age: however. multiply cDR by 100. square il. and divide
by 100 to get the effective cDR vs. the blasl. Radiation
damage (rads) is equal to the damage rolled divided by
100 x cPF. Exception: if a vessel rammed or was
rammed. subtract ram damage from cDR (lO a minimum
cDR of 0) before calculating annor protection.

Crew Actiolls alld Multitaskillg
Large crews may have an individual (human.

infomorph. etc.) assigned to each task. but smaller ves­
sels must sometimes double up particular jobs. Once
combat begins. the following activities require individual
allention:

PifOling: A vessel performing any maneuver other
than Drift requires a pilot. He chooses the vessel's
maneuvers. selects the vessel's facing. expends Bum
Points. and chooses the targcts of Attack Run and Ram
maneuvers. Use his Piloting skill in Quick Contests stem­
ming from maneuvers.

GlIlIl/ery: A vessel firing weapons requires at
least one gunner. A single person can act as the gunner for
multiple weapons (at a penalty to skill: see Gllnner Mod·
ifiers. p. 198). or this task can be divided among multiple
gunners. A gunner chooses targets for his weapons,
makes Gunner skill rolls and damage rolls for those
weapons. and may extcnd or retract any laser towers
under his control.

Ellgilleeritlg COIlfl'ol: A vessel needs someonc
assigned to enginecring control in order to power up, vol­
ulllarily power down. usc active cooling, or extend or
retmct radimors or solar panels. In the absence of such a
crewman. these options arc unavailable.

DIII/wge COII/IVI: A crewman can only perfonn dam­
age control (p. 2(0) if he did not pcrfoml other tasks
(piIOling. gunnery. engineering. ctc.) this tum.

Commllll;CtltioIlS: Communic:uing with other vessels
only counts as a distinct task if it requires somCQne's full
attention: coordinating opemtions for an entire squadron.
conducting negotiations. ctc.

COlllllltlluJ: A vessel with a large crew will usually
have a commander. He may order pilots to perform spe­
cific maneuvers. gunners to engage particular targets.
damage-eontrol teams to repair certain systems. etc. Of
course. he may have to make Leadership rolls to get his
crew 10 follow orders!

Crewmen who are busy with non-comlxu duties
(whether it is looking after frightened passengers or pro­

viding medical aid) can't perform the above tasks.



Each time cumulative damage to the hull reaches a full multiple of 10% ofthc hulrs
cHP. roll on the table below.

Any lime a result could describe multiple systems. roll randomly to see which one is
affected. Power loss may force systcms to Shul down - sec Appendix. A for system power
requirements.

GCCUpllllt I"juries: The GM call detenninc who is affccted randomly. or choose
based on dram:ttic considerations. Minor NPCs can be assumed 10 be either dead or dis­
abled. PCs and important Pes take 5<1(10) damage. Treat cybershells as occupants. but
ignore swanns and anything much smaller lhan a human unless it is vital: they can also
sufTer losses proportional 10 the human-sized crew.

mftJOR DftmftGE TftBlE

If a laser is in point defense mode. then it does not fire
on the vessel"s own tum. However. until the vessel's nex.t
tum. it will auto/luuicalJy fire upon any targct lhat makes a
successful ram attack against the vessel. Resolve damage
before thc ram. If it disables or deslroys the incoming ves·
scI. then no ram takes place.

A wcapon firing in point defcnse mode may fire mul­
tiple limes if subject to multiple rams. but each firing after
the first has a cumulative -I damage per die.

Make Gunner skill rolls normally for each indi·
vidual point defense fire.

3 - Energy b.1nk damaged: lose 50% of stored energy in hull. If lhere is no energy bank.
treat as 1# 12.

4 - Occup.1nt injury: one of the vessel's occupanls is injured or killed (see below). E.rcep·
,ioll: if over 50 people occupy the hull. lhen 1% are affected (minimum 1 person).
If there are no occupants. treat as 1# IO.

5 - Drive damaged: halve sAccei. lfthe vessel has no drive. treat as #4.
6 - Cargo damage: 25% of current cargo in hull is IOSL If lhere is no cargo. there is no

effect.
7 - One sensor knocked OUL If lhere are no sensors. treat as *4.
8 - One accessory (surgery. wOJkshop. eLe.) is knocked 01.11. If there are no accessories.

treat as #4.
9 - Occupant injury; see #4.
10 - Weapon d..1maged: largest weapon is disabled (GM's option). If the vessel has no

weapons. treat as #6. This is the only way coilguns and particle beams are damaged.
11 - No special effect.
12 - Tank shallered: 25% of presenl fuel or reaction mass is losl. Mulliply currclll Bum

Points by 0.75. If the vessel has no tanks. treat as #6.
13 - OccUP.1Jl1 injury; sec #4.
14 - Drive damaged: see #S.
15 - Spacedock h.1ttgar or vehicle bay damaged: door cannot be opencdlshul. If the tar­

gel has no docks or bays. treat as #6.
16 - Bridge. cockpit. or umnanncd controls knocked out. Vessel is crippled unless il has

a backup. Anyone in the bridge or cockpit takes 5d( 10) damage.
17 - Life support damaged: Joses 10% of original cap:lCity. No effect in combat (assum­

ing occupants have vace suits). but may cause problems later.
18 - Power plant knocked out: lose highcst-OUlplll plant. If the targct has no power plant.

treat as #5.

The Command. Communica­
tions. Engineering ConlroJ. Gun­
nery. and Piloting tasks can be done
simultaneously. but with a·2 penalty
per task after the first. For ex.ample.
someone who is both giving orders
to other crew and firing weapons
takes a·2 on Leadership and Gunner
rolls.

Ice Armor
The cDR of ice armor is

reduced by I on the location struck
for every 5 points (front or back) or
20 points (sides) of cDAM innicted
by laser fire. whether the damage
penetrated or not.

WC3pons in space can be fired
against ground targets. However.
thick atmosphere gives some protec·
tion. "le GM should assign diP and
cDR to ground installations.

KKMP: Full effect on ground
targets. Anything within 300 yards
ofthc primary larget will also be hit.

Laser: Add cDR lOx Pressure
(in Eanh aunospheres). On Earth
and Mars. if the target area is over­
cast. then add + I (Mars) or +2
(Eanh) to cDR.

Particle Accelertltor: The parti­
cle beams used for space combat
C:lllnot reach the surface of Eanh.
Mars. Titan. Venus. or a gas giant
duc to the radiation protection pro-­
vided by their thick atmospheres.

XLMP: X·my lasers cannot pen­
etrate atmosphere at all.

Weapons fire from surface to
Iorbit has the same limitations. but
Icoilguns cannot be used if the world
has an escape velocity of 0.5 mps or
more.

Spotting a ground target may be
harder than hitting it. Radar can see through clouds. but
PESA and ladar cannot. Precise identification of targets is

Idifficult without a ground spotter (see Forward Obsen'er.
p. CII51).

Poillt Defellse Fire
Lasers are 1l0m13l1y assumed to be focused on a sin­

gle larget for the enlire 10m. However. a gunner may
assign :I light or heavy laser to ""point defense"" mode.
This is useful if multiple ram attemplS are expected.



The rollowing specialized leons are used in the
Trallslrllmall Space sclling.

JftRGOn
ar1iflCial intcllib~lK'C (AI): A computet progr.un cap;lble of intel­

ligent behavior.
augn~nted reality: The use of vinual realilY and wearable or

implanted computet intl'1f3CCS to o\'erIay dala on normal sen­
sory perceplions.

biob~oesis: Assembling a living lhin~ usi~ NA.wn:ctL~Y.

biometrics: The use of scanned phYSlok>gical charactenstrcs. such
as DNA. !he face. and finger-, voice-. and retina prints. for
identification.

biomod: A biological modirrcation added 10 a being after c0ncep­

tion and (usually) after binh: e.g.. NANOSYM8G"fS or a Ir.UlS­

planled enhanced organ.
b'oroid: A living humanoid lhat is assembled using BICJG£''ESLS.
btoshell: A biological body controlled by an J.''R)~1ORPf1.

bush robot: A O·BERSIIEll. whose ''fingers'' branch into e\'er finer
and smaller manipulators,

Comple.'dty: Absu-aet rating of computer processing power. Each
!e\'cl represents a roughly tenfold increase.

cr)"ogenic: Very cold: below ·2J8°F. .
C)'bershelJ: A physical body, larger lhan a MICR08OT. houSing an

",'R)MORPtI or capable of being tcleoper.lted. Cybershells
include various ROBOTS and compulers.

dl'Cerehrdte: Lacking higher brain functions.
d~p Silace: Space beyond a planet's or moon's orbit.
delta-v: Velocity change: typically. the maximum speed a space­

craft can altain before exhausting ilS supply of reaction mass.
duwnslink: A brain implant that trarlSlatcs a digital copy of a per­

son's sensory experiencc b:\Ck inlo a fomlthat a human brain
cM perceh'e.

crulIg: Eloctromagnetic (gun). .
cugenl'Cring: Eugcnic genetic engineering; the careful seloctlon of

specific trailS to improve a species or correct defects.
exowomb: An lIrtifiei:11 womb: a womb tank.
farhaulcr: A DEEP SPACE transpon \'esse!, or one of ilS crew.
fastlillcr: A passenger spacecraft capable of mpid interplanetary

journeys using fusion drive.
rauxnesh: Anificia1. vat-grown meal.
rnlgmcnt: An incomplete MIND EMUUll0N.
gencrl'l:lod: A person born following a GEI'<lEF1XIl'G process.
generlXing: EUOENEEJUNG to fix hereditary defects or flaws.
gencmoo: Genetically modified.
genginccring: Genetic engineering.
genetic upgr.adc: ElJeiE.'.,'EER.I.'«; aimed at improving a person.
gh~t: A M""D EMUlATION program of an uploaded (human) per-

sonality.
H}'MRI: Hyper.iCosilhe M:lgJlCtic Resonance Imaging.
infolllurph: An AI or M"''O EMUlATION: a digital intelligence.
inner !iJstem: The solar system from the sun out to the orbit of

M~.

In'''KI: Inlemc1i\'c Video. a popular form of mass media.
LagranbOf: I)oint: Stable gravitational points created by the inter3C­

tion of the Eanh and the moon. L4 is «J" :ahead of Luna's
orbil: L.S is 00" behind iL

Iightoserolld: The distance light can tr.I\·el in one second: 186,000
miles.. 300.000 kilometers, or 1/500 AU.

Main Belt: The ast.eroid belt between the orbits of Mars and
Jupiter. (Sometimes known llS simply '1he Belt:·)

n.erne: The cultural analog of a gene. An idea. behavior, story,
:KhmisemenL or OIher concepllhat propagateS from one per­
son to another.

mernetic: Penaining to MEMES.
mic:robot: An InsccI-sized or smaller ROBOT.

mind emulation: An INfO.\lORPIllhat is:l digilal copy of a human
mind: a f"ltAGME'\T, GHO!IT. or SHADOW.

nano: Pertaining to NANCJTEQL'\'OI..OOY. Also. NA.'.'Q..\t.AOID-'£S. _

nanobot: A cell-sized or smaller Jt08O'T. Most nanobcxs are engl-
neered life forms I'J.ther than mechanical robots.

mmofactured: Manufaccured using NA."OITOL"OI..lXiY.
nanornachinc: A NA.'Kl8OT or other cell-sized machine.
nanosocialism: A popular ideology ad\'OCaling the owner.>hip of

patents. copyrights. and other infonn:ltion by the public ralhtt
than individuals.

nanostasis: A form of suspended animation.
nallOS"mbionts: NA."lOBOTS lhat perform benefK:ial services (such

as cleaning aneries) within a living being. ,
naoole<:hnology: Technology penaining to molecular-scale Clf­

cuits. COlllputers. R08OTS. and engillCel\':d life forms.
nano\'inJ5: A self-replicating form of NA.WI"ECl-lNOLOOY designed

for biological engulCt.'Jing.
ncunn'irus: A NA.,«>VIRUS designed to affect the brain.
nootropics: Drugs designed to enhance intelligence.
ouler s}'slem: 1be solar syStem beyond the orbit of Man; OUt to the

Oort Cloud.
panlrop}': The reshaping of life forms 10 adapt !hem to Olher envi­

ronments.
pardhullllln: A lltANSGENIC human. .
phllnn: Phanllaceutical: often applied to TRANSGENIC plants or anI­

mals OENGINI:F.IUil) to manufacture drugs or other products
within their bodics.

posthUlllall: An entity that has evolved beyond its .hum~ity. .
PUIII)Ctcer: An INroMORI'llthliltakcs control of a bIologIcal entIty.
I1ld: A unit ofrJdintion.
robut: A CYBERSIlELL occupied by an AI.
sullicnt: Capable ofrea.wned thought. like n human.
supie..1 uplift: A nommpient animal upgraded with BIO~tODS or

OENEMOOS that make it SAI'1EN'f.
Sh:ldow: An imperfect. nondestructive MIND EMUUll0N.
slink: Sensory link implant.
slowhaulcr: A OCEP SPAC£ transpon designed for slow interplane-

tary journeys. Most slowhaulers are unmanned. .
spe<:ific impulse: A measure of the performance of rocket engmes:

the number of seconds an engine operates on one pound of
fuel while producing a thrust of one pound.

telctrooper: A soldier Ofl'.T.\ting a remote-eontrolled
CYBERSIIEU..

transgt'nic: ~Iaving genb from more than one species.
tr.anshuman: A tr.InSitional state bc1ween human and POSTHUMAN.
upliR: The process of modifying a nonsapient animal to enhance

ilS intelligence, communications abilities, or tool-using capa­
bilities. Also used llS a slang tcml for the resulting cntity.

upsJink: A brain Implant that tr.Inslates a pet'SOfl's analog sensory
experience mto digilal infonn:atioo.

,'ir1ual interf~: A wearable or implant computet designed to
house an "''fOMORptl and use AUCi.\IE.....TED REAUTY.

\-irtualit}·: Virtual reality.



v-tag: A labcllinked to the WEB and vicwablc through ,,00­

ME."'TED REALnY.
Web: The global dala network. descended from the 2Olh-eenlury

Internel and n.amed after the Worid Wide Web. Capitalized. it
rdm to Eanh's Web.

\o\-eblife: An L"~toRPH thaI spends lTI05l of ilS time on the WEB.
gc:nernlly residing in an immobile computer body.

SLflnG
See }(J'8O" (above) for definitions of technical tenus.
baOlllubot: A nanny robot or an infomorph programmed to look

after a child.
belt: The Main Belt.
blllckjllckcr: A privatccr. claim jumper. or space pirate op::raling

in lhe Main Belt. Trojans. or Kuiper Bell. Derived from an
incident in 2097 (see p. 16),

IkJllywood: Thc hean of the global cnlert:linment industry. in
India.

brainbog: Popular tenn for nanodrugs thaI affecl the user's
brain chcrni:>lty.

carbon riet! bowl: Derogalory reference 10 nanosoc:ialiSI
economies.

('yberswaml: A swarm of microbots.
Deep Beyond: All of space from the lISleroid belt OUlward

from the sun.
elf: A nativcofLS, or a poor immigrant 10 !he outc:r system. From

"'LS."
gunjing: A cop or securilY guard.
hir: Address used for individuals of unccnam, neuual, dual. or

polymorphic sexualily. including lr.Ulsgendered individuals.
genderless Als. and hermaphromorphs.

kuang·shi: A Cbinese zombie; slang for bioshclls.
liumang: Oullawed nanotechnology. Deri"oo from a Chinese word

feN' "biting inStt!." \\hich also carries lhe COflrlOlation of "OUI­
law,"

nmngliu: Manian slang for a migrant microgravity worker.
Derived from a Chinese word for "floatcr" (in the sense of
"itinerant"),

meat PUI)IJCt: Derogatory ternl for bioshclls. especially those u~'(\

lIS scx toys,
memeticlllly challenged: NO! with it.
mobot: Contrnction of mobile robot
mUlOSOC: A nanosocialist.
posl:tl: Cutling edge - especially in regard to biological modifica­

tion or genetic engineering. Dcri'"ed from "posthuman."
mbble: A nath'c of Luna.
shoumu: Slang Icon forenlCring nanostasis. Dreri'"ed from Chinese

phrnsc for "wood of good fonuoe and long life:' a euphemism
for coffin.

slink): A recording made of a slink cxperience.
Tennin: Japanese for "hcaxen people" or "angels." Used for indi­

viduals wilh calcium-hack species modirJcations in genernl.
and TDIfli" parahumans in particular.

Well, the: The inner solar s)'Slem from Man to !he sun.
xo.~: A mind emulation that is a copy of anomer mind emulation.

Also used as slang for any form of copy. Pronounced ''wlt:'
xoxing: Making mUltiple mind emulations of someone.
xo.~\o\-orkcrs:A tearn of identical mind cmulations working logeth­

cr.
yuhangyuan: Space navig:uor; Cbinesc Icnn for space pilot.

I zhollgdilm renkou: Chinese for "~peciar populalion:' a euphe·
mism for bioroids.

ftBBREUlflTlons
See Jorgon for definitions of technical te:tmS.
AI: AniflCiallnlClligence.
AKV: Autonomous Kill Vehicle: a robot space rJghter.
ASIT: AdjuSled Sapience Intelligence Test.
AU: Aslronomical Unil: 93.lXXl.lXXl miles or .500 light-seconds.
eDAM: 100 hit poinlS of damage. Thus. cDM'1 3d is actually

300<1.
cDR: 100 poinlSof DR. Thus. cDR 3 is aclually DR 300.
cf: Cubic feet.
cP.-: Radiation prorection factor (Pt-) cffective against c·rads.
CR: Control Rating (sec p. 8249).
c·md: Cosmic rays or other super,penctrnting radiation.
0: Deuterium.
OSOV: IA-cp Sp.1ce Operntions Vehicle.
.-..sA: European Space Agency.
ESV: Executivc Space Vehicle: a space yacht.
E.U.: European Union.

G: Grnvity: a unil of I Eanh gravity (c.g.. 0.5 G is half Eanh's
gravily).
Gn: Gigabyte: a measUI'C of data storage equal to I.(XX)
megabytes.
CEO: Geosynchronous Earth Orbit.

GMO: GeneticaJly Modified Organism (usually crops).
He-J: Hclium-3.

IIEO: High Earth OrbiL
"STV: Heavy Space Trano>port Vessel: a large space freightCf.
Isp: SpecifIC impulse.
kJ: KiJo;ouk.
ksf: I,<xx) square feet. Th\b, 3 ksf is 3,<XX) square foel (sf).
k\\': Ki~'3tL

U: The Eanh-Lunar Lagrange 4 point.
L5: The Earth-Lunar Lagrange 5 point.
LAI: Low-sapient Anificiallntclligencc:.
te: LegalilY Class (sec p. B249).
I..EO: Low Eanh <>roit.
M : Million dollars,
1lI1>S: Miles per second. I mps = 3,6(X) mph.
~IW: Megawau.
NAI: Nonsapient Aniliciallntelligence.
Nt~\: Near-Eanh Asteroid. An astcroid whose orbit occasionally

crosses Eanh's orbit or which approaches within 1.3 AU of
the sun,

OT\': Orbital Transfer Vehicle: a space bus or lrock.
,,)<': Protcclion Factor (against radiation).
PI..AL~-SF: Peoples' Liberation Anny Navy Space Force.
PRA: PacirJc Rim Alliance (led by Australia. Japan, and

Korea).
PSV: Passenger Space Vehicle; a liner.
RSV: Rcmote Sun"cy Vchkk:; a space probe.
SAl: Sapient ArtirJciallnte!ligence,
SCV: Space Control Vehicle: a doc:p space carrier.
SOY: Space Domil'l:lrlCt: Vehick: a deep space cruiser.
T~\\': Transatmosphcric Vehicle: an aerospace plane.
T8: Terabyte: a measure of data storage equal to I.<XX) GB.
TCAV: Tr.msaUllOSphcric Combal Air Vchick: an aerospace rJght-

cr.
TEN: Telepn::scncc Experience Network: a news nelwork
TSA: Tr.mspacirlC Socialist Alliance (led by Indonesia and Peru).
UCAV: Uninhabited Combat Air Vehicle: a cybershell aircraft.
USAF: United States Aerospace Force.
USV: Ulility Space Vehicle: a mullipurpose space lr.Ulspon.
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WUftT IS GURPS?
GURPS stands for "Generic Universal RolePlaying Sys­

tem:' lhc RPG from which these rules are condensed. Why is
it called that? Well ...

"Generic. ,- CURPS Slarts wilh simple rules. and builds
up to as much optional detail as you like.

"U"i\·ersal. ,- TIle rules system is designed to be adapt­
able to any genre or setting.

"RolePlaying." 1111S is not juSt a "hr.ck-and-slash"
game. TIle rules arc written to make true roleplaying possible

GURPS Rules
Steve Jacksoll

GURPS lite "bridged Rules
David Pulver alld Seall PUllch

Editing
Steve Jacksoll alld Seall PUllch

Design
Phil Reed

-and loencournge II. CURl'S is a game in ",hich you take on
the pcfSOna of anolher character - and pretend. for a little
while. to be that ch3r.JCler.

"System.. .. Over 150 different books have been published
for CURl'S, in eight different languages (so far). It is one of
me l\.'COgnized standards for roleplaying. worldwide.

About GURPS Lite
This is the boiled-down "essence" of CURl'S: all the

fundamental rules. but not thc options and cmbellishmcnts
thm oftcn confuse new playcrs. Oncc you're comfonablc with
thc.-.c niles, you can pick up thc GURPS /Jasie Set a.ndjump
right into the action.

Materials Needed for Play
To play. you will need~ roles. three six-sided dice.

penciis. and scratch paper.

BRSICS
GURPS uses six-sided dice. To figure combat damage,

the "dice+adds" system is also used. If a weapon does '"7d+ i"
d.:unagc, this means "roll seven dice and add I to the t()(al:'
Likewise, "3d-I" means "roll three dice and subtract i from
the t()(al:' If you sec just "6d:' that means "roll six dice," For
big numbers, dice can be multiplied: e.g.. "6d><2" means "roll
six dice and multiply by 2,"

GURPS Lite has only three basic "gamc mcchanics":
sllcces.\' rolls, reaclioll rolls, and (Ialll(lge rolls,

Glossary
Like any hobby. gaming has a jargon. To Ilelp you under­

stand the: concepts and teons used in GURJ'S and other roleplay.
ing gwnrs, wc'lI start with a fe..... definitions:
roleplaying game (RPG): A game. like this one. in which a

GW,1t! M{lSter guides several players through an a(il'entll~ in
which they play the parts of imaginary individuals. or clliJr­
uclers. in a fICtionalg~ world.

Game Master (GM): 1be referee. who creates the adI'enlure,
talks the: players through it. and judges the results.

char.lcler: Any being played by the GM or a player in a RPG.
nonplayer character (NPC): Any character played by the GM.

The GM may control many characters, major and minor,
phl)'er chllnlcler (I'C): Any character played by one of the play­

ers, Typically. each player controls one character,

statistics (slats): Numbers rating a character's abilities. used to
detennine what each one can and cannot do. See p. 210.

party: A group of Pes taking pan in an am'efl1l1f'e.
game \\orld: A background for play and setting for an adwnilln'

- for example. the: solar system in 2100.
ad\enlure: l1le basic '"UniC of play in a RPG. sometimes called

a $Ct'nario. A RPG is ne\eroverunlil the players want toeoo
it. but a single adventure has a beginning and an end. It may
last through several sessions of play, or be done in a single
e\'ening.

encounter: One "scene" of an adventure: a meeting between the
Pes and one or more NPes.

campaign: An ongoing series of adventures. usually with a con­
tinuing cast of Pes. and the same GM.

, . ' . 207



ConTESTS Of SKill
A Comesl ofSkill is a quick way to resolve a competition

between two chamcters without playing it out in detail. Bolh
characters makc their success rolls in the awroPr1atc skill.
Any appropriate modifiers are used.

There are two types of Contest:
A Qllick Contest is usually over in a second: c.g.. twO

people grabbing for the same weapon. Each ~har3ctcr. mak:s
his skill roll. If one succeeds and the other falls. the willner IS

obvious. If both succeed (or fail). the winner is the one who
succeeded by the most. or failed by the least. A tie means
nobody won.

REPEnTED ftTTEmPTs on
SUCCESS ROllS

Somelimes. you have only one chance 10 do something:
other times. you e;m try over and ovcr umil you succeed.
Occasionally. you will not know whether you sueceeded or
failed until it's too late to try again. Finally. there will be times
when you are injured by failure but can afford to fail a few
times. The GM can use common sense to distinguish among
these. according to the situation in which the charaeters find
themselves, but as a rule:

• If the first failure kills thcm (or desuoys!he objcct ofthc
attempt). tlmt's that.

• If a failure causes damage of some kind. assess the dam­
age and letlhem try again after a "reasonable" time p.~sscs.

• If a failure causes no d'1fnage. let thcm try agalll after a
reasonable time. at a -I penalty for each attcmpt after the first.

ftummnTIC SUCCESS
Some things are temlly lr'i\·ial, 0 roll is required .... hen

common sense says that both failure and critical success are
impossible. H()\lo'ever. if there is any chance of failure. a roll
is required. Finding your comer store requires no roll. Hitting
a target at point-blank range. e\'en for an experienced soldier.
does - a gun can misfire due to bad ammunition or bad lock.

The GM detennincs what happens when you roll a
critical success, This is always something good; the bet­

ter the roll. the better the "bonus" he gives you,
Acn"icilifililllre is an especially bad result on a skill roll,

You score a critical failure as follows:
• A roll of 18 is always a critical failure.
• A roll of 17 is an ordinary failure if your effccti\'e skill

is 16 or better. and a critical failure if your effecti\'e skill is
under 16.

• Any roll of 10 greater than your effective skill is a crit­
ical failure. That is. 16 on a skill of 6. 15 on a skill of 5. and
soon.

The GM determines what happens when you roll a criti­
cal failure. It·s always something bad; the worse the roll. the

worse the result.

CRITlcnl SUCCESS nno fnilURE
A critical success is an especially good resull on a skill

roll; a critical hit is a critical success scored on an attack (see
p. 232). You score a critical success as follows:

• A roll of 3 or 4 is always a critical success.
• A roll of 5 is a critical success if your effccti\'c skill is

15+,
• A roll of 6 is a critical success if your effective skill is

16<. /''''

W"En T"E Gm ROllS
ormally. the player rolls dice for his own character.

There are two exceptions:
I. A situation in which lhe cllilracler shouldn'l be able to

lell whether he has succeeded - especially when trying to get
infonnaLion. The OM rolls in secrel. If the roll succeeds. me
OM gives the playertnJe information. [(the roll fails.lhe OM
lies or gives no information.

2. A situation in which lhc playu shouldn't know what's
going on. This includes most Sense rolls (sec pp. 230-231).
Thc OM rolls in secret. and then Lells the player what his char­
octer has learned (if anything).

SUCCESS ROllS

mODIfiERS nno EffECTIUE
SKill

The GM may assign I/l()(/ifiers (bonuses or penalties) to
a roll. For instance. if you tried to stop a I'ery heavy door from
dosing. you might roll against Strength at a pcnall~ of -2 (or
ST-2. for shon) because it's so heavy. In that case. WIth ST 12.
you'd need to roll a [0 or less to SllCCeed. Likewise. for an
espt.'ciaJly easy task. you would get a bonus to your a~tempt.

You might roll "Diagnosis+3" to identify a common Illness.
[fyour skill were 12. a 15 or less would succeed.

Your efJectil.e skill for a given task is your IxlSic skilf
(your actua[ level in that skill) plus or minus any appropriate
modifiers. In the example above. your basic skill is 12 but
your effective skill is 15. You may not attempt to roll if your
effective skill is less than 3. unless attempting a defense roll
(see p. 233).

A "success roll" is a die roll made when yoo need 10
''lest'" one of your skills or abilities. Sometimes you roll:
sometimes the OM rolls for you. For instance. you mightiest.
or rolf against. your Strenglh CST) to Slop a heavy door from
closing.

Roll 3 dice and add them together for a success roll. If
your roll is I~ss llum or eqllll/ to the skill or ability you :u:e
testing, you succeeded. Otherwise. you failed. Forexample. If
you roll against Suenglh. and your ST is 12. a roll of 12 or
less succeeds.. Thus. the higher the stat you are rolling against.
the easier il is to succeed.



A Regular Comest may take some time; e.g.. a
legal battle. Each character tries his skill roll. If one suc·
ceeds and the other fails. the winner is obvious. If both suc,
ceed or both fail. the characters' relative positions are
unchanged. time passes. and they may try again. The time
each attempt takes will depend on the activity. and is deter,
mined by the GM. In a combat situation. each attempt takes
one second. In a library·research scenario, with the fate of the
world hanging on who finds a cenain obscure reference first.
each attempt could represent days.

If both characters have very high skill. the Contest could
go on indefinitely: therefore. shonen it as follows: if both
skills arc over 14. reduce the higher one to 14. and subtr3Ct
the same amount from the lower one.

Eventually. one characterwitJ make his roll and the other
one witl miss. The one who made his roll wins the Contest.

REliCTIOn ROllS

4 10 6: Bad, 1bc NPC cares nothing for the characters
and will act against them, if that serves his own interests.
7 to 9: Poor, The NPC is unimpressed. He may threatcn.

demand a huge bribe for his aid. or something similar.
1010 12: Neutral, The NPC has no feelings for the char·

netcrs. and ignores them if they do the same. Transactions ....>ill
go smoothly and routinely. as long as protocol is observed.

13 to 15: Good, The NPC likes the characters and will
be helpful within normal. e,cryday limits. Reasonable
requests will be granted.

16 10 18: Very Good. 1bc NPC thinks highly of the
charactcrs and will be quite helpful and friendly. freely offer­
ing aid and favor.lble tenns in most things.

19 or better: Excellent. The NPC is extremely
impressed by the charactcrs. and will act in their best intcrests
at alt times. within the limits of his own ability - perhaps cven
risking his life. wcalth. or reputation,

DllmllGE ROllS
A "I'Caction roll" is a roll made by the GM to detcnnine

how his NPCs react to the PCs. This roll is always optionaL•and the GM may predetennine reactions instead: however. it
can be fun to let the dice decide. If the GM decides a rolled
reaction is inappropriate. he should feci free to modify it.

To check reactions. the GM rolls 3 dice and consults the
Reaction Table (below). The higlx=r hi~ roll. the better the
NPCs will react. and the belter they will treat the PCs.

Reaction rolls are typically made in potential combat sit­
uations. during commercial trnnsactions. in response to
requests for aid or information. and to detcnnine the attitude
and loyalty of NPC hirelings.

A "damage roll" is a roll made to detennine how much
injury a successful attack or a mishap inniets, Many things
can affect the final damage innicted: armor protects the wear­
er. certain weapons do extra damage if they penetrate armor,
and some "critical hits" bypass the damage roll altogether. All
of these things are explained under Combat (see pp. 23 I-236),

cunRnCTERS

CHIIRIICTER POinTS

Creating a character is the first p..1rt of the game. The idea
of roleplaying is to take the pan of another person - a "char­
acter" you create. The way to create a character is to desigll
him, just as though he were a character in a story you were
writing, Start by deciding what type of person you want to be.
You can take inspiration from a fictional hero or heroine - or
create your new "scW' from the ground up, The GM may
require your character to fit a particular campaign concept
(e.g.. "you're all cops in 2100-era New York").

ClllIrlIcter Story: This is the pre-game history of a char­
acter, "riuen by the person who plays that character, This is a
great aid to roleplaying. It is optional, but recommended. You
might even want to write the story first. and Ihen work out
your charncter's SI3ts. If you write a character story. show it
to the GM, but 001 necessarily to the other players, After all.
your charncter probably has some secrets!

When you create a charJ.Cter. the GM gives you a certain
number of clUJracter poims to "spend" on your charncter's
abilities. Sec Character Poillls Cp. 110) for recommended

point totals. Thesc rules assume competent or heroic char-
acters; most ordinary people have only 25-75 points.

HEnCTIon mODIFIERS

Roll 3 dice and apply any reaction modifiers.
oor less: Disasl.roUs. 1bc NPC IlOtes the charnc:ters and

will act in their worst interest. NOlhing is out of the question:
assault. betrJ.yal. public ridicule. and ignoring a life-or-death
pIca are all possible.

I 10 3: Very Bad. The NPC dislikes the characters and
will act against them if it's convenient to do so: attacking,
offering grossly unfair tcms in a transaction. and so on. /' .....

HEnCTIon TnBlE

A reactiol/ bonus is a factor that makes the NPCs more
friendly; a rellclion pel/lillY is something that makes them less
friendly. Types of reaction modificrs include:

Personal modifiers. For appearance, social standing, etc.
SiuWliotlll1 modifiers. Offering someone a bad business

deal. or trying to convince a foe not to attock when you're
badly outnumbered, might give you a penalty. Offering a
good deal, or dealing with an old and trusted employee. could
give a bonus. This is up to the GM.

Approprill1e bellO\'ior by the PCs should always affect
reaction rolls. A good approach should be worth a +I modifi­
er or more; an inappropriate approach might give a -I or ·2.



elsewhere. Reaction·roll modifiers due to Appearance
apply only to peoplc who call see you.
Hideous Appearallce: Any son of disgusting looks you

specify: hunchback, severe skin disease, wall-eye ... prefer­
ably severnl at ollce. -4 on reaction rolls. -20 points.

Ugly AIJIH!lIrtlllce: As above. but not so bad - maybe
only stringy hair and snaggle teeth. -2 on reaction rolls. -10
poillls.

UIIlIttractil'e AIJpeamllce: You just look \'aguely unap­
pealing. -Ion reaction rolls.-5 poim5.

AI't'rage Appeaf'(lnct': 0 bonuses or penalties: you
blend easily into a crowd. No point cost or bonus.

Allrocril~ Appeaf'(lnct': You may not enter beaUly coo­
tests. but you're good·looking. +1 on reaction rolls. 5 points.

HmWsot/lt' (or &allliflll) ApfJt'aranCt': You could enter
beauty contests! +2 on reaction rolls made by the same sex:
+4 on reaction rolls made by the opposile sex. J5 points.

\?'J' Ham/some (or &allrifid) ApPMronCt': You lI';n
beauty contests. +2 on reaction rolls made by the same sex;
+6 (!) on reaction rolls by opposite sex. 25 poinrs.

Hal/dedl/ess No poil/t cost
Decide whether you arc right- or left-handed. These rules

assumc you are right-handed unless you decide otherwise or
buy Ambidexterity. If you try to do anything significant - fire
a pistol. forgc a lctter. etc. - with your "off' hand. you will be
aI a -4 penalty. This docs not apply to things you lIoml(llly do
with your off hand.

Height and Weight No point cost
Players arc free to select height and weight for their char­

acters. within reason. Somconc of ST 10 is usually about
5'10" and 150 lbs. Add I" of hcight and 5 Ibs. of weighl per
point of ST above 10 (add 10 Ibs. of weight per point of ST
above 14): subtract the same per point ofST below 10. These
values assumc a man. For a woman. subtract 2" from averagc
height and 10 Ibs. from average wcigh!. As much as 6" vari­
ation in heighl and 40 Ibs. variation in weight is believable,
but those of above-average Appearance should have a wcight
within 20% of "average" for their height.

Charisma 5 poil/ts/level
This is the natural abililY to impress and lead others. It

affects all reaction rolls made by sapient beings. 5 poinrs per
+1 reactioll boll/IS.

Ambidexterity 10 poil/ts
You can usc both hands wilh equal skill. ignoring thc -4

penalty for "offhand" use.

Overweight -5 poil/ts
You are unusually heavy. Determine weight normally for

ST. and then increase il by 30%. This extra weight counts as
encumbrance (p. 228) that you cannot gel rid of. (£fcept;on:
when swimming. ignore thi.\, extra weight and add +2 10
Swimming skill.) Being overweight carries a reaction penal­

ly of -I anlOOg hcalth<onscious societies and in areas
Yo here food is in shan supply.

nTTRIBUTES

Strength (ST). a measure of 'brn\\ll"
or physical muscle.

Dexterit~' (OX). a measure of agility
and coordination.

Intelligence (IQ). measuring brain­
power. alertness.. and adaptability.

Health (HT). a measure of energy
and vitality. HT also stands for "'hits" or
"hit poinls" - the amount of physical dam­
age a character can take. When you ha\e
taken "hits" equal to your Health score.
you soon fall unconscious. Funher injury
can kill.

For each attribute. a score of 10 rep­
resents human avernge: anything from 8 to
12 is in the range CQIlsidered "normal" for
humans. An attribulc of I is the lowest
score pcmlittcd. There is flO upper limit.
but for humans. above 16 is very unusual:
above 20 is superhuman!

Thc four attributes arc considered
equally valuable. The point cost for begin·
ning attributes is givcn in thc lablc to the
left. A score of lOin any attribll1e is free.
Scores below 10 have a ncgativc cost ­
thcy "givc you back" some points!

ImflGE fino LooK.S

Four numbers called "attributes" are used to define your
basic abilities:

The following sections describe things you can
spend your character points on. Helpful tmits (e.g.. great
strength. wealth. above-average appearance. and skills) cost
points in proportion to their value. Traits that limit your
options (e.g.. honesty. weakness. poverty. and fear of heights)
g;I'e you extra points that can be used to buy additional help­
ful traits.

This section addresses your charactcr's inlrillsic "social"
traits: appearance, manner, and bearing. Traits with positive
point values (e.g" above·avernge Appearance. Voice) are con­
sidered odl'Oniages (p. 215). Those with negative values (e.g..
below-average appearance, Odious Personal Habits) are treat­
ed as diS(UllYmrages (p. 217). and obey all the usual rules for
disadvantages. Still others (e.g" height and weigh!. handed­
ness) arefeawres that merely add "color."

Appearal/ce Variable
You are free to set the phYloical appearance of your char­

acter in any way you like. However. outsunding good (or
bad) looks are an advanlage (or disadvantage). Good looks
cost points: bad looks ghe you bonus points 10 spend /" ....

u\d Poinl Cost
1 -80
:2 -70
J -60
4 -SO
5 --10
6 -J{)
7 -20
8 -1.5
9 -10
'0 0
11 10
12 20
IJ J{)
14 4.5
15 60
16 80
17 100
18 12.5
+1 +25

nTTRI8UTES
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Skil/I/Y -5 poil/ts
You are notably underweight. Figure weight and

height nonnally. and then cut your weight by 113. You may
not take Handsome or Vcry Handsome appearance. and your
HT may not exceed 14. Clothes and body armor tailored for
average-sized people will not fit you. and you will be al -2 10
Disguise skill. or to Shadowing skill to follow someone in a
crowd (unless they're all Skinny!).

Odious Persol/al Habits
-5/-10/-15 poil/ts

You behave, some or all of tile time. in a fashion repug­
nam 10 Olhers. lbc worse your behavior. the more bonus
points you receive. Specify the behavior when the character is
frrst created. and work out the bonus with lhe GM. Body odor
might be wonh -5 points. spitlingon the floor would be worth
-10 points: -IS-point h.:lbilS are left to the imagination of those
depra\'ed enough to want them. For each -5 points your habit
is worth. subtract I from all re3Ction rolls made by someone
in a position to notice.

Voice 10 poil/ts
You ha\'c an atlr3Cth'c voice. You gCI +2 to Bard (or Pub­

lic Speaking) skiJI. and on these Influence Skills (p. 222):
Diplomacy. Savoir-Faire. and Sex Appeal. You also get +2 on
any reaction roll made by someone who can hear your voice.

SOCIRL STRnOInG
This section contains rules for defining your character's

place in sociely. As for /mtlge alld Looks. above. traits with
posilive point values arc advantages. while those wilh nega­
tive values arc dis.1dvantages.

Clericalillvestmellt
5 [Joillts/level of rallk

This is the social/political advantage of being invested as
a cleric of your religion. [IS level represents your innuence
within Ihat church. You have a number of powers and privi.
legc.<; thai a layman lacks. including a +I reaction bonus /Jer
It!l'el of milk from followers of your religion and those who
respect your faith. Most ordinary clerics have one level.

Dllty Variable
You belong 10 an intelligence agency. a military or police

force. an emergency-rescue team. or similar organization that
can order you 10 undenakc unplcasanl or h3.7.ardous activities
whe!her you hke it or 1lOI. 1llc GM rolls once at the beginning
of each 3ch'emurc to sec if !he character (or a group of char­
aclers.. if !hey all havc!he same Duly) will be "called to dUlY"
in that advcmufC. 1l1c poinl cost of a Duty depends on !he fre­
quency with \\, hich it is demanded (all rolls arc on three dice);

Almosl all !he lime (roll of 15 or less): ·15 poinrs.
Quite often (roll of 12 or less): ·10 poinrs.
Fairly often (roll of 9 or less): ·5 poinrs.
Occasionally (roll of6 or less): .] poinrs.

An ordinary job is nol a Duty. If a Duty does not
require you to risk your life. at least occasionally. reduce

its value by 5 points. which negalcs Duties less frequent than
"quile often:'

On me oIher hand. an Extremely HawrrJous DI/t)'. where
you are "on dUlY" all !he lime and risk death or serious injury.
is worth -20 points. This is Iypical of front-line fighters in war
zones.

An Im'OlunrllT)' Duty. enforced by threats 10 you or your
loved ones. or by mind coolrOl. is worth an eXira -5 points; it
can also be Extrerncly Hazardous.

Legal EI/forcemellt Powers
5/10/15 poillts

You are an officer of !he law. wilh all me 3CCOmpanying
powers and restrictions. 1llc rights and privileges of your
branch of law cnforcement dctemline !he cos!. A cop wilh
local jurisdiction. !he ability 10 arrest suspected criminals. the
power to perfonn searches with an appropriate warranl. and
possibly !he right 10 carry a concealed weapon. has 5-point
Legal Enforcemenl Power.>. A law enforcer with national or
international jurisdiction. or IlOl obligated to respecl the ch'1l
rights of OI.hers. or free 10 engage in coven investigations. or
able to kill with relativc impunity. has Io-point Legal
Enforcemenl Powers. Someone with three or more of the
above abilities has 15·point Legal Enforcement Powers.

Military Ral/k 5 poil/tsl/evel of Ral/k
You have rank in a mililary organization. Each level of

Rank gives aulhorily over those of lower Rank. Typically.
enlisted personnel are Rank O. NCOs (like sergeants) are
Rank 1-2. and officers arc Rank 3+. Generals or the equiva­
lent arc Rank 7 or 8 (the maximum level of Rank).

Military Rank gives a Status bonus. which need /lot be
paid for separately: sec SWills (p. 213) for more infomlation.

Military Rank almOSI always involves a significant Duty
(see above).

Reputatiol/ Variable
Some peoplc arc so well known that their reputalion

aClually becomes an advanlage or a disadvantage. The details
of your reputation arc up to you; you can be known for
achicvement. bravery. or whatcvcr you wam. If you have a
reputation. your name or your face will be cnough to trigger
a "reputation roll" to sec if the people you meet have heard of
you. Roll once for cach person or small group you meet. For
a large group. the GM may roll more than once if he likes.

There are three components to your reputation: Type of
RepUlatiQll. Peop/~ Affected. and Frequency ofRecognition.

T)'pe ofReplltation affccts the reaction modifier that you
get from people who recognize you. For every +I bonus 10 a
reaction roll (up to +4). the cost is 5 points. For every -1
penalty (down to ..n. the COSI is -5 points.

People Affect~d modifies me valuc of your reputation.
The larger !he "affCCled class" (people who might have heard
of you). the more your reputation is worth. as follows:

£\'~T)'QIle )'011 will meet in your campaign: use listed
value.



WEnUH

SWtus as a Reactioll Modifier: When a reaction
roll is made. the difference in Status between the charnc:­

tcrs im'olved can affect the reaction. Higlter Stnms /lst/af/y
gil'es )'01/ (J bonus. IIyoo ha\e Status 3. for instance, those of
Status I would react to )'00 at +2. Negat;\'e StalllS ILmol/y
gil'es (J (Knolt)'. Lf yoor SUtuS is negative, those of higher Su­
tus will react badly to you. T3kc the difference belween your
Status and the NPCs as 3 reaction penalty, but no worse than
-4. Lower Sta/llS may gire a (K,wlt)'. If you are dealing with
an NPC \\00 is basically friendly, your Status woo't matter
(as long as it's posilive). But if the NPC is neutrn1 or already
angl)'o lowcr Stalus makes it worse.

Wealth governs:
• How much moncy you start play with.
• How much money you e3m per game month (though

this depends on your specific job. too).
• How much timc you must spend carning your living.
All charnc:tcrs gCI the ·'standard" starting wealth unless

they paid CXtr3 charnc:ler points for high wealth (the Wealth
oovanlage) or look the disadvanugc of low wealth (the Pover­
ty disadvantage): "wealth levels" are explained below.

GURPS uses a S sign to indicate money. rcgardkss of
the specific currency. Standard starting wealth is 530.000. For
more on how wealth works. see U~/th (pp. 127.128) and
A\'(jilabl, \\~a!lll (p. 137).

Dellil Broke: You have no job. no source of income. no
money. and no property other than the clothes on your back.
-25IJOillts.

I'oor: You havc 1/5 the sL1ndard starting wealth. You
spend 25 hours per week at your job. Somc jobs are not aV3il­
able to you. and no job you find will pay you vel)' well. -J5
J}oims.

SlniSS/illS: Your h3vc Ifl the standard slarting wcalth.
You spend 20 hours per week at your job. Most jobs arc open
to you. but you don't earn much. ·10 lJOim!>·.

AI'erage: You h3ve standard starting wealth. You spend
20 hours per week al your job. and support an average
lifestyle. No point cost or bonus.

ComfonabJe: You havc twicc the slandard start.ing
wcalth. You spend 20 hours per week 3t your job. You work
for a living, but your lifeslyle is beller than avemge. 10points.

\\~o!lhy: You ha\'e 5 times the standard starting wealth.
Your job lakes only 10 hours per week.. You li\'e very well!
This level of wealth. and higher. may not be chosen without
the GM's pennission! 20 poinu.

ii',)" n~olthy: You have 20 limes the standard starting
wcalth. You spend only 5 hours a week looking after business.
30 points.

Filthy Rich: You have 100 times the standard starting
wcalth. You spend 5 hours a week on business. 50 poims.

VariableWellllh Levels

5 pail/Is/level of Slatl/s
StatuS is an indication of your C!lJ.f$ in society. Anyone

can dctennine your SUtus by looking at you, your dress. and
your bearing. If you h3ve VCl)' high Status. your face may be
easily rccogni7.cd - or perhaps your cntourage will gct the
message across.

Slatus is measured in "social Ic\c1s:' ranging from -4
(non~n) 10 7 (head of statc): the definition ofeach level is
givcn on the SllIlIIS T(Jb/~ (p. 128). The point COSI is 5 points
per level of SUIUS: e.g.. SUtus 5 costs 25 points. while Status
-3 is a dislldmt!loge worth -15 points.

High Statlls: You are a member of a privileged class.
Others in your culture (only) defer to yoo. Because of the
common relationship belween SUtus and Wealth (sec below),
a wcalth level of Wealthy or 3bovc lets you pay 5 fewer points
for high Status: yoo get onc Icvel of StatUS free. Likewise.
Military Rank gives 3 free +1 SUtuS per threefl/II Icvels of
Rank.

Low Sratl/s: You are a homeless individu31. a nonperson.
etc. Notc that this is not the same thing as a Social Stigma.

Social Stigma -5/-10/-15 pail/IS
You arc of 3n cthnicity. racc. or sex that your culture con­

siders inferior. TIle "stigma" must be obvious to anyone who
sees you: otherwise. it·s a Reputation. The point bonus
depend~ on the reaction penalty:

Second·class citi:.en (e.g.. a bioroid in m3ny societies):
-Ion all reaction rolls except from others of your own kind.
·5 points.

Vafllnble property (e.g., a cybershcll): This usually takes
the fonn of limited freedom or lack of intcllectual respect. -10
poi"'s,

Minority gn'.Hlp (e.g.. an cx()(k parahuman in a region
where they"re rare): -2 on all reaction rolls made by anyone
except yoor own kind, but +2 00 rolls made by your own
kind. -10 points.

Outsider. Olltlml~ or btlrbariall (e.g.. an obvious comb.11
cybcrshell ootside of an anny base or w:tr zone): You gct -3
on 311 reaction rolls. but +3 from your own kind when met
outside yoor home culture. -15 poims.

Anyone who lakes a Social Stigm3 must be bound by it
... roleplay the difficulties it C3USCS!

Lnrge closs of people (e.g.. teen·3ge girls): 112
v31ue (round down).

S,,,,,II class ofpeople (e.g.. genetic engineers): 113 value
(round down).

If the class of people affected is so small lhat. in the
GM's opinion. yoo would not meet even one in the 3vernge
adventure. your repuution docsn't count 3t all.

Freqllmcy of Recog1lition also modifies 3 reputation's
value. 1lle more oflen you arc recognized by members of the
"affected class:' the more imponant that reputation is (311
rolls arc on three dice):

All the time: no modifier.
Sometimes (roll of 10 or less): 112 v3lue. rounded down.
Occasionally (roll of7 or less): 113 value. rounded down.



Multimillionaire: If you have lhe Filthy Rich
advamage. you may buy additional levels of weallh.
Each increases your wealth by a factor of 10 (e.g.. the first
level would increase tOlal wealth to 1.000 times standard
starting wealth) and also grants a free level of Status. to a
maximum bonus of +2 o\'er the free level given for high
Wealth. 25 poiflls lJeT lel·el.

1be workweeks given above have been adjusted to agree
with U0rking Hours (p. 137); double !he length of all work
weeks in earlier eras.

fRIEnDs "no fOES
l\'lany characlers have NPCs who are especially well- or

ill-disposed toward !hem. Powerful friends you can call upon
in times of need are an adl'Ontage: weaker friends you must
defend are a disadmnlage, as are powerful enemies.

FreqJlenC)' ofAppeam'lce: When a charncter has friends
or enemies like this. the GM rolls dice once per ad\'emure 10

see if they will gel involved. 1be chance on three dice of a
powerful friend showing up or otherwise aiding you. or of a
weaker friend or an enemy somehoy, complicating your life.
is called his frequency ofappeamnce. This adjusts the NPC's
value as an advantage or disadvantage. after all other factors
have been considered. as follows:

Appears almOSI all !he time (roll of 15 or less): triple COSt.
Appears quite often (roll of 12 or less): double cost.
Appears fairly often (roll of 9 or less): listed cos!.
Appears rarely (roll of 6 or less); half cost (round up).

Depelldellts Variable
An NPC for whom you are responsible is a Depen,lem,

and is considered a disadvantage. This may be your child.
sidekick. spouse. or anyone else you feel an Obligation to look
after. If your Dependent is kidnapped during play. you must
go to the rescue as soon as you can. If your Dependent is in
trouble and you don't go to his aid immediately. the GM Catl
deny you bonus character points (see p. 228) for "acting out
of character." You never get any character points for a pl3Y
session in which your Dependent is killed or badly hun.

The Dependent is created just like any other character.
but instead of the 100 points used to create a PC. you use 50
points or less. A Dependent built with 0 or fewer points is
wonh -16 points. one who is built wilh I to 25 points is worth
-12 points. and one built with 26 to 50 points is wonh -6
points. A Dependent built wilh 50+ points is not worth any
bonus points.

1be more imponant the Dependent is to you. the more
points he is worth. For an employer. acquaintance. or olher
person to whom you may weigh risks in a rational fashion.
hall'e the values above. For a friend you must always protect.
unless somelhing even more imponant is on the line. use the
values above. For a loved one whose safely comes first. no
matter .... hat. dOl/ble the values abovc.

Finally. pick a frequency of appearance (see above) that
fits the "story" behind the Dependent.

No character may ever C:lJ1l points for more than
two Dependents at once.

Allies Variable
AJlies are loyal comrades. failhful sidekicks. or lifelong

friends. competent enough to accompany you on adventures.
An Ally is an advant.:lge. Allics are usually agreeable to the
suggestions of!heir PCs. but they are not puppets. A PC should
recch'e no chamcter points for any play session in which he
betrays. allacks. or unoccessarily endangers his Ally.

An Ally eharacler is created just as though he were a PC.
An Ally built on 51-75 points is worth no points. but mUSl be
protected like a Dependent. An Ally built on 76-100 points
COSts 5 poinlS. one buill on 101·150 points COSts 10 points.
and each additional 50 points the Ally has COSts the PC an
exira 5 points. However. an Ally built on over 50 points IT'IOI't

than his PC is actually a Patron (see below).
An Ally wilh special abilities - for instance. political

power OUt of proportion 10 his point value - may COSI an eXira

5 to 10 points. at the m.rs discretion.
As for a Dependent. pick a frequency of appearance that

fits the "Story" behind the Ally.
Nore lhal NPC Allies must all pay !he points 10 have their

PC as an Ally.

Patrolls Variable
Powerful NPC friends are known as Patrons. Like

Allies. Patrons are NPCs. created initially by the player but
controlled by the GM. A Patron lIlay be an advisor. pTOlcclor.
or a more-than-usually helpful employer. Unlike an Ally. a
Patron does not advcnture with a PC. Instead. the Patron
offers advicc. knowledge. equipment. innuence. etc.

A Patron's value depends on his (or its) power. A single
powerful individual (usually created with at least 50 points
more than the PC). or a group wilh asscts of at least 1.000
times standard starting wealth. is wooh 10 points. An extremc­
ly powerful individual (created with at least 100 points more
than the PC). or a reasonably powerful organization (assclS
equivalent to at least 10.000 timcs standard stalling wealth). is
wonh 15 points. A very powerful organization (assets of at
least a million times standard starting weallh) is wonh 25
points. A national government or giant Illulti-national organi­
Ullion (net wonh b..1Sieally incalculable) is wonh 30 points.

If a Patron supplics useful equipment. this adds 5 points
to !he cos!. If the equipment is wooh more than lhe Slandard
starting weallh of the campaign. it adds 10 points.

Finally. pick an appropriate frequency of appearance.

Enemies Variable
An NPC or organization lhat is working against you. or

just trying to kill you. is an Enem"): You are responsible for
detcnnining the nature of your Enemy when you first create
your char3cter. and must explain to the GM why this Enemy
is after you. 1bc GM always has !he right 10 veto your choice
of Enemy if it seems silly or too hard to fit into the campaign.
To be worth points as an Enemy. your nemesis must be per-

sonal. not: simply a common foe of everyone around you.



The point valuc of an Enemy is governed by his
(or its) strength: the more powcnul the Enemy. the more
points he (or it) is worth as a disadvantage. A single above­
avernge individual (created with about half as many points as
the PC) is worth -5 points. One vcry fonnidable individual
(cremed with about as many points as the PC). or a group of
3 to 5 "avcrage" 25-50 point people. is worth·1O points. A
medium-si7.ed group (6 to 20 people) is worth ·20 points, A
large group (20 to I.(XX) people). or a medium·sized group
that includes .some formidable or superhuman indi\·iduals. is
worth -30 points. An cntire gO\crnment or other utterly for­
midable group is worth -$() poin~.

Once you know the base point value of the Enemy. pick
an appropriate frequency of appearance.

Too many Enemies can disruj>( a game; therefore. no
charncter may take more than two Enemies, or more than -60
points of Enemies.

flOUnnTnGES
Adl'allfOgn are innatc abilities, In gcneraL a character

may only be given ad\'antages \'0 hen he is first created, After
that. the only way to gain them is through technology. such as
biomoo transplants (p. 161) or nanosymbionts (p. 165). Each
advantagc has a cost in character points. For some advan­
tages, this is fixed, Others are bought in levcls. at a certain
point cost for each levcl. A charactcr may have as many
advant:lgcs as he can afford.

bsolule Direcliou/3D Spatial Sel/se
5/10 pail/Is

Absollile Direction: You have an cxcellent sense of
direction. You always know which way is north. and you can
:llways re-tracc a p.1lh you have followed within the past
month. Gives +3 to Naviglllion skill. 5 points.

3D Splltilll Sense: You think well in three dimensions.
You el~oy aJithe benefits of Absolute Din."Ction. +2 to Ast.ro-­
gation and Free Full skills. and +1 to Piloting skilL 10,wims.

Absolule Timil/g 5 pail/Is
You have an accurate mental clock, You always know

what timc it is. down to the second. You can mcasure elapsed
time with equal accurncy. You can wake up at a predeter­
mined timc if you choose.

cceleraliol/ Toleral/ce 10 pail/Is
You can withstand high·G accelcrations; acid +5 to HT

when rolling to avoid their cffects.

Alerll/ess 5 pail/Is/level
A gencral bonus to lIny Sense roll (pp. 230-231). or

when the GM rolls against your IQ to see if you notice some­
thing. This is cumulativc with Acutc Scnses. E.1ch level gives
a +1 bonus.

Combal Reflexes 15 pail/Is
You ha\C cxtraOrdinary reactions and are rarely surprised.

You get a +1 to any Activc Defense in combat (see p. 233).
You nevcr "freeze up" in a surprise situation. and get +6 on
any IQ roll to wakc up or to recmer from surprise or a mental
"stun" (sec p. 236).

Commol/ Sel/se 10 pail/IS
Any time you start to do .something that the GM feels is

STUPID. he rolls against your IQ. Asuccessful roll means he
must wam you. "Hoon't you bellcr think about thalT This
advantage allows an impulsive player to take the part of a
thoughtful character.

Composed/VI/lazeable 5/15 pail/IS
Composed: You're very hard 10 panic: +2 on Will rolls to

resist fcar. except Phobias.. 5 points.
Unfazeablc: Nolhing surprio;es. frightens. or intimidates

you. You always succeed on Will rolls to resist fear. You can't
take Phobias. 15 points,

Deep Sleeper 5 pail/IS
You can quickly fall asleep in all but thc worst condi­

tions. and sleep through unthreatcning disturbances. You
always awaken feeling alen and restcd.

Disease·Res;stalltllmmun;ty to Disease
5110 pail/Is

Your body naturally resists disease organisms, This pro­
tects you against bactcrial. vim!. and fungal infections, but not
parasitcs (c.g.. tapewonllS).

Disellse·Resista11l: You get +8 to HT to avoid catching
any disease. 5 fJOillls.

III/lilli/lit)' 10 Di,feast!: You Ilel'er catch any infection or
dise3l>C. even if you arc forcibly injcctcd with it! You must
start with a HT of 12 or better to take Immunity to Disease.
but the advantage will remain if your HT is later reduced
below 12, IOpo;ms,

DOl/ble-Joil/led 5 pail/Is
Your body is unusually flexible. Gives +3 on any Climb­

ing or Escape roll. or on any Mcchanic roll (to reach into an
engine. etc,).

Eit/elic Memory 9/18 pail/IS
You remcmber e\erything you see or hear,
Ul'el I: You remember the general sense of every­

thing. If exact recall is important. the GM rolls vs. your IQ
(or 1Q+4. if a nonnal person could recall it on an IQ roll)~ I

_ ••_ 9 poillts. ~

cule Sel/se(s) 2 pail/Is/level
You have abo\·c-a..erage senses that gi\e you a + I bonus

per le\-el to IQ rolls made (by you. or by the GM on your
behalO to sense something. ACUll' Hearing gives a bonus to
hear .something. Acme TastelSmell gives a bonus to notice a
taste or smell. Actde \'i.!"ion gives a bonus to see some­
thing. Each is a separntc oovantagc.



ul'el 2: You have photographic recall; no need to
roll. 18/)()illts.

These costs and descriptions inchl(/e the limitation on
p.129.

Fit/Very Fit 5115 poil/ts
You are in peal: condition for somoone of your HT.
Fit: You lose fatigue points (sec pp. 237-238) tocxenion.

heat. ctc. at the norlllal rate. but reco\'cr them at twice the nor­
mal rate. Gives + I on all HT rolls. 5 points.

\i'I)' Fi1: You lose fatigue points at Iwlfthe normal rale.
and regain them allwice lhe normal rate. Gives +2 on all HT
rolls. /5 points.

G-Experiel/ce 10 poil/ts
You suffer only half OX penalty for gravity other than

your home gra\ity.

5 poil/ts/level
You are incredibly difficult 10 kill. Add + I per 1e\'e1 10

HT rolls to a\"oid death when you are wounded to -HT or
wcne (sec p. 236).

High Pail/ Threshold 10 poil/ts
You arc as susceptible to injury as anyone else. but you

don'IIel'/ it as much. If you are hun in combal. you are not
stunned and do not have a "shock" penalty (p. 236) on your
next lum. If you are tonured physically. you resist at +3.

Lal/guage Talel/t 2 poil/ts/level
You pick up languages quickly. Whenever you learn any

Language skill (see p. 224). add your level of Language Tal­
ent to your IQ.

Less Sleep 3 poil/ts/level
You can stay awake and alen longer than most people.

For you. a full night's sleep is 8 hours minus your level of this
advantagc. to a maximum of five levels (3 hours' sleep). A
half-night's sleep is half this. See Fmiglle (pp. 237-238).

Lightl/il/g Calcl/lator 5 poil/ts
You can do complcx math in your hc3d. instantly. as if

you had a calculator.

15 poil/ts
You were born lucky! Once per hourofpl3Y. you may re­

roll 3 single bad dic roll twice (this must be the last roll you
made) and take the best of the three rolls! If the GM is rolling
(e.g" to see if you notice something). you may tell him you
are using your Luck. and he mUSI roll three times and give
you the best result. Your Luck only applies on rolls for your
character to try to do somcthing. OR on outside events thai
affect you or your whole pany. OR when you are being
attacked (in which case you may mal:e the auacker roll three
times and t3ke the Imrst roll!). Luck cannot be shared.

Once you usc your Luck. you must wail an hour of
real time before using il again. Luck cannot be saved up.

You cannOt play for hours withoul using Luck and then
usc it several timcs in a row!

Mal/lial Dexterity 3 poil/ts/level
You get a +I bonus per Icvel to effective skill for non·

combat tasks requiring fine motor skills. such as intricate
mechanical repairs or surgery.

Mathematical Ability 10 poil/ts
You gel +3 on Mathematics and Computer skills (except

Computer Operalion), and +2 on Engineering skills.

Night Visiol/ 10 poil/ts
Your eyes adapt rapidly to darkness. You cannot see in

total darlmess - but if you ha\'e any Iighl at all. you can see
fairly wcll. Whenever the GM exacts a penalty because of
darkness. except for total darkness. this penalty does not
apply 10 you.

RapidlVery Rapid Healil/g 5115 poil/ts
You recover rapidly from all kinds of wounds. 10ese

3c!V3nt3gcs are only :wailable if your basic HT is 10 or above.
Rapitl Healing: Whenever you roll to reco\'er lost HT

Cp. 236). you get +5 to the roll. This docs not help you get
over stunning or simil3r incapacities. 5 poims.

\i'1)' Rapi,1 Hellling: As above. but when recovering lost
HT. a successful HT roll heals two hit points. not one. /5
poims.

Resistal/t to Poisol/ 5 poil/ts
Poisons and drugs affect you less. You get +3 on HT rolls

10 their effects.

Sel/sitive/Empathy 5115 poil/ts
You have a "k'Cling" for people. When you first meet

someone. or when you are reunitcd after an absence. you may
ask the GM to roll <lgainst your IQ. He will then tell you what
yOll "fcel" about that person (a failed roll means he may lie to
you). This talent is excellent for spotting imposters and deter·
mining thc true loyalties ofNPCs. You can also usc it to deter­
mine whcther somcone is lying ... not what the truth is. but
whether they are reing honcst with you.

Sensitil'e: The IQ roll is madc at -3. 5 points.
EJ"/Xllll)': The IQ roll is made against unmodified IQ.

poims.

Sil/gle-Mil/ded 5 poil/ts
When you put your mind to something. you concemrote!

You get a +3 bonus when working on lengthy tasks. but you
may ignore Olhcr imponant tasks while obsessed (make a
\Vill roll to avoid this). Roll at -5 to notice interruptions.

Strol/g Will 4 poillts/level
You ha\e much more ''willpower'' than the average per­

son. Your level of Strong \Vill is added to your IQ when you
make a Will roll (p. 231) for all)' reason.



DISADUAnTAGES
These are problems acquired before the character first

comes into play. As a rule. acharacter may only be given dis­
advantages when he is created.

Each disadvantage has a negatil'e cost in character points
- the worse lhe disadvantage. the higher this cost. Thus. dis­
advantages give you exIra Ch3facter points. which willlel you
improve your character in other ways. Besides. imperfcctions
make your character more interesting and realistic. and add to
the fun of roleplaying.

It is possible to "buy off' cenain disadvantages and gel
rid of them in play by spending points equal to IDe ,·aJue of
the disadvantage; sec p. 229.

"Good" Disodmmages: Within the fr:uncwort of the
game. several virtues. such as Honesty and Truthfulness. are
treated as "disadvantages" because they limit yoor freedom of
action.

Limiting DiMldwmwges: 1lle GM should be careful how
many disadvantages he allows players to take; too many dis­
advantages can tum your game into a circus. A suggcsled
limit: disadvantages (other than those in r:lciaVmodcl tem­
plates) should not totalmorc than -40 points. Ncg:ltive social
traits (b.1d Reputation; below-average Appearance. Status.
and wealth; etc.). Dependents. Enemies. and points gained by
reducing an attribute to less than 8 count against this limit.
However. if only a single severe disadvantage is taJ.:en. it may
have all)' cost.

Mental Problems: Many mental disadvantages let the
amicled character make IQ or Will rolls to avoid their bad
effects. In these cases. any roll of 14 or o,er stillfails.

·10/·25 poil/ls
You've losl your memory and can't remember your pasl

life. including your name. Pick a level:
Pllrlial: You design the character, but the GM may

reserve up to 30 points for use as he sees lit. You may have
enemies. friends. or skills of which you arc unaware! -10
poillts.

Towl: You only design those elements of your character
(other than Amnesia) that you can see in a mirror. the GM
designs the rest! The GM makes all your mental skill rolls in
secret. al a -2 penalty. -25 poin/So

Bad Temper ·10 poil/ls
In any stressful situation. you must make a Will roll. A

failed roll means you lose your lemper. and musl insult.
attack. or othelWise act againsl the cause of the stress.

·10 poil/lS
You want to see your foes lleotl. This only applies to

actual enemies. not 10 friends with whom you argue. etc. You
muSI make a Will roll to avoid a guard instead of attacking
him. accept a foe's surrender. etc. If you fail. you attempt to
kill your foe - even if il compromises other objeclives.

Bully -10 poil/ls
You like 10 push people around .... hcncver you can gel

away with it. This m3Y lake the form of physical auacks.
social harassmenl. elc. Make a Will roll 10 avoid gross bully­
ing when you know you shouldn'l- but to roleplay yourclw­
acler properly. you should bully anybody you can. Nobody
likcs a bully - others re:tCt 10 you at a -2.

Callous -6 poil/lS
You are nOI necessarily cruel, but you care little about the

pain of others. You ignore lost. crying children and push aside
bcgg~. You get ·2 on all rolls made for social interaction.
This includes Diplomocy. Fasl-Talk. Leadership. and Sex
Appeal skills.

Chummy ·5 poil/ls
You work well with others and seck oul company. When

you are alone. you are unhappy and distracled. and sufTer a
·1 penally 10 your mental skills. NPCs wilh this disadvantage
react 10 the PCs at +2.

Compulsive Behavior -510 -15 poil/lS
You have a habit (usually a vice) you feci compelled to

indulge on a daily b..1sis. e"en though it wastes lime or money,
or gets you in trouble. Examples include gambling. attr.lClion
to another person. vinual-reality games. arguing. excessive
curiosity. or even lighting. A Will roll is required to avoid the
compulsion in a specific inslaJlCe (or for a specific day) - bul
il is bad roleplaying 10 attempt 10 avoid the compulsion often!

The point valoe depends on whal the behavior is, how
much money it costs. and how much trouble il gets the PC
into. The GM is the linal judge.

Cowardice ·10 poil/Is
You are elttremely careful about your physical well­

being. Any time you are called on to risk physical danger. roll
againsl Will (at -5 if you risk death). If you fail. you refuse to
endanger yourself - unless threatened with grelJter danger!
Soldiers. police, etc. rcacllo a known coward at -2.

Fal/aticism ·15 poil/ls
You belie'·e so 5IfOt1gly in a country. organization. polit­

ical philosophy. or meme that you put il ahead of €"'I'erything
else. even life! If the object of your fanaticism demands obe­
dience to a certain code of behavior or loyalty to a leader, you
give this unquestioningly. Roleplay your fanaticism.

Greed -IS poil/ls
You lust for wealth. Any time riches are offered - as p..1Y­

ment for fair work. gains from adventure. spoils of crime. or
just bait - you must make a Will roll to avoid temptation. The
GM may modify this roll if the anlQunt of money involved is
small or large relative to your own wealth. Honest characters
(see p. 218) rollm +5 to resist a shady deal and +10 to resist
outright crime.



Miserlil/ess ·10 poil/ts
Like Greed (p. 217). except you are more concerned

with holding on to what you already have. You may be both
greedy and miserly! Make a Will roll when called on to spend
money. and hum for the best deal possible. Lf the expenditure
is large. the Will roll may be at -5 (or worse). Failure means
you refuse to spend the money - or. if it must be spent. hag.
gle and complain!

Overcol/fidel/ce ·10 poillts
Yoo think you are far more powerful. intelligent. and

competent than you really are. and yoo act that way. Any time
(in the OM's opinion) you show too much caution. roll
against IQ. A failed roll means you can't be cautious ... acl
as though you were able 10 handle the situation. An overcon·
fident chamcter geLS +2 on reaction rolls from the young or
naive. but·2 from experienced NPCs. This requires roleplay.
ing. You may be proud and boastful. or jusl quieLly deler­
mined.

Pacifism ·15 poil/ts
You are opposed to violence. 1bere are IWO different

forms:
Selj./nfense Dilly: You will only fight to defend yourself

or those in youreare. using minimum necessary force (no pre­
emptive strikes!). Do your best to discoumge others from vio­
lence. too. -15 points.

Canllol Kill: You may fight freely. but will never do any·
thing thai seems likely to kill another. This includes abandon­
ing a wounded foc to die. Do your best to keep your
companions from killing. too. If you kill (or feel responsible
for a death). you suffer a ncrvous breakdown. Roll 3 dice:
you're lotally morose and useless (roleplay it!) for that many
days. and during that time must make a Will roll to offer any
violence toward tJllyone. for {Illy reason. -15 poillts.

A "phobia" is a fear of a specific item or circumSlance.
Many fears nrc reasonable. but a phobia is an unreasonable.
unreasoning. morbid fear. The more common all object or
situation. the greater the point value of a fear of it.

Roll against Will when faced with the object of your
fear. If you suocccd. you will be at -2 IQ and -2 DX while
the cause of your fear is present. and you must roll again
every 10 minutes to see if the fear overcomes you. If you
fail. you will react oodly. running away. screaming. or
freezing. Roleplay it!

Some common phobias: blood (hemophobia: ·10
points): darkness (scotophobia: -15 points): dead bodies
(necrophobia: -/0 poims): enclosed spaces (claustropho-
bia: -/5 points): fire (pyrophobia: -5 poims): heights
(acrophobia: -/0 poims): lood noises (bronlOphobia: -10
poillls): open spaces (agoraphobia: -/0 poims): strange

and unknown things (xenophobia: -15 poims). See also

VariablePhobias

HOllesty -10 pOillls
Vou mllst obey the law. and do your best 10 get Olhers to

do so as well. You arccompulsivc about II. This will often limit
your options! Faced with unreasonable laws. roll against IQ to
see the "need" 10 break them. and against Will to avoid turn­
ing yoorsclf in afterward! You can lie if il does not iO\'oh'e
breaking !he law. Ole lhal AJs with Reprogrammable Duty
will not generally consider the reslrictions on lhem 10 be
·'unreasonable.'·

Illtolerallce ·5/·10 poillts
You dislike people who arc different from you. J'C3Ct.ing to

thcm at ·3. On a "good" or better reaction. you force yourself
to tolerate them. coldly but civilly. On a "neulfal" reaction. you
tolerate their presence. but are openly disdainful. On a worse
reaction. you will walk out. drive them off. attack them. etc.
Members of the disliked group will sense your intolerance and
reciprocate. reacting to you at -I to -5.

Point value depends on the group affected. Intolerance of
anyone not of your ethnic b3ekground is worth -10 JX'ints. as is
intolerance of anyone who docs not share your religion. Imol­
erance of one p..micular ethnic or religious group you routinely
encounter is worth -5 points. Intolerance of a group you will
rarely encounter is treated as a -1-JX'int quirk (scc p. 219). Sec
p. 133.

Jealol/sy -10 points
You have a bad reaction toward anyone who sccms

smarter. more atfT:lctive. or beucr-olT than you! You resist any
plan proposed by a ''rival:' and lillIe it if somCOflC else is ill the
limelight. If an NPC is Jealous. the GM will apply from -2 to­
4 to his reaction rolls toward the target(s) of his jealousy.

Impulsivelless -10 poillts
You rote talk and debate. You prefer action! When a100e.

you act first and think Imer. In a group. when your friends want
10 Slop and debate. put in your '\1"0 cents' worth quickly - if at
a11- and then act! If it is absolutely necessary 10 wail and pon­
der. you must make a Will 1'01110 do so.

-5 poillts
You find it very hard to come up with an original

thought. You gel -2 on all rolls made for tasks lhat require
invention or crcaLivilY (GM's decision).

Lazil/ess .]0 poillts
You are violenLly averse to physical labor. Your chances

of getting a raise or promotion in an)' job are hal\ed. Ifyou are
self-employed. your weekly income is hal\'ed. A\'oid work ­
especially hard work - at all costs. Roleplay it!

Law Empathy -15 pOil/ls
You ha\'e troUble understanding emotions. Yoo may 001

take Empathy or Sensitive. and have a -3 penalty 10 use skills
where understanding emotions would be important. especially
Acting. Carousing. Criminology. Fast-Talk. l...e3ders.hip.
Merchant. Politics. Psychology. and Sex Appe3I.



-5/-10/-20/-30 poillts
A Sccret is an aspect of your life that you must keep

hidden. The GM rolls three dice before every adventure. On
a 6 or less. your Secret appears. II is not automatically made
public: you will have the chance 10 keep the Secret from
being revealed. although lhis might mean caving in 10 black·
mail or extortion. stealing the incriminating evidence. silenc·
ing someone \\00 knows the Secret. CIC.

If you succeed. you gel to keep your Secret. TIle solution.
howe\ cr. is only temporary: the Secret will appear again and
::again until you finally buy il off.

If you fail. and your Secret is made public. replace the
Secret disadvantage with new diS3dv3mages wonh twice as
many points as the Secret ilSClf!l1lc diS3dv3mages acquired
must be appropriate 10 the Secret. and are determined with
the Gl\fs assistance. Secrets usually tum into Enemies. bad
Reputations. or Social Stigmas. or reduce your Status or
wcallh (going from Filthy Rich to Very Wealthy is effec­
tively a ·2().point disadvantage).

TIle point value of a Secret depends on lhe consequences
if revealed: serious embarrassment (-5 points), uller rejection
by society (.10 points). imprisonment or exile (-20 points). or
possible death (·30 points).

Sense ofDuty -5/-10/-15/-20 points
You sufTer from a self-imposed feeling of dUlY. If you

feel a sense of dUly toward someone. you'lI never betray him.
abandon him when he's in trouble. or let him suffer if you can
help. If you go against your sense of dUlY. the GM will penal­
ize you for bad roleplaying.

You define the group toward which your ch:lTJCter feels
a sense of duty, and the GM sets its point value. £mmpfes:
close friends llnd companions (-5 points); a nation or other
large group, such as "all humans" or "all Als" (-10 points);
everyone you know personally (.10 points); all s.1piellt beings
(-15 points): at1life. digital or organic (-20 points).

Stubbornness -5 poillts
You lllways wanl your own W:ly. Make yourself general­

ly hard to get along with - roleplay it! Your friends may h<lve
to make a lot ofFaSI-T.1lk rolls to get you to go along with rea­
sonable plans. Others react to you at -I.

Truthfuilless -5 points
You h.1te to tell a lie - or you're jusl bad at it. To keep

silent about an uncolllfonable truth (lying by omission). make
.1 Will roll. To tell a falsehood. roll at a -5 penalty! A failed roll
means you blun out the truth. or Siumble so much that your
lie is obvious.

Weak Will -8 points/level
You are easily persuaded. frightened. tempted. ctc. Each

le\'c1givcsyou a -Ito IQwhen you make a Will roll (p. 231).
This includes attemptS to resist distr:lCtion. seduction. torture.
etc. If your IQ is over 14. treat it as 1-1 beforP subtrac~.ng
Weak \Vill; c.g.. IQ 14+ and 3 le"e!s of Weak. Will would
result in a \Vill roll of II.

You cannot h.1ve both Strong \Vill and Weak Will.

Workaholic -5 points
You always work mleast 50% more hours than normal.

This often results in missed sleep (sec Fatigue. pp. 237-238).
As well. you cannot relax. and prioritize work over people.
This givcs .1 -I or -2 to reaction rolls in situations where it
would be apparclll (GM's discretion).

YOUtll -2 to -6 points
You are I to 3 years "legally underage:' at -2 points per

year. You sufTer a -2 reaction roll .... hen you try to deal with
others as an adult: lhey may like you, but lhey don't fully
R'Spect you. Laws may pre\ent you from signing contracts.
\·()(ing. using dnJgsI~alcohoL owning/oper:ning vehicles
or .....eapons. etc. "Buy olf' Youth when you reach "legal age"
(usually 18).

QUIRKS
A "quirk" is a minor personality trait - not necessarily a

disadvantage. just something unique about your character.
For ins13nce. Greed is a disadvantage. But if you insist on
being paid in U.s. dollars. e\'en in China. thaI's a quirli:.

You may Lake up to five "quirks" at -I point each. 1besc
do nOi count ag.1inst the ma:<imum numocr of disadvantage
points allowed in your camp:lign.

Aquirk mllSI be something that can be roleplayed. or th.1t
will influence others' reactions in a significant way. 'f you
lake the quirk "dislikes heights:' but blithely climb trees or
cliffs .... henever you need to. the GM .....ill penalize you forbad
roleplaying. Beliefs, g0.11s. strong likes and dislikes ... these
",ight be quirks; "Likes VR games" is not a quirk. but "Talks
constantly about VR games" can be.

A "skill" is iI panicular kind of knowledge. Karate.
genetic engineering, and the English I<lnguagc are all skills.

E.1ch of your skills is represented by a number called a
skill lel'ef; the higher the number. the greater the skill. When
you try to do something. you (or the GM) will roll 3 dice
against the appropriate skill. modified as the GM sees fit for
that particular situation. If the number you roll is less tJum or
equal to your (modified) score for that skill. you succeed! But
a roll of 17 or 18 is an automatic failure .

LEnRmnG SKILLS
To learn or improve a skill. you must spend character

points. Skills are eilher memaf or I)hysical. 1lle tablcs below
!'thow lhe point COSt to learn each skill.

TIle first column sho.....s lhe skill level you are trying to
auaill n'1l1t;"e 10 Ihe comrolling tlt1rilmte. This is usually OX
for physical skills and IQ for mental ones: exceptions~

noted in individual skill descriptions. [f your OX is 12.
then a hel of"OX-I" would be II. "OX" would be 12.
"OX+'" would be 13. and so on.



Thc remaining columns show the point COSIS to
learn skills of dilTerem difficllities - &lSy. AI<erage, Hard<
and \IeI)' H(lrtl - aI that level. Harder skills cost more charac­
ter poinlS to Icarn!

Physical Skills
}our Final Difficult}, of Skill
Skill ul<el Easy Arerage Hard
DX-3 1/2 point
DX-2 1/2 point I point
DX-I 1/2 point I point 2 points
DX I point 2 points 4 points
DX+I 2 points 4 poinlS 8 points
DX+2 4 points 8 points 16 points
DX+3 8 points 16 points 24 points
DX+4 16 points 24 points 32 points

Mel/tal Skills
}ollr Final Difficulty ofSkill
Skill uwd £My A.)<erage Hard 1~1)' Hard
1Q-4 If.! point
IQ-J 1/2 point I point
1Q-2 1/2 point I point 2 points
IQ-I 1/2 point I point 2 points 4 points
IQ 1 point 2 points 4 points 8 poinlS
IQ+I 2 points 4 poinlS 6 points 12 poims
1Q+2 4 points 6 points 8 poinll. 16 poinlS

Further increases follow the same progressions: 8 addi­
tional points per level for physical skills. 4 per level for Very
Hard mcntal skills. 2 per Icvel for other mental skills.

LImIT on BEGinninG SKillS
Thc mflximlil/l number of points a starting character can

spcnd on skills depends on his agc; sec Skills. p. 136< This
docsn't apply to skills gained in play (sec Chamcter lmprol'e­
menl. pp. 228-229). Pes built with CURl'S Lite should not be
over 70 (excluding timc spent frozen. etc.); for aged Pes. sec
GURPS /Jasie Sel.

SKill DEfnULTS
Most skills have a "dcfault Icvcr' at which you perform

the skill witholl/ tmini/Ig. Nobody can know every skill; a
default roll can savc your life. A skill has a defaullievel if it's
solllCthing anybody can do ... a little bit.

For instance. the "dcfault.. for Camoufl::age is IQ-t If
your IQ is II. and you must conceal yourself. you do it on a
roll of 7 or less. Why'! Because II minus 4 is 7. so 7 is your
"default" skill ::at Camouflage. You smear din on your face
and tie twigs to your hat: it may work!

Some skills (especially Very Hard ones) h:lve no default.

LIST Of SKillS
1ne entry for each skill gives the following information:
NlUn~. Its name; e.g.• "AmlOUry:'

T)"[Je. Its class (mental or physical) and difficulty
(Easy, Avcrage, Hard. or Vcry Hard). Sometimes abbre­

viated; e.g.. "MIA" for "McnlaVAvcrage:'
Defal/lt~.. The flllribute(s) to which the skill defaults if not

kno....'ll; e.g.. "OX-6". If there's more than one possible
default, usc the one that gives the highest level.

Descriptio". A briefdescription of wh:lt the skill is used
for and when (or how often) 10 roll. 1ne GM should pennit
routine tasks to be pcrfonned on a straight skill roll; more or
less difficult tasks, or adverse or favornble conditions. will
resull in modific~ to skill (GM's discretion).

Acrobatics (Physical/Hard) DX·6
lbe ability to pcrform acrobatic and gymnastic stunlS.

roll. take falls. etc. A scpar::ate skill roll is required for each
trick you attempt.

Actil/g (Mel/tal/Average) IQ·5
1be ability to counterfeit moods. emotions. and voices.

and to lie convincingly over a period of time. Roll 3 Quick
Contest \'crsus the IQ of each person you wish to fool.

Admil/istratiol/ (Mel/tal/Average) IQ·6
The skill of running 3 large organization. A skill roll lets

you deal with 3 bureaucracy quickly and efficiently.

AI/imal Hal/dlil/g (Mel/tal/Hard) IQ·6
The ability to train and work with all types of animals.

Daily rolls are required when training an animal.

Area KI/owledge (Mel/tal/Easy)
IQ·4 for area residel/ts ol/Iy

The skill of familiarity wilh the people, politics. and
geography of a given area. Roll for each piece of knowledge
required.

Armoury (Mel/tal/Average) IQ·5
The ability to build and repair weapons. Each class of

weapons - c.g.. anillery. sm::all anns. and vchicular weapons
- requires its own Anlloury skill.

Bard (Mel/tal/Average) IQ·5
The ability 10 speak cxtcmporaneously and to tell storics.

Also called Public SIJeakillg. Roll once per speech or story.

Bat/lesuit (Physical/Average)
DX·5 or IQ·5

The ability to wear a baulesuit (p. 160). If making DX
rolls or using OX4bascd skills in a oottlesuit. your elTective
OX or skill can't exceed Battlesuil skill.

Beam Weapol/s (Physical/Easy)
The abililY to fire beam-projecting small arms. Each type

of wcapon requires its own Beam Wcapons skill; see p. 136
and p. 156. Add I to skill for an IQ of 10-11. or2 for an IQ of

12+.



Brail/ Hackil/g (Mel/tal/Very Hard)
Will-6

The ability (a use specialized software 10 edit. lmerro­
gate. and modify captive digital m-inds. Roll once per attempt;
failure may damage lhe mind.

Brawlil/g (Physical/Easy) No default
The skill of unscientific unarmed combat. Roll against

Brawling to hit with a punch. or Brawling-2lD hit with a kick.
and add 1/10 your skill (round down) 10 damage. You may
parry baff!hnnded atlOCks al 2J3 skill.

Camoaflage (Mel/tal/Easy) lQ-4
The ability to use nalUral material or paints to disguise

yourself. your equipment. your position. etc. Roll once per
person. vehicle. or position hidden.

Carousil/g (Physical/Average) HT-4
The skill ofdrinking. panying. etc. A successful skill roll

gives you +2 reaction rolls in such circumstances; failure
gives a -2 instead. This skill is based on HT. 00( OX.

Climbil/g (Physical/Average)
DX-S or ST-S

The ability (0 climb mountains. ropes. the sides of build·
iogs. trees. ciC. Roll once to start a climb; long climbs may
require more rolls. See p. 229.

Computer Skills (Mel/taINaries)
Defaults vary

Skill in using computers. Roll once per imponant
programming. hacking. or data-recovery attempt. No roll is
needed for routine usc.

Artificial Imelligcllce (MIH): The ability to lTain or
design Als. No default.

Computer Hacking (MlVff).o The ability to break into
computer systems. TIlis is often impossible unless some clues
(partial passwords. "back doors." etc.) are known. No default.

Computer Operation (MI£): TIle ability to call up or
recover lost dma. use common operating systems. play
games. etc. Defaults to IQ-4.

Complller Progrmllmill8 (Miff): The ability to write and
debug computer programs. No default.

Cookil/g (Melltal/Easy) lQ-4
The ability to prepare a pleasing meal from basic ingre­

dients. Roll once per meal.

Crimil/ology (Mel/tal/Average) lQ-4
The study of crime and the criminal mind. Roll to find

and interpret clues. guess how criminals might behave. etc.

Demolitiol/ (Mel/tal/Average) lQ-S
Thc abilily 10 blow things up with explosives. A Demo­

lition roll is necessary 10 safely use cxplosi\·cs.

Diagllosis (Melltal/Hard) lQ-6
The ability to tell what is wrong with a sick or injured

person. or what k.illed a dead person. Roll once per diagnosis.

Disguise (Mel/tal/Average) lQ-S
The abilily to make yourself look like someone else. Roll

a Quick Contcst ofSk.ills (Disguise vs. IQ) for each person (or
group) that your disguise must fool.

Electrol/ics Operatiol/
(Melltal/Average) lQ-S

Thc ability 10 US~ electronic gear. No skill roll is required
for nannal. everyday usc of equipment only for complex or
emergency situa.tions. Each category of gear - communica­
tions. medical. security systems (includes electronic lock­
picking). sensors - requires its own Eiectronics Operation
skill.

Ellgilleerillg Skills (Melltal/Hard)
No default

The ability to design and build electronic appar.lluS
(Electronics skills) or complex machinery (Engineer skills).
Each class of electronic equipment (communications. sen·
sors. etc.) is a separate Electronics skill; each field of engi­
neering (civil. computcr.o. mining. etc.; see p. 136) is a
separnte Engineer skill. A successful roll will lei you identify
lhe purpose of a strange device. diagnose a glitch. perform a
rep3ir. or design a new system.

Escape (Physical/Hard)
The ability to gct free from ropes. handcuffs. and similar

bonds. The first allempt to escape takes one minute: each sub­
sequent attempt takes 10 minutes.

First Aill (Mental/Easy) lQ-S
The ability to patch up an injury in the field (see p. 236).

Roll once per injury.

Forel/sics (Mel/tal/Hard) No default
The general science of "Iabornlory" criminology. Roll to

analyze each piece of physical evidence.

Forgery (Mel/tallHard) lQ-6 or DX-8
The ability to produce fake passports. identily p3pers. or

similar documents. Roll once per forgery. See p. 136.

Free Fall (Physical/Average)
DX-S or HT-S

Thc ability to handle yourself in zero- or microgravity; I
see pp. 54-56.

Freight Hal/dlil/g (Mel//al/Average)
lQ-S

The abilily to load and unload cargo quickly and :Jffi­
ciently. A successful skill roll will reduce !he time

required for such tasks by 25%.



Gamblil/g (Mel/tal/Average) iQ-5
The skill of playing games of chance. A successful

Gambling roll can tell you if a game is rigged. identify a fel­
low gambler in a group of str:mgers. or "estim:lte lhe odds" in
a uicky situation.

Gel/etics (MentallVery Hard) No default
Skill in genetics theory or genetic engineering. Each

genetic science is a separnte skill: see p. 136. Roll once per

research or engineering task.

GUI/I/er (Physical/Average) DX-5
1bc ability 10 fire vehicular or tripod-mounted heavy

weapons. Each type of weapon requires its 0 .... '11 Gunner skill.
Options include beams (lasers and panicle beams). cannon
(autocanoon and l3nk guns), guided missile. machine gun
(heavy automatic weapons). and milgun (including ooilguns).
Add 1 to Gunner skill for an IQ of 10-1 I. or 2 for an IQ of
12+.

GUI/S (Physical/Easy) DX-4
The ability to shoot projcctile-ruing small anns. Each

type of wcapon requires its own Guns skill; sec p. 136 and
p. 156. Add I to Guns skill for an IQ of 10-11. or 2 for an IQ
of 12+.

Hal/d Weapol/ (PhysicallVaries)
Defaults vary

Each class of hand weapons requires a scpar.l\c physical
skill: roll against this skill when atl3Cking. Most hand
weapons may also I)(lrt)' (p. 233); this is done at 112 skill
unles.~ nOl:cd. Assume that PIE weapon skills default to DX-4
and PIA ones default 10 DX-5. Skills include:

Knife (PIE): Any kind of fighting knife or shon. unfixed
b3yoncl.

Shorl.nl'Otrl (I'/A): Any I-to 2-foot b3laneed. one-handed
weapon. such as a police b..1ton or a machete.

Two-HlI/llled Axe/Mace (PIA): Any long. unb..1Ianced,
two-handed weapon. such as a shovel. or a heavy rine or
machine gun gripped by Ihe barrel.

floldout (Mel/tal/Average) iQ-5
1ltc skill of concealing items on your person or on oth·

ers. or finding such hidden items. Roll once per item,

Humanities (Mel/tal/Hard) iQ-6
Each academic "humanitics" or "arts" subject (such as

History. Liter<tture, Philosophy, or lbcology) is a separate
MemallHard skill that defaults to 1Q-6. Roll versus skill to
recall references. perform critical :maIysis. ctc.

il/fluel/ce Skills (Mel/tallVaries)
Defaults vary

1bcre are se\era1 ways to influence others: each is a sep­
arate inflllenu skill. A successful roll will result in a "good"
reaction from an NPC. Failure results in a ''bad'' reaction

(except for Diplomacy. which is always safe), To actu­
ally coerce or manipulme an NPC. you must win a Quick

Conlcst of your skill versus his Will. Methods of influencing
others include:

Diplomacy (MIH): Negotiation and compromise.
Defaults to 1Q-6.

Fa.'i/·Talk (MIA): Lies and deception, Defaults to IQ-5.
I",imidat;()n (MIA): Threats and violence. Defaults to

ST-5.
Sa\'O;r-Fai~ (MIE): Manners and eliqueue, Mainly use·

ful in "high society" situations. Defaults to 1Q-4,
StI\'Oir·Fai~ (Military) (MIE): Military protocol and the

"old boy" network_ Only useful in military situations.
Defaults to IQ-4.

Sa Appeal (MIA: based Ofl HT. not IQ): Vamping and
seduction. usually of lhe opposile sex. Defaults to HT-3.

St~f!twise(MIA): Contacts and (usually) subtle intimida·
lion. Only useful in "street" and criminal situations. Defauhs
to 1Q-5.

il/telligel/ce AI/alysis (Mel/tal/Hard)
iQ-6

Interpreting intelligcnce reports and analyzing raw
reconnaissance d.1Ia. On successful roiL the GM might grant
you additional information aboul enemy actions. provided the

data was reliable.

il/terrogatiol/ (Mel/tal/Average)
11le ability 10 question a prisoner. To do so. you must win

a Contest of Skills: your Interrogation skill vs. the prisoner's
Will.

JI/do (Physical/Hard) No defal/lt
Fonnal training in lock.~ and throws. If you have empty

hands and no more than light encumbrance, you lIlay parry
attacks (cvcn wC:lpons) at 213 skill. On the tum aftcr a suc­
cessful pany. you lIlay attempt 10 throw your opponcnt. This
countS as an allack. and is rolled against Judo skill. !fyour foe
docs not dodge or pany, hc is thrown to the ground.

Karate (Physical/Hard) No defal/lt
The skill of trained punching and kicking. When you

punch or kick. usc Karatc skill rather than DX to detcrmine
the odds of hitting. and add 1/5 of your skill level (round
down) to damage. You may also parry attacks (even weapons)
at 213 skill. Your encumbrance must be light or less to usc
Karate,

Law (Mel/tallHard) IQ-6
Asuccessful Law roll lets you remember. deduce. or fig­

ure out the answer to a qoc"Stion aboul the law. An actual trial
is handled as a Contest of La\\ skills.

Leadership (Mel/tal/Average) ST-5
1he ability to coordinate a group in a stressful Situation]

Roll to inspire NPCs to follow you into or to endure danger
(e.g.• combat).



Mathematics (Mel/tal/Hard) IQ-6
Fonnal training in higher mathematics. A successful skill

roll will lei you answer the sons of nl3thcmatical questions
likely to matter on an adventure.

Mechal/ic (Mel/tal/Average) IQ-5
The ability to diagnose and fix ordinary mechanical

problems. Roll once per diagnosis or repair. Each category of
machine requires its own Mechanic skill: see p. 136.

Merchal/t (Mel/tal/Average) IQ-5
The ability to act as a "Ir3dcr," buying and selling mer­

chandise. A successful skill roll lets you judge the ,talue of
common goods. locale m3l'kcLS. CIC.

Meteorology (Mel/tal/Average) IQ-5
The study of the wcather and the ability to predict it.

given the appropriate instruments. Roll once per prediction.

MI/sicaill/strumel/t (Mel/tal/Hard)
No default

The ability 10 play 3 musical instrument Each instrument
is a separntc version of this skill. Roll once per performance.

Natural Sciel/ces (Mel/taINaries)
Defaults vary

Each specialty (e.g.. Astronomy. Botany. Chemistry.
Ecology. Geology. Physics. or Zoology) is a separ.lIc Mcn­
taVHard ski1lthat defaults to IQ·6. wim the exceptions of Bio­
chemistry and Nuclear Physics. which are MentalNery Hard
skills with no default. Roll versus skill to recall general
knowledge within the field, analyze data. pcrfonn lab work,
and so on.

Navigatiol/ (Mental/Hard) No defanlt
The ability to find position by the stars, ocean currents.

etc. Whether you arc on land, at sea, or in the air. a successful
roll will tell you where you are.

NBC Warfare (Mel/tal/Average) IQ-5
Expcnisc with the gear used in nuclear. biological. or

chemical (NBC) warfare or biohazard environments. If prop­
erequipmcm is available, roll against skilllO safely detect and
neutralize contaminants. See also p. 136.

Parachutillg (Physical/Easy)
DX·4 or IQ-6

1be ability to parachute jump. Failure means a drift off
course or dropped gear. Acritical failure is potentially fatal! A
second roll is required to dcxlge trees, avoid injury, etc. in a
rough landing zone.

Physicial/ (Mental/Hard) IQ-7
The general professional ability to aid the sick. pre­

scribe drugs and care, etc. This is the skill to use if the GM
requires a single roll to ICSt general medical competence or
knowledge.

Pickpocket (Physical/Hard)
1be ability to steal a small object (purse. knife. etc.) from

someone's person. Roll once per theft: if the target is a1en,
treat this as a Quick Contest vs. the target's IQ.

Politics (Mel/tal/Average) IQ-5
1be ability to run an election campaign, stay abreasc of

politics. and get along with politicians. A successful roll will
give you a +2 reaction from a politician, A campaign will
invohe Contests of Politics skills.

Prospecting (Mental/Average) IQ-5
The skill of finding valuable minerals by on-site exami­

nation or via instruments.

Research (Mel/tal/Average) IQ-5
General skill at library research. A successful Research

roll in an :appropriate plxe of research will let you find a use­
ful piece of data. if that information is to be foond.

Scrollllgillg (Mel/tal/Easy) IQ-4
1be :ability to find or salvage useful items. A successful

skill roll will locate thc item desired. if the GM rules that it is
there in the first place.

Shadowing (Mental/Average) IQ-6
The ability to follow another person through a crowd

without being noticed. Roll a Quick Contest of Skill every 10
minutes: your Shadowing vs. the subject's Vision roll. If you
lose, you lose the larget- or he spots you!

Social Sciel/ces (Mel/tal/Hard) IQ-6
E.'l.ch "social science" (e.g.. Anthropology. Archaeology,

Economics. Psychology, or Sociology) is a separate Men­
taVI-Iard skill that defaults to IQ-6. Roll versus skilllO recall
general knowledge within the field. identify traits that char­
acterize an individual. culture. or society (as applicable), and
soon.

Stealth (Physical/Average)
IQ-5 or DX-5

The ability 10 hide and to move silently. Roll a Quick
Contest of Skills between your Steallh and the Hearing roll of
anyone you're uying to hide from.

Surgery (Mel/talNery Hard) No default
The ability to perfonn operations (including

installing/removing implants). Roll once per operation: fail­
ure may inniet ld to 3d damage!



Survival (Meutal/Average) IQ-5
TIle abilily 10 "live ofT the land:" find food and water,

avoid ha:r..ards. build shelter. etc. A different Survival skill is
required for each terrain type. Roll once per day in a wilder~

ness situation.

Swimmiug (Physical/Easy)
ST-5 or DX-4

This skill is used both for swimming and for saving a
drowning victim. Roll once per swim. dive. or lifesaving
attempt.

Tactics (Melllal/Hard) IQ-6
lbe ability 10 plan small battles. with up 10 a rev.' dozen

combatants. A skill roll may give insighl into enemy plans
(GM's option).

Teachil/g (Mel/tal/Average) IQ-5
The ability to instruct others. The GM may require one

or more skill rolls 10 teach another chamcter a skill.

Throwil/g (Physical/Hard) No default
'The ability to lhrow whatever you can pick up. II helps

both accuracy (roll against Throwing skill to lhrow anything
you can lift) and distance (add 1/6 of Throwing skill to ST
when detennining distance). Roll once per throw.

Throwl/ Weapol/ (Physical/Easy) DX-4
The ability to throw anyone type of rhrowable weapon.

This skill is different for coch type of weapon: Grenade
Throwing. Knife Throwing. cle.

Trackillg (Mel/tal/Average) IQ-5
The ability to follow a man or an animal by its lracks.

Makc onc Tracking roll to pick up the lrail. and one further
roll per 5 minutcs of tnavcl.

Vacc Suit (Mel/tal/Average) lQ-6
Thc ability to don a Sp..1CCSUit quickly. work comfortably

in it. and swiftly patch any holes.

Vehicle Skills (Physical/Varies)
Defaults vary

Each class of vchiclc requires its own operation skill.
Roll once 10 get under way and again cach time a hazard is
encountered. or during a high-speed chase. Failure indicates
losl time. or an accident. Vehicle skills default 10 OX al -4
(Easy) or -5 (A\'erage); motor vchicles also default 10 IQ. al
similar penalties. Availablc types include Bicycling (PIE).
&ating (PIA) (for rowl:oo~ and saill:oolS). Drit'ing (PIA)
(separalC vcrsions for cars. tanks. trucks. etc.). Motorr:ycl~

(PIE). Piloting (PIA) (separate versions for light and heavy
propeller craft.jclS. helicopiers. vertical-Iakeoff air cars. glid­
ers. and spacecraft sec p. 131). and PolI'~rboa/ (PIA) (for
l11()(orbo.'lts and mini-subs).

Writil/g (Mel/tal/Average) IQ-5
The ability to write in a clear or entertaining manner.

Roll once per article. or daily for long works.

Xel/obiology (Mel/tal/Average)
No default

Kno\\ ledgc of cxtralcrreslrial biochemisuy; each spe­
cialty (sec p. 131) is a different skill. Roll to recall general
knowledge wimin the field. analyze dala.. do lab work. elc.

lnnGUnGES
Langl13.ges are trealed as skills. 1be I..onglloge Talent

advantage (p. 216) makes il easier to learn languages.

Lal/guage Skills (Mel/tal/Varies)
No default

Each language is a separate menlal skilL Your native lan­
guage skill smItS OUt equal to your IQ. and costs only I point
per le\'cllo improve. Other langl13.ges are improved like any
olher skill. Difficully of langl13.ges varies:

EllS)': Pidgins and lhc Iikc.
Al'~rage: Mosl languages - French. German. Mandarin

Chinese, etc.
Hard: A rare few languages. such as Basque or Navajo.
Any con\'ersation depending on a language not native to

all pmtics requires a roll against skill to undersland or be
underslood.

RnClnl TEmPlnTES
The character-crcation rules described up to this point

apply to ordinary "baseline" humans; however. many char­
acters in a TrailS/iliff/an Space game will be morc than
human. To crealC such a charactcr, selcct a mciallemplllle
(or /11'0 tcmplatcs. if an infolllorph) from those delailed on
pp.114-126.

A racialtcmplate is a package of attribute modifiers (sec
below), advantages, disadvantages, and features (O-point
traits). E.1ch template has a racial point cost listed. which is
mc sum of thc individual point coslS for the trailS listed as
making up thc template. (1l1CSC individual COSIS are listed in
the lemplatc, in brackets - [ 1- for reference.) For example.
!he Alpha Upgrade on p. 115 has a racial point cost of 35
points.

If you choose a racial templale (or IWO Icmplates. if yoo
are an infomorph), yoolreat lhc templaLC's point COSI as if il
were an advantage (if positive) or disadvantage (if negative).
If it's a disadvantage, it doesn'l COUnt againsl the disadvan­
tage limil for yoor campaign.

When you lake a racial (ormodcl) templale. all the aurib­
ute modifim, advantages, and disadvanlages in the templaLC
apply aUlomalically to your characler. Don't lake any advan­
tages or dis3ch'anlages mat duplicalc them!

Altrihw~ Modifiers: Most racial templates have one
or more attribllle modifiers; e.g., DX +2 or IQ -I. After



you buy your character's auributes (p. 210). yoo apply
the attribute modifiers in your templatc(s). This may raise
or lower yoor attributes. but you don't pay any points (or get
any points back) for this. since the cost was already included
in the cost of the tcmplate, Forcxample. ifyoo buy OX 13 for
30 points and yoor templatc givcs OX +2, you would havc
OX 15 at no additional cost.

Racial Admmages atld Disod"atlwges: Thcse can
include normal advantagcs and disadvantages (pp. 210-219).
as wcll as special "racial and super" advantages and disad·
vantages that arc not found in ordinary humans (see below).
1llcy also ioclude the occasional racial skill bonus (e.g..
"Free Fall +3") that givcs a bonus to 3 specific skill if 3tlcast
In point is paid to learn that skill.

RnClnL nno SUPER
nOUnnTnGES

Brief descriptions arc ghen here; for more detail. see
GURPS Compendillm I. Point COSt is noted for reference.

Amphibious: You arc at home in the water. and can s"'~m

at full Movc without Swinuning skill. 10 poillls.
Col/all: You subtract 5 yards from any fall. A OX roll

hnll'es all damage takcn from a fall. 10 poillls.
ClwmeleO/I: You blcnd into your surroundings: +2JIevel

to Stealth if still. half that if moving, 7 poimsRel'e/.
Claws: You havc claws th.:u givc +2 damagc with a

puoch or kick. 15 poillls.
Clinging: You can climb walls and ceilings like an

insect. 25 poim.f.
Dallulge Re:iisu/tIce: You havc onc or more points of

DR. 3 poimsAel·f!1.
Discriminatory Smell: You hnve a bloodhound's olfacto­

ry abilitics, nnd +4 to smcll Sense rolls. /5 poims.
Doe.~n ~ BI'emIJe: You cannot drown or be poisoned by

inhaled gas, 20 poillts.
Drug F(lctof)': Your body manufactures drugs. YOll call

dispense up to (HTI2) doses daily by bite or claws. 20 poillts
(firsl (1I1Ig) + 10 poillfs/ex/ra tll'llg.

Early Mafllralioll: Each lcvel halvcs the age at which
you reach maturity (normally 18),5 poilllslfel'el.

ElllrtlllUti MOl'e: Each level increases Move by your
original Move score in one means of locomotion. if moving
in a relalively straight line and not dodging. 10 poimslfe\'el.

E"lumcet/ TllI/e Se"se: You process information inhu·
manly fast. You get Combat Reflexes, and automatically have
initialive in combat (if an opponent has this advantage also.
break tics by highest Basic Speed), The GM will give you
extra time to think about an action, rather than requiring rapid
decisions. 45 poims.

&tended Ufespan: Each level halves the rate al which
you age. 5 pointsllel'e/.

£.ura AntIS: You have mulliple arms. or "feel manipula­
tors" that can double as arnlS. You can still only make one
attack per tum. 10 poims/ann.

Extra Fatigll~: Increase your ST by +IlJevcl for the pur­
pose of taking fatigue (only). 3 poims/lerel.

£f/l'O Flexibility: YOll have tentacles or similar limbs
with a larger movement arc than human anns. /0 fJO;'IIS.
£rtra Hit Poillts: Increase your HT by +llIevcl for the

purpose of detcmlining how many hits you can sustain (only).
5 poimsAe\'f!f,

Eftra ugs: You have extra legs; you can lose some and
still walk. Cost l'llnes.

Efti'll Ufe: You can return from the dead ... once. 25
poims.

Fa: Sens~: You can sense moving objects via air motion
at shor1 rangc (c.g., in the same room), 10 points.

Filter Lungs: You can safcly breath airborne toxins or
COt\tanlinants. 5 poims.

Flexibility: Similar to Double·Jointed (p. 215). bul more
extreme: +5 to Climbing. Escape, or Mechanic. 15 points.

Fligltt: You can fly al twice your Move. .m points.
Fur: You stay wann and ha\'e DR I. 4 points.
HentllJp"romorph: You can voluntarily change

(takes six hours). 2 points.
Hyper-Reflexes: You can "activatc" Combat Reflexes

and a + I Speed bonus (if you already ha\'e Combat Reflexes.,
double its benefits) al a cost of I fatigue pointltum. 15 poims­

Hyper·Strength: You can "3Ctivatc" a +50% ST increase
at a COSt of I fatigue pointlturn. 30 poillls.

Mummity to Poisoll: Drugs and poisons do not affect
you. 15 poims.

illcreased Speed: Gives +llIcvcl to Basic Speed and
Movc. 25 poims/lel'el.

Infrtll'isiml: You can sec in the dark using thennaI imago
ing. The shapes of people and objects stand out against cool·
er or warmer backgrounds. Gives +2 to see (or +3 to track)
living beings, 15 poinl,s.

II/jIll')' Tofer(Jllce: You lack n specific bmin (No Brain).
ordon't bleed (No Blood). or can't be strangled (No Neck), 5
points eaclr.

Micmscopic Visioll: Your eyes magnify tiny, close-up
details. E..'lch lcvel doubles mngnification, 4 fJoillts//ewd.

Mm'e Tll/vlIglr Jee: YOll mclt or burrow through ice at
your full Movc, 10 poillts.

o.,ygell Storage: You call store nn hour'S worth of oxy·
gen in your body. 14 pOilllS,

Pas.~i\'e Defense: Your body gives I PO per level (up to
PO 6). if you don't wear armor. 25 poimsAel'el.

Penetrating Vision: You can see through 6'" of solid mat­
ter/level. 10 poimsAel·e1.

Peifect Balance: You can movc likc a squirrel and run
along branches, high wires_ elc. with case. Gives + I 10 Acro­
batics, Climbing. and Piloting skills. 15 poims.

Polari:etl Eye: Flashes or bright light don't blind you. 5
poims.

Radar Sense: You have buill·in radar that lets you see
objects all around you. ignoring penaltics for darkness.
smoke. etc. 50 points + I poimlyard of range_

Radio Speech: You can communicale by radio (see
p, 130). 25 points.

Stmiti~d Metabolism: You never have body odor. acne.
or bad breath. Givcs +I to reaclion rolls, where appropriate.

5 points.



SeC1l!1 COlllmullicmiotl: You havc an undctectable.
unjammablc mcans of communicalion. 20 poillts.

Se/lsitil'e TOllc": Your fingers call recognize faces. read
newsprint, ctc. 10 poin/.f.

S"O'1) CIOll'.f: Your kicks or punches do cUlling damage.
25 fJoinl.f.

Sfaorp Teetfa: You can bite for lhrusllcuuing damage in
close combat. 5 poims.

Silence: You add +2IIcvel 10 Stcahh if still. +llIevel if
moving. 5 poinrs/lewd.

Sonar \1sion: You "see" by emiuing sound waves. with
a rangc of 100 yards in air or 1/2 mile in waleI'. 25 poinls(O if
insUM of I·ision).

SfNCiol Rtlppon: You can sense "'hal a specific individ­
ual is feeling. or if he's in pain. 10 poimslindil'idllal.

SfNCtnUII \irian: Yoo can deUXI radio. radar. and OIher
electromagnelic emissions. Includes Infrared Vision. abo\·e.
40 poill1s.

SlIper Fligfal: Each lc"el doubles flying speed. Requires
Right. 20 poilll.f/lew/.

Telescopic Vision: You can see as if using binoculars.
Each lc\cl doubles magnification. 6 poilllsllel'eI.

Tllnnel: You can move lhrough eanh or rock at the lisl­
ed speed in yards per second. 40 poinrs + 10 poims/yardpu
seCOIld.

Unaging: You don't agc. 15 poillts.
lnClIIUII Sllppon: You can survive in space. underwaler.

or without oxygen as if wearing a vacc suit wilh an unlimited
air supply. 40 poim.f.

\'islloli:/uiOlI. By visualizing success at a noncombat
task. you can improve your odds. Concentratc for one minute,
describe: the task, ;Uld makc a Will roll. You gct +1 to thc actu­
alla~k per two points by which you beal your Will. 10 points.

RnClftl nno SUPER
DISnOUnnTnGES

Depemlenq (Mw'lltel/{l/1ce): You need pcriodic tunc-ups
or refueling. or you' II stop working. CO.f! \'{Irie.f.

EXIra Steel)." You nced more hours of sleep each night.
-3 poiIllS/hollr.

IlIcOIlI'eniem Si:e: You arc substantially larger (over S'
tall) or smaller (under 2') than a human. -/0 (larger) or -15
(smaller) poillls.

OTHER nOUnnTnGES,
DISnOUnnTnGES, nno SKillS

Some advantages. disach·antages. and skills referenced in
Transhllman Spau don't appear in GURPS Lite. 1bese are
detailed in GURPS Basic Set and Compendium I. When using
GURPS Lite, the GM may adjudicale their effects. or substitute
others of similar COSI from those included here.

IIII'enebrtlle: You can squeeze into small sJXIces. but
your lifting/dragging ST is 25% of nonnal. -20 poillls.
No MallifJllltllors: You have no anns. -50 poill1s.
Dlle Fine Manipulator: You havc only one functional

arm. and you can'l do lhings lhat need IWO hands. In OOrdcr­
line cases. the GM applies a -4 penally. -15 poims.

Parasite: You are dependent on a !losIIO live. and dic if
he dies. COS! mnes.

Reduced Hil Points: Reduce your HT by -I/level for the
purpose of detennining how many hits you can sustain (only).
-5 pointslIel·el.

Reprogram"wble 0111)': You can be programmed 10 obey
a panicular masler. -25 points.

Sessile: You cannot move under your own p:>wer! -50
poims.

SIOI'e Menta/il)': You show no self-initiative al all. Role,
play il! -40 poims.

Sterilr: You cannot reproduce. -3 points.
Unlletlling: You canOOl heal withoul physical repairs.-20

poims.

EnHnnCEmEnTS nno
llmlTnTlOnS

E/l/uJllcemems increase a gi\'cn advantage or disadvan­
tage's effect. and also increase point cost by a listed percent­
age; thc reverse is true of limiwtiolls. Most are
self-explanatory: others are covered in Chapler4.

EQUIpmEnT
Now you need to dccide what equipment you have. See

Ch3plcr 5 for aV;lil3ble gear. Weapons and armor are a special
case, howcver. sincc their use involves more intricatc game
mechanics. TIlis section will give you enough infonnation to
let you choose your combat gear intelligcntly.

A Note OIl Buying Tlrillg.f: You start with money equal to
lhe st:mdllrd starting wealth. modified by your wealth level
(see pp. 213-214). Sublr.lct the price of ellch item you buy
from your starting wcalth to delcnnine how much money you
havc left. In some cases - e.g.. a military or spy campaign ­
equipment will be i.fslled. This means it does nol have 10 be
paid for out of your pockct: however. it does nOi really belong
to you. and can always be taken away.

nRmOR
Annor protects you in IWO ways (in both cases. higher

numbers are beller):
Passil'e Defense (PO): Adds 10 your defense roll while

you "car the annor. and represents the facllhat some attacks
are deflecled by the annor's shape. PO ranges from I to 6.

DlmUlge Resisumce (DR): 1llc number of hits subtracted
from an attack lhat strikes you. FQr instance. if you are hit

while wearing DR 15 annor. and the atlad.:er rolls 19
p:>ims of dartklge. only 4 hits affecl you_
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"nno WEnpon TnBlE
Weapons arc listed in groups. accOflling to lhe skill required to

usc them. Weapons lhat can be used in two ways (for instance, a
saber can either cut or impale) have IWO lines - one for each type
of attack.

Typt! is the type of damage the weapon does (see below).
Damnge is the die roll (p. 207) for the damage done to the

target.

Reach indicates the distance in yards at which lhe weapon can
be used; C indicates a close-combal weapon. Reach is not used in
GURPS Lile, but GMs may find it useful when judging what can
and ("anoot be hit wilh a hand weapon.

Min Sf is "minimum strenglh:' If you are weaker than lhis.
your skill is;u -I for every point of difference.

nmpon T)'fH Damage Reach Cos, neight MinST Special NOles
K'ilfE (DX-4)

Bayonet or Combm Knife 'of sw-2 C.I $40 lib. Maximum damage Id+2.
imp 'he C Maximum damage Id+2.

SIIORTSWORO (DX-5)

Balon cr 'w I $10 lib. 7
cr "" I

Mochet:e ru' 5\\'+1 I S75 JI"'- 10 A tool: -I to hit as a .....eapon.
n,o-HA1\l)[O AXFAI.\CE (DX-5)t Reqllirrs 1",0 hnnJs.
Sh<»'e1 cr s.....+2 1.2· )I) 61bs. 13 Ilum to ready. Tool: -110 hil as a weapon.

ru' sw+2 2' Ilum 10 ready. -3 10 hit wilh sharp edge.
Swung RiOe, Pipe, cle. cr sw+2 12 I lum 10 ready. A riOe used as 11 club.

• MuS! be I'ttu/ied for one tum 10 change from long 10 ~hon grip or vicc \·crsa.
t Beoomc:s unready if used 10 parry.

Bnslc DnmnGE
Swinging

o
Id·5

"4
ld-3
Id·2
Id·1
Id

1<1+1
1d+2
2d-1
2d

2d+1
2d+2
3d-I
3d

3d+!
3<1+2
5<1+2
7d-1
Rd-I

Thrusting
o

Id-5

"4
Id-J
Id·J
Id·2
Id-2
Id·1
Id-I
Id
Id

Id+1
Id+1
Id+2
Id+2
2d-J
2d-1
3d

4<1+1
5<1+2

Sf

4", "",
•
7
8

•
10
II
12
IJ

""I.
17
18

"20
)I)

40
50

Clltting attacks strike wilh a sharp edge. Damage lha!
penctrates DR is i"efl'as~d by 50%. rounded down.

Cms/ling anacks strike with a blunt sulface. They score
no bonus damage. Bulfets are
treated as crushing attacks
(but sec p. 157).

Ccnain hand weapons
can be used in different
ways. For instance. some
kni\cs can be swung for a
cutting allack or lhrust for
an impaling anack. Before
you strike with such a
weapon. you must specify
how you are attacking.

Miniml/Ill Dll1lw8~: If
the basic damage rolled for
a cutting or impaling
attack. or a bullet. is 0 or
less. treat it as I hit. Thus.
if you strike with a knife
for "ld-4" damage. and
roll a 2. you still do I hit of
damage (although annor
may reduce this 10 0).
Howc\er. crushing atlocks
other lhan bullets elln do
zero dmnage.

Maximl/m Dlimllge:
Some weapons. especially
impaling weapons. can only

do so much damage on anyone blow, no mailer how
strong the user is.

Damage Types alld Damage BOlIllS
Anacks do three basic types of damage: impll/illg. clIl­

tillg, and emshillg.
!I11/Jll/ing allac:ks include stabbing weapons and laser

beams. Damage that gets through DR is dOl/bled.

PD. DR. weight in Ibs.. and cost in S arc ghen for each
piece of amlor lisled on pp. 159-161. GURPS Lile does not
include a system for assessing damage to specific body parts.
blll use common sense: e.g.. a helmet would help against a
falling bri("k, while a vest would not.

Guns work for anyone who knows ho.... to use them.
Hand weapons. such as clubs and knives. do more damage
when wielded by a strong person.

Hand- Weapon Attacks
There are two types of hand-weapon anack: tllmsling

and swinging. A swinging attack docs more damage: the
weapon acts as a lever to multiply your ST. 1be table below
shows how much basic damage each type of weapon does.
according 10 the user's ST. lbc columns sh<m the number of
dice rolled to dclennine damage.

WEnpons

Basic Weapon Damage
Basic dllltwge is the penetrating damage a weapon docs.

before any special modifiers for damage type (below). Your
basic damage wilh hand weapons depends on your ST. Dam­
age is shown as "dice+adds" (see p. 207). For example.
"2M I" means you rolliwo dice and 3dd I 10 the result. Thus.
a roll of 7 would mean 8 hits of damage.



THRown WEnpon Tn8lE
Weapons arc listed in groups. according to the skill required to use them. See p. 234 for an explanation of ss. Acc. inD.

and Max; for now. simply note them on your character sheet.

n~QJXln TJJH: Damage SS Ace /120 Max Cost Weight Mill ST Special Notes
K,...IFE TlIHOWL"'C (DX4)

Combat Knife imp thr 12 0 ST·2 ST+5 SW I lb. Max. dam. 1d+2.
DX·J OK TtIROWL'G SKILL
Hand Grenade varies ..aries 12 0 ST x 3 ....aries 0.1 Ibs. See pp. 235-236.

Recording Weopon Sials
Dtmwge is copied from the weapon tables. To calcu­

lalC hand-weapon damage. stan with your basic damage for
that Iype of atlaCk. and then add the damage shown on the
table for yoor weapon. If your ST is 10. your basic swinging
damage is Id: therefore. ifa weapon does "5w+I," yoordam.
age with that wcapon is Id+ I. High-tech weapons such as
guns inflict damage independent of user ST.

Cost and \\i'ighl are copied directly from the weapon
tables onto your charncler sheet

MinimulIl Slfrngrh is the minimum $T needed 10 use the
weapon properly. For every poin! of ST by which you are 100
weak. you will be 3t -I to your weapon skill.

Ranged n~alxm.r Statistics: If you have a ranged
weapon. copy the SlalS from the appropriaLe weapon table
(thrown "capons are ghell here: guns appear on p. I56). A
number of specialized statistics are used for r:mged comoot:
these are explained on p. 234.

SPEED, EnCUm8RnnCE, nno
mOUE
Speed

Your Speed score (or &/Sic Speed) delennincs your reac·
Lion Lime and running speed. It is figured from your HT and
DX. and shows how fast you can run without encumbr:mce
(see below). An average person has a Speed of5 - that is. with
no encumbrance. he runs about 5 yards per second.

Add your HT and OX together. Divide the total by 4. The
result is your Basic Speed score; don't round it ofT! For
instance. if your Basic Speed is 5.25. your unencumbered
movement is 5 yards l:lCrsecond. But there will be times when
a 5.25 is bcner th,lfl a 5!

Your ('I/CIIIII/)rtmCe is the total weight you are carrying.
Encumbrnnce reduces your comb.1t movement rate. It also
slows long-distance tr:wcl. and makes swimming and climb­
ing more difficult; sec Physical Fears (pp. 229-230).

Your ellClImbrtlllce ICI'el is a measure of that weight rel­
ative to your strength. A strong person can carry more than a
weak one; therefore. thc ratio of weight to strength detennines
encumbrnncc levcl. as follows:

Weigh' lip to 2x5T: no encumbrnnce. You have no
penalty.
m'ight lip 10 4xST: light cncumbrance.

penalty of I.
I\hght up 10 6xST: medium cncumbrance.

penalty of 2.
"'cig/It lip to /2xST: heavy cncumbrance.

penally of 3.
\\i-ighl lip 10 2~Sr: extra-heavy encumbrance. Movc·

ment penalty of 4. You cannot carry a weight more than 20
Limes your ST for more than a few fcct at a Lime; 30 Limes ST
is the absolute most you can carry.

Move
Your MOI~ is the distance (in yards) you can run in one

second. To find your Move. add up the total weight of aU your
equipmcnt and lind your cncumbrance Ievcl. Now subtract
the movcmem penalty from your Speed score. and round
down. The result is your Movc score - always a whole num­
ber. llC\Cr a frnction. Movc controls:

I. How fast you can mO\c.
2. When you mo\"e in combat.
3. Your Dodge defense (p. 233). This acti\'e defellse is

equal to your Movc.
Your Movc can IlCvcr be reduced to 0 urness you are

unconscious. unablc to use your legs. or lifting over 30 times
your ST.

CHARACTER
ImPROUEmEnT

At thc end of each session. the GM may award bollllS

chll/'{/cter points for good play: these are the same kind of
points used to creatc your character. "Good play" is anything
that advances your mission or shows good roleplaying
(including adhering 10 your disadvantages and quirks) ­
prefcrnbly both.

Bonus points arc awarded separately 10 each character. A
typical award is 1·3 points. with 5 points being the upper limit
for {/lIIlI~i"g play. Bonus points are used to develop and
impro\'c your character. Record them as "unspent" on your
charnctcr shcct. Spend them the samc way as during charac­
ter creation. with these differences:



Attriblltes: To improve one of your mtributcs (ST.
OX, IQ, or HT). you must spend char:x::ter points equal
to twice the beginning point-rost difTereocc between the old
score and the new one. E.g.. to go from ST 10 (beginning cost
0) to ST II (beginning cost 10) would cost 20 points.

If you impro\'e an allribule. aU skills based on that
attribute also go up by the same amount.

Adl'(lIIwges: Most advantages are inborn. and can­
not be "boughl" later on. E:<cepl.ions include Combat
Renexes. which can be leamcd. and social advant.ages
such as Mililary Rank. which can be CarTk."'d. To add an
advantage, you mUSI pay the approprime ch:traeter poinL".

Buying Off Disadl'(ltllllges: No character may get
extra points by adding disadvantages aner he is created.
However. you may get rid of most beginning disadvan­
tages by "buying them orr" with poilllS equal to the bonus
eumed when the disadvantage was taken. if you and the
GM can agree on a logical explanation for Ihis.

Addillg (l/ld /mpml'illg Skills: Emned character
points can be used to increase your skills or add new
ones. Normally. these must be skills that. in the Gr-.rs
opinion. were significantly used in the ad\'enture in
which those charncter points were earned. When you
improve a skill. the cost is the difTereocc belween the cost
of your current skill le\'cI and the cost of the new skill
level.

CREftTlnG npCS
The GM creates all NPCs. Those .....ho are likely to

oppose or befriend the PCs should be created in advaocc.
A group of thugs might share a single set of statistics.
minor NPCs can be made up on the ny, and casual
encounters might not even need SL1ts. NPCs are built
using the same rules as PCs. but often with lower point
totals.

PlnVlnG
THE GnmE

We've seen the rules for creating characters. Now here's
how to do things. Essentially. the GM describes a situation
and asks each of the players whal his character is doing. The
players answer. and the GM lells them what happens next. AI
some point. the GM won't be certain that the characters can
automatically do what the players S,1Y they are doing ...
"You're trying to reprogram the cybershell before the cops
arriveT ... and the dice come out.

PHYSICftl fEftTS
ClIm8lnG

Climbing speed on a ladder is about 3 rungs/second up,
or 2 rungs/second down. To climb anything more difficuh
than a ladder, a Climbing roll is required. One roll is required
to stan the climb. with :1 runher roll every five minutes; a
failed roll means you fall. Modifiers to the roll depend on the
difficulty of the climb; e.g.• +5 for an ordinary tree
(I f()()(/sccond). no moditier for a typical clifT (J footl2 scc­
onds). and -) for a modem building (I f()()(/IO seconds).
Encumbrance level is subtracted from your Climbing skill.

"IKInG
Distance tra\'eled on fOOl in 01'lC doly is a direct function

or encumbrance. Under ideal tra\'el conditions. a pany in good
shape may plan on traveling 50 miles a day with no encum·
brance. SUblrncl 10 miles per day per level of encumbr:mcc
above that: e.g., a pany at medium encumbrance travels 30
miles/day. The pany's speed is that of its sloll'est member.

Once ideal daily mileage is detennincd. apply a multi­
plier for terrain:

\'l!,)' Bad Terrain (deep snow, dense forest. jungle.
mountains. soft sand. swamp): xO.20.

Bad Terrain (broken ground. muers. forest. steep hills.
streams): xC.SO.

AI'ertlge Temlin (light forest, rolling hills. solid ice. dirt
roods): x 1.00.

Good Termi" (hard-p.1d::cd desert. level plains. good
roads): xl.25.

JumpinG
Usually, when you want to jump over something, the

GM should say "OK, you jumped over it," and get on with
play. In combat, jumping over an "ordinary" obstacle costs I
extra yard of movcment but is automatically successful. Only
when the obstacle is significant should you resort to math to
sec if the character made thc jump! Your ST score detennincs
the maximum distance you can jump:

Hig!/ Jump: ()xST)-IO inches. Add 2 feet to this if you
h::1\ C 4 yards for a running start.

Stwuling Broad JIUIIP: (ST43) feel.
RWUling Broad Jump: As abo\·c. but add I fOOl. for every

yard of ''1akeoff' distance. up to double your standing broad
jump distance.

LIfTinG "no mOUInG THinGS
In general. the GM may let characters lift whatever they

need to. without die rolls: bul when very heavy weights are
involved. a check against ST may be needed. ST also governs
the maximum weight you can lift:

Olle-Halll/ed Lift: 6xST pounds.



3.5
3.0
2.5
1.9
1.5
1.2
1.0
0.8
0.7
0.6
0.5
0.4
0.3
0.25
0.2
0.15
0.1
0.05

DislallceWeig/,'
I lb. or less
I Il2lbs.
21bs.
31bs.
~ Ibs.
511><_
7 112 lbs.
10 Ibs.
151bs.
2011><.
25 100.
30 II><.
40100.
5011><.
60 lbs.
801bs.
100 lbs.
200 Ibs.

Sense rolls include Vision. Hearing, and TastclSmell
rolls. All Sense rolls are made against the character's IQ. 1be
Alertness advantage is a bonus to all Sense rolls.

rescued. or make the roll. If you recover. roll again in 1
minute. If you make that roll. roll again every 5 minutes.
To rescue a drowning person. make a Swimming roll at

-5. plus or minus Ihe difference in ST between you and the
person you are rescuing.

THROWinG THinGS

Vision
To see something small or hidden. roll against IQ plus

your he! of Acute Vision (if any). 1be GM may make this
roll easier or harder for things that are more or less well hid­
den. Partial darkness can give from -I 10 -9. 1bose in rOJaI

darlmcss - as well as those who luxe been blinded - can
see nolhing!

Anything you can lift - i.e.. anylhing that weighs 25xST
lbs. or less -can be thrown. To hit a largel. roll against DX-3
or Throwing skill. To lob somcthing into a general area. roll
against DX or Throwing. 1be distance you can throw an
object depends on its weight and your ST. Find the weight
nearest 10 lhat of the object on the lable below. then multiply
the distance Ii..,ted there by your ST to gel the distance. in
yards. that you can throw it:

Throwillg Skill: If you
ha\e the Throwing skill,
divide it by 6 (round down)
and add the result to your ST
to dctcnnine how far you can
throw somclhing.

l1uvlI'i"g 111illgs ill Com­
bar: Throw'ing an object during
combat - whether as an attock
or not - requires the Attock
maneuver (p. 232). You must
pick it up l'irst. as described
abo\'e. To sec if you hit, roll
against Throwing skill or an
appropriate Thrown Wea(X)n
skill.

If you arc hit by a (blunt)
thrown objcct. the damage it
does dcpends on its weight and
the ST with which it was
thrown (sec table. lcft).

A fragile object (or a
thrown character) will take as
well as innict this amount of damage. Roll damage separate­
ly for thrown objcct and targct.

mEnTAL fEATS
SEnSE ROLLS

TlI'o-H(lIlded Lift: 25xST (X)unds.
Om)' on Back: 30xST (X)unds. Thus. you can carry

more than you can lift by yourself. (Howcver. every secmul
you cany more lhan 20xST pounds. you lose one fmigl/e
(X)int: see pp. 237-238.)

Shol'~ ami Knock (A'er: 25xST pounds. or 50xST
pounds wilh a running stan.

Shift SligJuly: IOOxST pounds.
Dmg: On a rough surface. you can drag only about as

much as you can carry. If you arc dragging something on a
smooth. le\el surfoce. hahe its effccti\e weight.

PI/II 011 W1Ieef.J: As for dragging. but divide cffective
weight by 10 for a t",Oowheelcd cart. or by 20 for a four­
wheeled conveyance. Halve effccti\e weight again if il is
being pulled on a good road.

Picking 111ings Up in Cmllbm: In combat. a light item is
picked up with the Ready maneuver. which takes I second. It
takes 2 seconds to pick up a heavy item (weight in pounds
greater than your sn.

In combat. running is just a series of Move maneuvers.
Your nlllning speed is your Basic Speed score. plus a one­
yard-per-second "sprint bonus" if you are running in a
stmight line for more than olle tUn!. This is mooified down­
ward by encumbrance (p. 228).

When figuring IO/lg·(Jiswnce speed (i.e.. for runs of a
few hundred yards. as opposed to combat movcment). do lIor

round down your Speed. A Basic Speed of 5.5 would let you
run 65 yards in 10 seconds. if you were unencumbered.

RunmnG

Swimming short distances. your Move is equal 10 1/10
your Swimming skill (round down). minimum 1yard per sec­
ond. Over long distances. the yards you swim in 10 seconds
equals yoor Swimming skill minus Mice your encumbrance.
Swimming long distances can cause fatigue - see pp. 237-238.

Make a Swimming roll when you enler the water. and
again every 5 minutes. Subu'oct Mice yourencumbr3nce level.
and add 3 if yoo entered the waler intentionaJly. (h'efweighl
charnctcts (p. 210) get a bonus here. Lf you faillhis roll. Jose
one (X)int of fatigue (pp. 237-238) and roll again in 5 sec­
onds. and so on until you reach ST 0 and drown. gel

ST 1/2 to 10 I/.Is. 10+ 10 50 Ibs. 56+ 10 100 Ibs. O\'er 100 Ibs.
5-6 Id-5 1d-4 Id-5
7-8 1d-4 Id-3 Id-3
9-10 Id·3 Id-2 Id-2 Id-3
11-12 Id-2 Id_1 Id_1 Id-2
13-14 Id_1 Id Id Id
15-16 Id Id+1 Id+2 Id+2
17-18 Id+l Id+2 2d-2 2d-1
19-20 Jd+2 2d·2 2<1-1 2d



SETIUnG RULES QUESTIOnS
In any question of rules. the OM's word is lam The OM decides which

optional rules will be used. and settles any specific questions that come up. A
good OM will discuss important questions with the players before deciding; a
good player accepts the OM's decision once made.

When a situation is not co\'ered by the rules. there are severnl techniques thai
can be used:

Success rolls. Roll 3 dice 10 lest a character's strength. dexterity. skill. or
.... hate"er. Use a success roll .... hen a question arises about someooe's ability to do
some particular Ihing.

RarukHn rolls. For a queslion like "is the guard asleep?" a random roll is
often best. The GM decides ....hat the chances are. and rolls the dice, leaving the
rest to fate.

Arbilmf)'fiar. You don't have 10 use the dicem all. If there is only one "right"
answer to fit the plot of the achenlure - then lOOt'S the answer.

Hearing
To hear <l faint sound. roll again!>! IQ

plus your level of Acute Hearing (if any).
1be OM may make this roll easier or harder.
depending on the loudness of the sound. sur­
rounding noises. etc. Once a sound is heard.
<I regular IQ roll may be required to 1l1lder­
stand ilS significance. Deaf characters can
hear nothing!

Smelling and Tasting
1bcsc are IWO manifestations of the

same sense. To notice an odor or a tastc. roll
against IQ plus your Ic\cl of Acute
TastelSmell (if any). The Gto.·! may also
require an IQ roll (0 Iltltlenum,1 the signifi.
cance of a smell or taSte.

WILL ROLLS
\Vhen someone is faced with a frighlening

situation. or needs 10 ovcrcome a menla.! disadvantage. the
GM should require ;) \ViU rol/. Nonna.!ly. Will is equal to IQ.
so Ihis is an IQ roll. but il is modified by !he Strong Will
advantage (p. 216) or the \Vcak Will disadvantage (p. 219).

On a successful Will roll. the characler oven:omes his
fear. bad impulse. or whatcvcr. On ::I failed roll. he is fright­
ened. gh'es in. etc. Any Will roll of 14 or over is an autom::lt­
ic failure (this does tlOI apply to Will rolls made to resisl
Influence Skills!).

ComBAT
Combat is treated in more detail than mher skill use - a

split-second decision can mean Ihe difference belween life
and dealh. and a fight C311 be an exciting pan of 311 adventure.

ComBnT TURn SEQUEnCE
Char-J.cters 3ct one at a limc. until thcy have all taken a

111m; then they start over. 1llc .~eqllellce in which they act is
set as follows:

Bcfore combat. compare the Movc scores of 311 chamc­
ters. The highest Movc goes first. the second-highest Move
score goes next. and so on. In case of tics. the higher Basic
S!>eed goes first: here is where a 5.25 is better Ihan 3 5. for
instance. If anyone is sliIltied. roll dice to sec who goes first.

Your tum Sf(lrts .... hen you choose a m3flCuvcr and e,uJs
when you choose your next maneuver: i.e.• after al/ other char­
aclCrs have acted once. Each tum represents one second of rea.!
lime.

mnnEUUERS
Stan your tum by choosing any one of the following

maneuvcrs. You do not select a defense (p. 233) until you

are aclually attacked - but the chosen maneuver affects the
defenses you can usc.

Move
Move. and do 1I0I1Iillg else (except for a "free" action­

see below). You may use any Icgal active defense. Movcment
and special actions are wholly abstracl; no gamcboard is
requirt.'<1.lf::l detail is important ("How long will illake mc to
run across the c1caring and reach coverT). the GM decides.
The number of yards you can run per second is equ31 to your
I\'!ove score.

Challge Position
Go from standing to prone. kneeling to standing. or any

othcr position changc. (II takes two (urns to go from pronc 10

standing: first kneel. then stand.) £rceplion: You can go from
knccling to standing. or vice versa. and attack on the same
tum. You can usc ally defcnsc 011 a tum you change position.

Ready
Rcady any wcapon or other itcm. A wcapon is "unready"

if it is holstcred. shcathcd. or slung: it takes onc tum to lake it
out. It also takcs one tum to toggle the safcty switch on a gun.
or to cock a fully automatic wcapon. A hand grenade takes
/l1'O turns to ready: onc to grab it and Ollc to pull the pin. An
unbalanced hand wcapon. such as a swung rifle. becomes
"unready" when )'OU swing it; il must be readied again before
each use!

Reloading a gun by changing magazines or powcr packs
also requires a Ready maneuvcr. This usua.!ly lakes 3 seconds.

You can parry wilh a hand weapon as soon as you have
readied it - lOOt is. on the same tum! You can also use any
Olher legal activc defcnse on the tum .... hen you ready an item.
Eruption: If you are reloading a gun. your only defcnse is to
dodge - and if you dodge. you lose the benefit of Ihat tum of

reloading. 'OIC that. evcn if you are ambidextrous. you can­
not: ready one .... capon on the same lurn you attack \Io1th
'nom,,,.



Aim a ready rtmgell weapon. You must indicate a spe­
cific target Your attack is at -4 if you use a ranged weapon
wilhoul aiming ,mless your effecthe skill is at least equal to
lhc weapon's SfllIP Shot number. If you aim for I tum. your
auack is at your nonnal skill level plus the .....eapon·s A(''C/lra­
l)' modifier. You Illay aim for up to 3 more turns. getting a fur~

lhcr + I bonus per extra tum you aim. Guns get al/Olher +I if
lhcy are braced (on a bipod. window sill. or the like) .....hile
aiming.

You can usc any defense while aiming ... but it spoils
your aim and you lose all the accumulated benefits. If injured
\\-hile aiming. you must make your \Vill roll or lose your aim.

Attack
Attack any foe you can reach (or who is in T:lIlge) wilh

your ready weapon. You rnay parry (wilh a ready hand
weapon) or dodge on the same tum you altack..

All-Ollt Attack
Attack a foe with hands. feel. or a ready hand weapon.

wilh no thought to self-defense. You have lhree choices:
J. Make twO attacks against lhc same foe. if you havc

two ready weapons. or one .....eapon lhal does not have 10 be
readied aftcr use.

2. Make a single attack. at a t4 bonus to your skill!
3. Make one attack. at normal skill. doing +2 damage if

you hit.
If you choose an All-Out Attack. you gel 110 acril'e

defenses lJt all until your next tum!

All-Ollt Defellse
Defend yourself. doing nOlhing else lhis lum. If you fail

your defense roll against any altack. you may try aflother (dif­
ferent) defense - in other words. you get twO defense rolls.

using two differell/ active defenses against the same
attack. You are limited to 111'0 parries per tum when

you choose Ail-OUI Defense. but you can't pmf)'
lwice with :1 weapon thm becomcs unready after a
pillT)'.

Lollg Actioll
This is a "gencric" choice thaI allows for

one second's wonh of lilly multi-second action
(e.g.. perfonning first aid or defusing a bomb).

TIle GM decides how many turns each "long
action" takes. As a rule. no defense except dodg­

ing is possible during a long action. but lhc GM
can vary this as he sees fit. Any sort of defense may

also interfere with whate\'er you arc trying to do.

Things you can do during any maneuver. including talk­
ing. dropping a \\-eapon or Olher object. and crouching down
behind cmer (1101 kneeling).

mnKmG nn RITneK
If you choose the Alwck or Ali-Dill At/lick maneuvcrs.

you may try to hit a foe. You may attack any foe. unlcss the
GM rules that attack is impossible for some reason. The GM
always has the option of ruling that some comb3tants may not
attack ccrtain foes because lhcy are OUI of T:lIlge. behind
covcr. etc. If a fight is in extremely close quarters. rifles
should only get one shot each - then the fighl goes 10 PDWs.
pistols. armguns. knivcs. fists ...

You can only attack wilh a weapon if it is Tead), A bal·
anced hand wcapon (e.g.. a knife) is ready e....ery tum. An
unbalanced hand weapon (e.g.. a swung rifle) becomes
unready\\- hen you swing it. so it can only be used every other
tum. A gun is ready .... hen it is loaded and in hand wilh the
safety off.

E3ch attack is resolved by lhrcc die rolls. First is your
mwck roll. If this roll is successful. your attack .....as a good
one. ow yourf~ can try a defellse roll to defend against
your attack. If he makes this roll. he is not hit. If he misses
his defense roll. your attack stnJck home and you roll for
da"wge.

Rollillg to At/lick
Your "allack roll" is a regular success roll. Figure your

eff«til'e skill (your baric skiIJ plus or minus any appropriate
modifiers) wilh the weapon you are using. Applicable modi­
fiers include:

Anacker is Crtlll'lillg or Lying DoII'n: -4. except with a
gun.

Anacker is Crouclrillg. Silli"8. or Kneeling: -2.
Attllcker ;.). ill II strange I){)silion (e.g.. hanging upside

down): -2 or more (GM's decision).
Bat/footillg: -2 or more (GM's option).
Bad light: -I to -9 (GM's decision): -10 for tOlal dark-

ness.
B/ifld: -6: blinded slIllilellly: -10.
Off-lul/lil attack: -4 (no penally if Ambidextrous).
ST ul/der millilllum STfor IfUl/weapon: -I for each (X)inl

of difference.
Wall/Ids: Penalty equal to hits you took on the preceding

tum. High Pain Threshold eliminatcs this penalty.
Sec p. 234 for additional modifiers lhat apply only to

ranged attacks.
Now roll 3 dice. If your roll is less Ihan or equal 10 your

"effective" skill. you rolled well enough to hitlhc foe. and he
must roll to defend. Olhcrwise. you missed!

Critical HilS: No matter what your skill. a roll of 3 or 4
always hits. and is a criticlII hit. If your effeclivc skill is 15.
then any roll of 5 or less is a critical hit. If your effecti\'C skill
is 16 or more. then any roll of 6 or less is a critical hit.

On a critical hit. the anack automatically hits home ­
your foe does 1101 gct a defense roll. As well. on an altaek roll
of 3. you do not roll for damage - your auack automatically
does lhc mosl damage il could do. For inslanCe_ maximum
damage for 3<1+2 would be 18+2. or 20 hits. Other critical hits

bypass lhc defense roll. but roll normally for damage.



DnmnGE
Rolling for Damage

If an enemy fails his defense roll. you h.:lVC hit him and
may make a "damage roll:' This rollteUs how much damage
you did to your target. Your .....eapon (and. for hand weapons,
your strength) determines the number of dice you roll for
damage.

If the enemy is wearing annor. the annor's Damage
ResiSlanCe (OR) is sublracted from the damage you roll. Lf

you roll enough damagc to exceed your foe's DR_ you will
injure him.

Passive Defense (PD)
If you are WC.:lring annor (or have n31ur:t1

annor). you will usually have a "passive" defense
factor protecting you as wcll. Anllor PO r:tnges from I to 6;

see pp. 159-161. Passivc defense (1/\1'(1)'$ protccts you. It nor­
mally adds to a dodge or parry, but if neither is legal (e.g..
you're immobile, unconscious. or unaware of the attack). you
can roll against PO alone. If you have any PD at 3lL a defense
roll ofJ or4 will succeed for you!

havc a Shonsword skill of 19. you have a Parry defense
of 9 with a baton.
You cannot parry Wilh.:l WC.:lpon unless it's 1l!ad)'. Parry­

ing with an unbalanced wcapon makes it "unready:' For
instance, ),OU can't shoot.:l riflc on the same tum yoo parried
with it; you'd havc to re-ready iIlirst.

If a .....eapon is used 10 parry anything of three or more
times its own weight. il b1l!aks on a roll of I or 2 on Id! (TIle
parry still counts, however.)

You nmy only parry one .:lItack per IUrn. unless you have
t.....o weapons (in which case you may parry once with each
.....eapon) or you chose the AII-OIII Defeme maneuver (in
.....hich case you may parry twice - or twice with each weapon,
if you have more than one).

If you successfully parry .:l b.:lrehanded attack with a
.....e.:lpOO. you may injure your attacker. Immediately roll
against your own weapon skill (at 4 if your attxker used
Judo or Karale). If yoo hit. your parry struck the anacker's
limb squarely: roll normal damage.

Some spcci.:ll parrying rules:
Kni\'es and equally small WC.:lpons are at -I 10 parry Idth.

Rifles used in hand-to-hand comb.:ll parry at 112 T.....o-
Handed A:<eJMoce skill. Roll Id after every parry; on .:l I.
the gun is d.:lm.:lged. and will require repain: before it can
lire again.

n"rJl\"n /mil'es and simil.:lJ' sm31I, hurled weapons are
partied at -2.

--=~....... Parrying Bafl!Jumded: You may parTy .:l kick
or IJIlIIe" with your hands. Your Parry is the best

of In. your OX or '1J3 your Brnwling. Judo. or
Karme skill. rounded down. If you parry .:l
weapon barehanded. you are -3 unless the
weapon is a thrusting weapon or you arc
using Judo or Karatc.

DEFEnSE
If you m.:lke your .:ltlock roll. your alt3Ck is good enough

to hit your foe - I/lIless he defends. £,"ception: Your foe does
not get to attempt .:l defense roll if you rolled a critical hit!

Your foe'sdefense is equ.:llto the sum of his annor·spas·
s;\·(' defense (PO). if any, and his lIetil'e defense (Dodge or
Parry). P.:lSSive defense 3lways protects. but 3Ctive defenses
must be specilic31ly chosen from those thm are "legal" at the
moment. This depends on the m:meuver the defender chose
on his last tom-see pp. 230-231.

TIle defender indicates the defense he is using and rolls
3 dice. If his roll is less tllllf/ or eql/lIl to his total defense. he
dodged or parried your .:lU3Ck. Otherwise, his defense was
ineffective and your .:lu3Ck struck home. If your all3Ck hits
your foe. you can roll for dam.:lge.

A defense roll of 3 or 4 is always successful - e\'en if
your toul defense is only I or 2! A roll of 17 or 18 alw.:lYs
fails.

AIltOlllllt;c Misses: Regardless of skill. a roll of 17
or 18 always misses. Atthc GM's option. a we.:lpon may
bre.:lk, malfunction. or be dropped.

Active Defellse
Two tlct;I'e defenses can protect you against an attock:

Dodge and Parry. Each is calculated in advance. When
you are attocked, you may choose 01le active
defense as part of your total defcnse roll. (If you
took AIl-OIIt Defense, you may make two scpo
ar.lte defense rolls, using different defenses.)

Your 3Ctive defense will depend on your
situation - especially the maneuver you chose
last tum. Some attacks or maneuvers limit the
active defenses you c.m make. Astunncd ch.:lJ'­
acter's active defense is at 4.

Somctimes you will have 110 activc dcfense.
A knife from behind. a snipcr's shot. or an unexpect-
ed booby tr:tp would be auacks 'lgainst which no active
defense is possible.

Combat Reflexes (p. 215) givcs +1 to active defenses.

Dodging
Your Dodge defense is the same as your Move score.

You may dodge lilly attack. except onc lhat you did not know
about! You may e\'cn make a Dodge roll againsl .:l gun or
beam alt.:lCk made by a foe you can see (this represents the
cffccts of evasivc action - you don'l actually dodgc bullets!).
1llCre is no limit 10 the number of times you m.:lY dodge dif­
fe1l!1It au.:lCks in one tum.

Parrying
Hand weapons (batons. knives. etc.) and bare hands can

be used for defense as well as offense, but only against
unanned. hand-we.:lpon. and thrown-weapon attacks - not
bullets or beams!

When you parry with a we3pOO. halfyoor skill with that
weapon (round down) counts as active defense. Thus. if you



The result is your efJectil'e skifl. A roll of this num+
ber, or less, is a hit,

Weapoll Statistics
A ranged weapon has several specialized statistics; see

p. 156. 11lcse numbers. and their effects on game play. are:
Do",: The damage it innicts, expressed as "dice + adds."
55: The Snap Shot number. see Slep 5, above,
Ace: The Accuracy number. see step 3. above.
/I2D: Half-Damage rani,,'e. The range (in yards) past

which the weapon does only half normal damage, Roll nor·
mally and divide by 2 (round down). If a target is beyond
1/20, you do no! receive your weapon's Acc bonus. even if
you ha\'e aimed!

Min: Maximum range.1be range (in yards) past \\hich
no attack is possible with the weapon.

RoF: Rale of Fire. How onen the weapon can fire each
lum, RoF 1/3 means il can fire every third tum: two lurns are
required 10 load a new shot. RoF I means it can fire once per
tum. RoF 3- indicates a semi-automatic weapon that can ftre
up to three times per tum as a single maneuver, requiring a
separate attack roll each time. RoF 4 or more is an automatic
weapon (see p. 235); a • means il can fire as if RoF 3­
inSle(l{!. if desired.

Slwls: Shots per magazine, power pack. elC, After this
many shots, the we3pon won't fire again until you reload.

Rei: Recoil. If a gun is fired more than once. in the same
or consecutive turns, without pausing for one tum between
shots. this penaJty is subtracted from the second and subsequent
shots. Double Rei if your ST is below the "ST' listed for the
wcapon, Automatic wC3pons usc Rei differently; see p. 235.

Situational Modifiers
In addition to the modifiers in Rolling lOA/tack (p. 232).

the following siluationallllodifiers apply 10 ranged attacks:
Ti,e target is ...
BehilUl light COl'er (e.g., Im.fhes): -2.
BellilUl fIIQtlertl/e COl'er (e.g., {/ tree, {/ doonvay): -3.
BehilUl someone d,fe: ..4.
Firing iJ 1l'{!{/I){JII[rom {/ trench:..4.
Crollchillg, sit/ing, or kl1eclillg: -2, ..4 if behind cover.
Prone or crml'ling: ..4, -7 if behind cover.
MOI'illg [onl'fIrtl cl'iuil'ely (til "tll[MOI'e): -I.
MOI'illg cmsil'e1y (II Ihe CO.fI o[ [onmrd progre.u

(MOI'c I): +2.
Tlu: otlat:ker is ...
Uhlking (Mm'e 1·2): +1.
RI/lllling (MOI'e 3+): -2.

Speed/Range and Size Modifiers
Ranged attacks take modifiers for the target's speed and

range (treated as one modifier), and for its size. 1bese are
dctennined from the chan on the next page. as follows:

5,wedIRallge: Look up the Slim of range to the target (in
yards) and the target's speed (in yards per second) in the third
column. and then read the modifier in the first column. Ignore

speed (but not range) ""hen attacking a human targel,

Anyone can engage in unarmed combat. bul cer­
tain skills - Brawling. Judo. and Karnle - will make you
a more effective :11 it.

Punching: A punch is an attack. Your "skill" for a
punch is lhc best of DX. Brawling, or Karate. It inflicts
thrusl-2 crushing damage. dctennined from your $T
using the lable on p. 227. £mmple: With ST 12. your
thrust damage is Id+1. so your punch does Id-3 dam­
age. Add +1 damage for a rock in the fist. +2 for brass
knuckles.

Kicking: A kick is an allack at DX-2. Brawling-2.
or Karate-2. It docs thrust crushing damage. +1 if wear­
ing heavy boots. If you miss, you must make a DX or
skill mil 10 avoid falling down!

Brawling 011(1 KaraTe: Add the higher of 1/5
Karate skill or 1/10 Brawling skill, rounded down. to
punching or kicking damage.

RnnGED WEnpons

UnnRmED COmBnT

Effects of II/jury
All injuries are assurned 10 be 10 the torso: specific hit

locations are beyond the scope of GURPS Lite. Subtract the
hits you lake from your HT score. See Injill); Illness. and
Fatigue (pp. 236-238) for more delails.

II/jury
If Ihc total damage you roll excee,lr your foe's Dam­

age Resistance (armor. skin. CIC.), lhe excess hits are taken as
damage. £ramp/e: Your assault pod's "Damage" statistic is
3d+2. You roll 3 dice. add 2. and gCI a 12. The largeCs arach­
nowe3\'C vest ghcs 8 points of DR. so 4 points of damage gel
lhrough. and !he target lakes 4 hits ofdamage. Remember 1OO1
cutting and impaling attacks get bonus damage (see Damage
TYlN!s lInti [)(lf1wge BonliS. p. 227).

Ranged weapons work like other weapons: make your
allack roll, let your foc make his defense roll. and then roll for
damage if you hi!. Some additional rules apply, however.

Guns, beam weapons. thrown knives. etc. can be fired at
any target you can sec, if nothing's blocking the line of fire.
Figure your altack roll by:

I. Slarting with your base skill with the weapon. In mOSl
cases. this is the Beam Weapons. Guns. or Gunner skill noted
on the UioillK»1 Tobie (p. 156). For thrown weapons. this is the
general Throwing skill or the specific Thrown Weapon skill
for that weapon.

2. Modifying for the target's speed and range (handled
as a single modifier) and sj~.

3, Adding the weapon's Accllracy (Ace), if you took at
least one tum to aim. The bonus from Ace cannot exceed your
basic skill,

~. Applying Silu3tionaJ modifiers (co\'er, darkness, etc.).
5, Applying an extra -4 if you have not aimed and

your modified skill is less than the weapon's Snap Shot
(SS) number. "'- ..~
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EXPLOSions

Defellse Agaillsl Rallged Weapolls
nllVM:n n~apons: Tbe target of a thrown weapon may

dodge. or parry at -2. Against a grcnade. only a dodge is effec­
tive - and only if there's cover to duck behind.

elms and Beam lI~apolls: 1llc target may only dodge:
he may not parry.

AlIlo"ultic \\~apons: As per guns. but !he tatget rolls
against Dodge for each group. regardless of how many
rounds it contains. Success means the entire group misses
him: failure means the entire group hits him. Roll damage
sepamtcly for each round that hits and apply DR sep..muely
against each round.

Explosi\'es (see Sma11 \\~Jrllelllis. p. 158) do concllssion
tlamllge and fmglll~1IIation tla"U1ge. Both types of damage
are llollbletl for anyone in contact with the explosive when it
goes off. PD has no effect on ei!her type of damage. and no
active defense is possible against an explosion.

COllcussion: Damage due to the shock wave. This is
applied to ~\'er)"t1ring nearby. FQr blasts up to 6dx20. apply
full damage to anyone wilhin 2 yards. More distant I:lrgets

dhide damage by 4 per 2 yards range (I/~ at 2 yards. 1/16 at
4 yards. and so on). Each tenfold increase in the amount of
concussion damage doubles the increment at which damage

is quanered. Tbe DR ofarmor does 001 pr0.­

tect against concussion. unless it's sealed.
1llc DR of sealed vchicles. cybcrshells
wilh Vacuum Suppon. or structures is
sqllarell vs. concussion.

for a weapon wilh RoF 12 and Rei -I. the first ~ rounds
are at -I. the second ~ at -2. and the final ~ at -3. This

penalty continues to accumulate over subsequent tums until
the firer Slops shooting for one full tum.

Atl'o Ejfl'cr: A burst can be played over several targets in
one tum. All these targets must be within a 30" angle. 1be tar­
gelS must be engaged in succession. and the fU"Cr muSI
announce. before rolling to hit. how many rounds he uses on
each one. Calculate the at1ack separately for each target. lIthe
targets arc more than one yard apart. traversing belwcen tar·
gCts wastes some rounds: one round is lost per yard between
targets.

Grellades alld Smart Warheads
These can affect an area. so cvcn if you miss. someone

may get hun. Roll against Throwing skill or OX to lob a
grenade (p. 159). or against an appropriate Guns skill 10 fire a
weapon with a sman warhead. Apply all the rules and modi­
fiers above. If you miss. you missed your target by a number
of yards equal 10 the anlount by which you failed or half the
distance to the target (round up). whichevcr is less. Roll Id for
direction: on a I. it goes long: on a 2-5. illands to one side:
and on a 6. it falls sholt of the target. which may endanger
yOIl.!

Roll Made by
1 2 3 ~

I I I I
I I t I
t I 2 2
2 3 3 3

•
I
I
I,

.'••
I

I

S"...,
(in mph)

2 mph

3 mph
4.5 mph

7 mph
10 mph
15 mph
20 mph
30 mph
45 mph
70 mf)h
100 mph
ISO mph
200 mph

300 mph
4SOmph
700 mph
1.(0) mph
1.500 mph
2.(0) mph
3.(0) mph

4.500 mph
1.(0) mph
10.(0) mph

Rounds
ill GrollP
I
1
3
4

Sitt, Range. or Speed
(in ,'d or "dIsec)

I,d
loS yd
2 yd

3,d
4.5 yd

7,d
10 yd
15 yd
20 yd
30 ,d
45 yd
10yd
llX) "d
ISO yd
200yd
300 )'d

450)d
7OO,d
1.(0) yd
l.soo yd
2.(0) yd
3.(XXI yd
4.soo yd

Siu
~Iod.,.,
•

+1

+'
+3
+4

+S
+6
+7
+8
+.

+10
+11
+12

+13
+14

+Il
+'6
+17
+18+,.
+20

Si:e: Look up lhe target's size in the lhird column.
rounding up to lhe next larger size. and then read lhe
modifier in the second column. Ignore site when attacking a
human target.

Alllomatic Weapolls
Automatic weapons are handled like other r:lllged

weapons. except as follows. An automatic weapon will fire
for as long as the trigger is held. TIlc shots fired by one lI'ig­
gcr pull are a burst. TIle Rate of Fire (RoF) for an automatic
weapon is the number of rounds it fires each 111m. It is rare for
all rounds in a burst to hit the target. To simulate this. the burst
is divided into groups of 4 shots (if RoF docs not divide even­
ly by four. any remaining shots fonn a group of I. 2. or 3
shots). A separ:lte roll to hit is made for each group.

1llc table below shows the number of shots lhat hit.
depending on the attack roll. Even failure by I can result in a
hit!

A critical hit wilh a group of shots is a hit wilh all the
rounds. Treal one round in the group as a critical hit. the rest
as normal hilS.

R~coil: When firing an automatic weapon. apply Rei as

a penalty to effective skill
on the allack roll for the
first group. and again on
!he roll for each four­
round group or panial
group afier the firs!. E.g..

Speed/Rallge alld Size Table
SpeedlRangc
Mod
+2

+'•.,
·2
·3
-4

·S
·6
·7
·8

••.,.
·11
-12
·13
·14

·Il.,.
·17
·18
·1.
·20



Fragmellfmion: Most explosive mUnitions are
designed to produce lots of metal fragments. Fragmenta-
tion damage is given in square brackets aftcr concussion dam­
age: e.g.. 2dl2dj means "2d concussion. 2d fragmentation:'
An explosion projects fragments to a distance of5 yards times
lhc dice of concussion damage. A hit is automatic at "ground
zero:' At 1 yard from the blast, a hit occurs on a roll of 17 or
less. At2 yards.lhc roll is 160r less. and soon. When this roll
reaches 3. il Slays at 3 to the limil of fragment range. DR pro­
tCCt nonnally againsl fragmentation. Fragmentation damage
is considered cuning damage.

InJURY, ILLnESS,
AnD ffHIGUE

1lle life of an adventurer is not all song and glory. You
can get tired, hlln. or even deluJ.

Wounds and other injuries cause bodily damage. or
"hits." Your HT score tells how many hits you can lake. A
character who goes down toO hit points will soon fall uncon­
scious. It is possible to survive with a negative hil-point tOla!.

GEnERnl DnmnGE
(LOST tilT POinTS)

Somcone who is wounded repeatedly will eventually
weaken and collapse. cvcn if no single injury is very great.
Record hits on your character sheet The effects of lost hit
points arc:

3 or less lIil pOilll.f It'Ji: Your Move and Dodgc arc cut in
half: you are reeling from your wounds.

oor less hil points left: You are in immediate danger of
collapse. At the beginning of each tum, roll against your basic
HT. plus or minus Strong or Weak Will. A success means you
may take your tum nonnally. A faik-d roll means you fall
unconscious.

-fiT hill)()intj': You must make your HT roll (usc lxasic
I-IT) or die. Anothcr roll is required aftcr each funhcr loss of
5 hit points.

·5xHT: Automatic death. You have lost a tOial of6timcs
your original hit points: no one can survive that much injury.

A dead characler is out of the game. unless he has an
Extra Life (p. 129) or is uploaded (p. 167). If your PC dies,
yOll can cre:l.le a new character. intnXlucing him in the next
game session with the GM's help.

When you are injured. your OX and IQ. and any skills
based on OX and IQ. are reduced by thai amounl on )VJllr
n~xr 111m onl)! Ewmple: If you take 3 hits of injury. your

IQ. OX. and skills will be at -3 on your next tum.
Active defenses arc nOlI'L'<1uced.
This subtraction will most often alTect weapon attacks ­

but lilly use of IQ, OX. or skills is alTected. 1llerefore. on lhc
tum after you arc badly hun. it may be a good idea to try
night. AlI·Out Defense. or the like. rather than counterattack­
ing instantly.

This is only a temporary elTect due to shock. On your fol­
lowing lum. your skills are back to nonnal.

KnOCKDown
Anyone who lakes damage greater llum half his HT

(modified by any Extra or Reduced Hit Points) in one blo,",
must immcdiately roll against his basic HT.lfhe fails the roll,
he falls and is stmltl~d (see below). If he makes his HT roll.
he keeps hi!> footing. but he is still stunned.

STUnninG
Someone will be "stunned" if he takes damage greatu

,hlln half his HT in one blow.
If you are stunned, all your active defenses are at -4 until

your nexi tum. At Ihat time. roll against basic HT. A success­
ful roJlllleans you can acl nonnally Otl 'OOt rum. A failed roll
me~s you are slill stunned and stand there mindlessly ... The
"stunned" state continues unlil you can make your HT roll
and snap out of it. You may act again on the tum you do so.

Menwl S'lIn: Someone who is surprised or shocked may
be mellllllly "stunned:'1lle effects of this sort of stunning arc
just the same. but you must make your IQ roll. rather than your
HT roll, to snap out of it. You're nOi hun - you're cOtifused.

fiRST RIO
Most of the HT loss from an injury is due to shock rather

than aClual physical damage. Therefore, prompt tre;ltmenL
after a light can restOre some of the lost hit points.

Simple IJillulliging: Basic, unskilled bandaging will
restore I lost hit point per light - but no more, no matter how
bad the injury. lllis takes 30 minutes per victim.

First Aill: See p. 161. On a critical success. the victim
regains the llla:<imum. On a critical failure, the victim loses 2
hits. a.nd bandaging will Il(lt help. Barring critical failure. I
point is always rcslored. First aid is trOI cumulative with sim­
ple bandaging.

nnTURnl RECOUERV
Natllral rt!CQ1'uy will cure any number of hits. At the end

of each day of rest and decem food. the victim may roll
againsl his basic HT. A successful roll results in the recovery
of 1hit point. The GM may modify the roll downward if con­
ditions arc bad. or upward if conditions are vcry good.

A viclim under the care ofa competent physician (Physi­
cian skillle\-el 12+) gets +1 on all healing rolls and may roll
twice daily 10 recover.



Recovering From Unconsciousness
If your HT is still positive. roll \'s. HT cvcry hour to

awaken (or. if you have lost no more than 2 HT. roll evcry 15
minutes).

If your HT is negative. but not/lilly negative. you regain
consciousness in as many hours as your HT is negative. or a
maximum of 12 hours. When you awaken. you can call for
help or evcn try to drag yourself to sheller.

If your HT has gone/lilly negativc - e.g.. HT of -10 or
worse for someone with a basic HT of 10 - you are in b3d
shape, If you can make a roll on basic HT. you will awaken
(as above) after 12~. and can try to help yourself. U you
failthc roll. you stay in a coma and die unlcss you are hclped
within HT hours.

OTHER HnZnRDS
AdvcnLurers often face other dangers: thc h37..mls of

extratcrrestrial spacc (pp. 53-60). as wcll as .

Fallillg
When you fall. roll for d..-lInage as follows:
J or 2 )'lmis: (ld-4) damage per yard.
3 or -1 )'lmis: (Id-3) per yard.
5 or mort! yards: (ld-2) per yard.
If you land on something soft. sublract I point per yard

fallcn. A successful Acrobatics roll will reduce the cffective
distancc of your fall by 5 yards. The Catfall advanlage (p. 225)
also reduces falling damage,

Tcmlinal velocity - the maximum speed a falling object
can achicvc - varies for humans. but is normally reached aftcr
) or 4 seconds of falling. 1bcrefore. treat any fall of more than
50 yards as only 50 yards.

Annor protects against falling damage at half its usual
DR.

Flame
Walking through fire docs ld·) damagc per second:

actually slmulil/g in fire docs Id·1 dnmage per second. AmlOr
protects complctcly against ordinary heat or flame for anum·
beroftumsequalto) times its DR. Aftcr that. it still protects
against namc. but the wearer must roll vs. HT cvcry tum to
resist the heat of the fire. A failed roll costs I point of fatiguc
(below).

IllnESS
Anyone in a disease-ridden area. or cncountering a dis­

ease camero is in danger of contrneting the disease. (E-cup­
rion: Immunity to Disease. p. 215. protects wholly against
disease.) Most diseases allow a HT roll to resist. made in
secret by the GM. Roll against HT oncc per day: a failed roll
means you catch the disease. From the table below. choose
the lcast advantageous roll:

Al'Oided all contact with possible \'icrinu: HT~
£mered dwelling or shOI) of \'ielilll: HT+3
Spoke wirh I'ielim {If close qllarters: HT+2
TOlfclled \'ictim briefly: HT+I

Used \'icrim s clOlhes, blallkels. alld so 011: HT
Ale "iCli", scookedflesh (alli",al, we Iwpe!): HT

Ale l'ietim srawflesh (ditto!!): HT·I
Pr%nged conlacl willlli\'illg I'iclim(s): HT-2
Kissing or orller intimnle contact wilh riClim: HT-)
The GM may require a harder roll for a virulcnt plague.

or an ca!>ier one for a less contagious one.

Symptoms
Disease sympt.oms usually appear at least 24 hours after

the disease is caught. Most diseases aren't contagious until
after symptoms appear. Typical symptoms include daily HT
loss (which may endanger the victim) for several days; loss of
ST. OX. or IQ: fatiguc: sneezing. coughing. spots. sores. or a
rash. Severe symptollls could include delirium. unconscious­
ness, blindness. etc.

Diagllosis
Whcn symptoms of a disease arc apparent. the GM

should roll against the character's Diagnosis skill. or IQ-6. in
secret. Success means he identifics the disease.

Recovery
Typically. a disease sufferer must make a daily HT 1'011­

possibly at a penalty. This roll and the effects of failure vary
with each illness. For a "gcneric" disease. a failed roll might
mean you lose I HT: a success would let you regain I HT.

When you have recovered all HT lost to an illness. you
are cured. If your illness allows HT rolls to attempt. to recov­
er. a roll of 3 or 4 means the disease has vanished (lost HT
must be rcco\'ered in the normal fashion).

For some diseases. recovcry will be aided by use of
appropriate drugs. For most diseases. a physician's care (as
for injuries) will aid attempts to recover.

fnTIGUE
Fatigue represents lost ST. just as il~ul)'

represents lost HT. If your ST is 10. you can
lose 10 "fatiguc points" before falling uncon­
scious from exhaustion. Keep scparJtc track
of fatiguc you lose or regain, Fatigue docs not
affect HT at all.

You can suffer fatiguc from exertion. running long
distances. heatstrokc. etc. You will also suffer fatigue al the
end ofeach battle that lasts morc than 10 seconds; the amoum
is equal to your encumbr.mce level plus I.

While your ST is reduced due to fatigue. any Comest of
ST. attempt to lift or throw an object. or Olher use of ST is
made at the reduced ST score: your score in any ST-bascd
skill is similarly reduced.

nle basic damage yOIl do \I';rll hand weapons is
unchallged. nilS is for playability, to amid COlU'uml refigur­
ing ofweapon effects!

Likewise. your MO\'c score is not affected by fatigue
III/Iii YOl/r Sf reaches 3. At that point. cut your Move in half.

rounding down.



Time During Adventures
PClWnal combal is played OUI in "slow" time. One com­

bat tum equals one second, It may lake a minute or so of real
timc for each combat tum. espccially if the players are inex­
perienced or lhe battle is large. But combal is usually life-or­
death, and you need to give playcrs lime 10 think.

Conversalions, negotiations. auempts to pick locks, and
similar situations :lre played ill "real" time, If the players
spend 10 minutes deb..1ting how to best approach an NPC
infomlant , .. their characters spent 10 minutes talking on Ihe
slreet.

Routine tmvel. and so on, is handled in "fast" lime.
When the adventurers voyage from Islandia 10 Mars, for
instance, the GM can simply skip the month·long tffiveltirne.
Tell the players when they encounter all interesLing NPC. or
arrive at their destination. JUSt compress the rest of the lime,

GAmE TimE

Success Roll: At the cnd of every month in which
you work. roll against the listed prerequisilc skill ("PR")

for your job - or in some cases. your HT or IQ. If you roll
anything but a critical success or a crilical failuJ'C. collect your
momMy income and go on. On a critical success. you gct a
10% pennanent raise. Results of a critical failuJ'C vary: loss of
one or more months of income (-I i. -2i, CIC.) or being fired is
Iypical. 001 an on-the-job injury (doing Id. 2d. etc. of dam­
age) is also possible. The OM should interprel all results!

MomMy Income: The amount of money earned on a suc­
cessful roll.

\\~alth UI,,./: Each job has a wealth In'el: poor. stn/g·
gli/lg. a\'erage, comfortable, or lI'eallh): llLis is the minimum
le\'e1 of wealth the chartlcter musl have if he holds that job.
Very Wcalthy and Filthy Rich characlers gel "wealthy" jobs.
but the Very Wealthy take home Iwice the listed pay for any
job, and the Filthy Rich get 10 Limes the listed pay!

Game time is the time that passes in the game wood, The
GM judges ho\\ much time has passed.

Time Behveen Adventures
In a continuing cmnp.1ign. you also need to keep tr.ICk of

time between ad\'enturcs, This can always be the same

amount of time, or the OM and the players can agree on a
"logical" Lime to pass between the end of onc adventure and
the sian of the next. It can be a good idea 10 let a month or two
go by, to allow for healing. "ordinary" jobs. interplanetary
travel, CIC,

Of course, no game time al all has 10 pass between ses­
sionj. if you can'I finish an ad\-cnture in one session. If. when
you quit play, the heroes ha\'C just spolted an approoching
horde of demurer microbots. the cybcrswarm will gel no
closer in the real-world week before you can play again!

JOBS

HOUEnTURES
Thc OM should usually prepare for an

advcnture before a game session. This
involvcs dctcm1ining a way to mOlivate and
involve the PCs (e.g.. a rich or interesting
person hires thcm to solvc a problem). Make
notcs (or di:lgrams) to help describe events
or locmions the adventurers may encountcr,
creme a fcw intcresting NPCs the PCs m:lY
intcrnel with, and dcvise challenges or obsta­
cles that require wit, negotiation. skill usc, or
combat to ovcrcomc!

If fatigue reduces your ST to O. you fall uncon­
scious and aUlomatically rest until your ST reaches I and
you awaken. You canl10l have "negativc" fatigue or a "nega­
Live" ST.

Sample Fatigue Costs
MaTChing: Each hoorof rood travel costs faLigue equal to

your encumbrance Icvel +I. Add I more in hot climates.
Running or Swimming: After each 100 yards traveled.

roll vs. HT. A failed roll costs I point of faLigue.
OW'".r.ertiQll: Carrying more than 20 Limes ST. or push.

ing or pulling a very heavy load. costs 1 faLigue per second.
Losing Slup: A night withoul sleep costs 5 faLigue. A

half-night of sleep costs 2 fatigue.

The following topics are liable to arise in the course of
running a campaign: see pp. 26-27 for campaign ideas.

CRmPRIGnS

Characlcrs' livcs may be de\oted
entirely to adventuring. or they may have
more mundane jobs they perfonn in between:

see p. 138. Fi\'c things define a job:
Descriplion: The job's titlc, and what the job entails.
P""quisires: The skills or advantages needed 10 do

the job. and the minimum required le\'e1 in each, /- .....

Recovering from Fatigue
A faligued character will regain his lost ST at the ratc of

I point per 10 minutes of rest. Talking and thinking are
allowed: walking, or anything more Slrenuous. is not rest! The
O~1 ouy allow an extra point of faLigue to be regained if you
eal a decent mcalwhile "sting,

Fatigue due 10 losl sleep is regained only by ,getting a
filii night of sleep! This restores all lost fatigue.



3D blucpnnlS, I·B.
3D pnmCTS. 153.
MI\~ 129-1J2. 210. 212-216;

_; 1J0-132; ruciaJ and~r.
22.5-226-

AcrobnWng. 52.
Agamemnon. 45.
Age. 128.
Air cars. 193.
Air rt'SLSlanCe• .56.
Air 1'.'llIflin'. 101.
Als (Ar1Lficial InlcllilleOC'eS). 62;

orphiUlt'd. lOll; fOg"t'. 108.
A KVl, Jt't' AW/Hlomous kill

l't'/Ilcln
Alethda.42.
Alelhda Slalion. 42. 95.
Algernon Foundalion. 89. 98.
Alien WllllaCl. 87-88.
Alpha upgmdes. 115.
Amortahsm, 88.
AnarthocaplUllism.89·90.
AqulllTlOrphs. 116.
Arrologies.33.
~Consptraey. 16-11.19-20.
~P1ague.19.

Am'al;w. 226-227; andfocing. 198;
ptl'$ONll, ISS'·I61.

AttirlCiai mlelligcnca.: sa Ms.
Aslant SIaIOll. 45,
~ 39-42; habitlJts, -W-41;_r-Eo,," (NEAsJ, 40.
Astropus. 118.
A1I!Il'l5phan. l'n'O$AK'. 58: troct'.

57-.58.
AUgmrtlled realil)'. 62-64.143.
AlilOIlOmOUS "ill \~hicles (AKVs).

74.102·103.
A\7Itat' K1ustmorp. 44. 94. 117.
BAKORSTAPAS.97,
Bernal spheres. 75.
BlOChauvimsm.88.
BLOfacs. IS).
Biogenesis. 76.
BiolllCulc foCanner.s. 151.
BionIcs. 64.
Bloroid.~. 76-77; SIUIllS of, 76;

Irmplll/rs.II6-118:tmfficki!1g.
106.

Bioshdls.73.
Bioteeh Euphnau:s. 94. 116-118.
Biowe:apoos Directorale. 22-2).
Blue Sh3do\o.. 9.1.106.
Bmn ImplanlS. 64--65:

((}mmUll;C(lIl)r. 64: U(IIic. 65:
sa also ''''ploms.

Brambugs. St't' Nanodrugs.
Brampeclmg. 167.
Bmnsanrung.l66-
Bullet l)'JId-. 1.57-1.58­
BUIJIary roOO. 1.54
Bush robou-. 73; tempkut'. 121.
Buubots. 121
Calcium had.. 24-25.
Callisto. 45.
Carbon nanotubes, 70.
CUSlnl SWIOl\., 21. 46.
Cel\$, ~tleroJlotI. 167:

rrjlll'tMllotl. 167.
Cno. 4()..41.
Ch.:wclCTS. ptJItllS. 110. 209; t}pt's.

116-114.
Charon. SO.
Chemscannen. 151.
ChcmsnilTers, 151.
China, 12. 8().81. 85.

CJornn,;, 72. 162.
C1othiftl-, 146­
co, ,,,,,am... "coaa. atrrme. 58.
Cololual Ctnetx19J. 117.
ColOnialism. 88-89.
ColumbiaAe~. 94. 97.
Columbia Deep Space Port. 35.
COlllbat.2JI-2J6.
COfIIttS. 49.
Conlmlss1Oll fOl' Interplanetary

Pcacelllld Securily (CIPS). 98.
Commumcatlons. 52.
COllilllunieal0f5. 148-149: ;tlfmrrd.

149: IIIUr. 149.
Computer lcctmology. 65-66.
CompulC/lI.141-145.
ComcrsIOllC.37.
Corporalions,93·97.
C06mellc sofl"an:. 143.
Coscofliving.I28.
CRABE. 44.
Cnnunals. 96: most wam..d, 1M:

Drgtllll;:J1/1OIIS. 106-107.
CrynboU. 122.
Currroc~. 137.
C)'berdrmoerac)',89.
C)'berdoes. III
CyberdollJ, 122.
~sm.89.
CybaWl15. 72-73; and rodiariofl.

60
Cybal..-armJ, 72-
Data nrI"'orU. I.H-I48.
Data s«nge. 142.
Daubases. 143-
In\Kb. 42.
0cc0mpI\"ss1Ol\., 57.
Ottp spat.: opmlllOOS 'chICk

(DSOV).74
DruTlOs.39.
lksart.37.
Die Biodroidrn Ikfreiungfronl

(BBf),I06.
Digllal mind.~. 134.
Dionledes.45.
Oisadvanlagcs. 132·\34.210.212·

214. 211·219: tI{'M~ 134: '/Jcill/
IJlld SU//t"r. 226.

DI~lance. imerpl/ln"//lry. 50-51.
Dismbuled vinual interfaces

(DVIs).142.
DomestIC equipmenl. 146.
Do",..nslinks. 64--65. 1.50.
Dunc.Dlles. 20. &5-86, 90. 117; su

/JIM) GIN''' D,H1nButes, Red
DIuv:wll/cs.

DVl,pnntt'd.I26.
Earth. 32-35: orbit. J+J.5:

stuIISfi€S, 32.
Economac$. 137.
_87.
EIancn. 14.33.94
~ ,nlCIIJgcnces. lOS.
Emtrgml; l«hnoIogies. 152.
Encryption. 148.
Enculllbnntt,.54.22S.
EnerJyttlll, 146-141.
~menlS. 226.
Environmental dangCTS. 58-59.
Equlpmenl. 226-228.
Escape 'elocil)'. 52.
Europa, 43-44; Sf(lIiSI;CS. 44.
Europa Defense f'Ol'Ct' (EDF). 4-1.

106-107.

EuropeanS~ Control Agent)'
lESCA). 103.

European Umon. 79-80.
EJ.CCUll\'C DecislORSI~

(EDll. 42. 9J
EJ.ecutl~espace \'r!ucle (ESV). 74
EJ.ogenesis, 14.17.42.4-1.49.94.

96, 121.
ExogeneslS SWlOn. 42. 9.1.
Exowombs, n. 163.
ExpedJllOll gt'at'. 151.
EJ.pl06II'CS.235-236.
Farhauler's GUild. 98.
Farslde ObscrnlOl)'. 36.
Fa.~hion Items. 146.
Faultflcsh VDlS. 75.
Femurcs. d'lml,·rtr. 134-135.210.
f't'liel1lS, 116-117; felicia lis, 117.
Field scanners. 151.
Fifth Wa,·e. 21. 24-2.5.
Hoolen.115.
f--ounh Wave. 21.
FragmcnlS. 79.120.
Free CliteS. S4
FIlle Man. 38·39.
FrCC'ha\~n•.15. &5.
Funuslungs. 146.
FusIon pov,er. 66.
Ganymede. 45,
Gas CWlts..58; s« abolupltt'f,

fro't'plUM. Satum. Uramu.
Gmerued humans. ttmpble. 115.
Gmefi,uDI·67,
GmeslS Stahon• .u
GmetIC engll~nng. 67.(1).""-...
Genwc RCluJalOl)'A~ncy lGRAl.

2.5,97.
Geneuc laUoos. 135.
GenrllC upgndcs. 67. 69.
Genglllcerinl!. s.... GenBic

en8mnnnll,
GenTeeh Pacifiea. 9J-9.5. 116. 118.
Geoslalionary E:anh orbil (GEO).

).I.
Gcnnlincs,67.
GhosIS. 78. 142. 167: templmt. 120.
Gmm-class SOY. 192.
Gruvily. 53-.56:jillis wid. 56-57:

h..ulth I"ooltllls Imd. 55:
Ih/tJ\\'ing objecfS urut 56.

Green Duncanlles. 24• .u. 85.
Green Syslem. 89.
GI\:nades. ISS'.
Ground can.. 193.
Ground "..narc, 100.
Gunntn.,lflOdifim. 198.
GURI'S BaskSd, 53. no. 129.
GURI'S Rio-Tech, 110. 11.5-116,

118.
GURPS CoIfqwtrdiUM I, 110. 129.
Gt'RPS t" Nomme. 132
GURPS 5p11ct• .58.
GlJRPS UIlrD.Ttch., 140.
GlJRPS UItnJ·Ttch 1, 140.
Gypsy A/Wis. 49, 86.
HudoA'Ire,141-142.
Ha",l.anlllndllSlnCS, -12. 95.
Ha",l.anl! Staoon.-I2.
Health lIeIM. 146,
Ilc;u. atrt",e. .58.
Heavy lift "chlCle (HLV). 74.
Heavy space tnanspolt \elliele

(I-lSTV),7-I.
l-lelium Cily. 36.
Ilclium mimng, 67.

Hoben. Staoon.. 41
Hlp AJradaa.. 39.
HIgh Earth orilft (HEO). 34.
HUD sights. 1.56.
HuGE. s« (H1lCIC orglll«nIl8.,-
Human AllJaDCl:. 98.
Huygcns Base. 21.
Hygcia.42.
HyMRls. 114. 163.
~1)·pet'CvoIullolllsm. 89.
H)·pelion.46.
H)'PCf5Cnsl'll\'C MagnetIC

Resonance Imagel'S. su
HyMRls.

Implanl \'inual inlcrfoces (IV Is),
142.

Implanls. 1.19-ISO;jocb. 1.50.
Incubus. 117.
India. 81.
Infomorphs.119-126.
InfOSOClalism. 22. 90-91.
Insecl bioswarms, 171.
Inll:Jhgenee agencies. 97-98.
Inlcl1Il1lnia, 42.
InleoWnets. 149.
Inlcrrlanmf)' E.1.obaoIog)'

Foundauon liEf). 98.
Inuon messages. 1J5,
In\'1d. 143-144
10.44
l-Shlaru~ 116.
Isbmil: Cal'pha/t. 84.
Islanda. 36. 84
JianglJ SlallOl\., -18.
Jobs. lJ7·13S.238.
JUPllCr. 43-44; moons if..u-

45; SUI/lSM$. 43,
K-IOA postcanlllC. 118.
Kagoshlllla-cl:us 0lV. 191.
Kllnillbe'l!. 84.
KUiper Bell. 49.
LA. 36-37.
L5.37.
Lagrange poinLS. 36-37: sn

/J1.J(lU.LJ.
l.lmgunges. 224.
LIlscr liSlel1lng devices. 154.
LIlsersighls.157.
Liang MOUl1lain. 45. 85.
l.lbenananiSIIl. 89.
l.lbcny Bl'1I Station. 42.
l.lft' suppOl't gear. 152.
l.lghl-I:Il!- 52.
l.lnuWIOOS. 226.
Low Earth orbll (LEO). 34.
Lov,._Sapaent Als (LAb). 62:

ft'mp!ate. 119-120,
Luna. 35-)6. 5S~ stanstlCS. 35.
Luna Cil)'. J6.
Mac~n Uruty. 37.
Mxrolrames.I~t', 122-123.
Matn Bell. 3942.
Matnframes. tewtplott. 122-123.
Manann'an SQuon.44.
M3Ipm StaUOR. 37.117.
Man. 37-39• .58; _is/ics. 37.
Man Academy of Space

TC'Chnology (MAST). 9.5,
Man Inlerplanetlll)'. 95.
MartIan Space Ele\'3IOl'. 2J. )8-39.
Martian lriads. 107.
MlIrwari Digital. 95.
Mcchanimism,90.
Medical equipment. 162-163.
Mrd-class PSV. 191.



Memes. 86. 87; comn/OII. 87-93.
Memelics. 22. 86-87.
Memory lugmenlauon. 63.
Mercury. JO.31. 58; SlatlStlc$, 30.
Metanoia-scries upgrades. 116.
MN:mbots, 72; tquI,-"/ pactagu,

169·171.
MlCl'Orrames, 1~lt. 122-123.
Microgra,'ily.5-&-55.
MlCJtM«h. mtd.caJ, 162-163.
Mlliwy.99-104; sp0Cf!oomr. I().&..

lOS; stffJ/'lgtst, 104.
Munas. 46.
Muwdmm.. 90,
Mmd emulations, 78·'79; sojtMTJ"r.,....
M,niraetunng. 69.
MIRlstty or StIlt. Sccunly

iGuoanbu), 97,
MItIIlda.. 48.
Mobile helmelS. 123,
~iodubr robofaa.. 153.
Monaro. 8-1.
MonutaI.84.
Moon.lhe; J« Uutu.
Moons/Jadl:r.I. 36. 96.
MOI'pholopcaI rrttdom, 90.
Muldoon. 01'. Sluyonu. 23. 49-SO,
NAHGI. 13.20-21
Nanan:hy. 90.
Nanobup. 15-&.
Nmodrugs. 16J-I6-l
Naood)'llllTlic5. 42, 45, 94-95, 97.

'22
Nanolabricluon. 10-71.
N:IIlOIl1OChines. 11.
N:IfI05OC,allSlll, 22. 9O-9J.
NOOO6Wis, 166-167.
Nanosurgety. rodiroJ. 166-167.
Nanosymbionls.. 16-l-165.
Nanol:cctmology, 70-71; mtdical,

162-163.
Nanotherupy.I66.
Nlllll)vilU5e$. 67-68; Kt also

ProltUS n(.IIO\·inuts.
Naltonal AllOOllpherie Helium GM

lnilialh·e. su NAlIGI.
Naval wmare. 101.
N.vi8allon. ptnmral, 63.
Negau\'e Growth. 39. 85. 106.
Nco-Gnosticism. 89.
Neogenesis. 67.
NCplune. 48-49; sUlIisl;CS, 48.
Ncw CO\'cnalll Slalion, 42, 46.
New SlIanghai, 38.
Nippon Uchuukuihalsu Kaisha

(NUK), 95.
Nomapicni Ais (NA[s). 62;

Itfllpill/t. 119.
Nyx.118.
O'Neill CQIOI1ies.)6, 39. 75.
OlympIans. 115.
Oon Cloud. 49-50.
Optics. [5 l.
Droil. SPU('f!("roft "radmlg. 52.
Droital 1II11T01'(, 39.
OrbltallnlRSret' vehICle (0lV), 74.
Pacific Rim Alliance. 23. 82.
Paci.rIC War. 22-23. 35. 38. 46.
Pallas. 41.
Pan-SIJ'imt rightl. 91; .ublt, 127.
Pantrop)'. 20, 24-25. 91.
PaIabumans. fh.
Passenget'~,~Iliek (PSVI. 74
Patroclus. 45.
/'r:tasIu<lassTAV.192.
Pulplc:'s Republic orChrna.. $a

auna.
PtopIes'lIbenIoon Anny Nary

Space~ (PLAN-Sf), 103.
I't13rm 11llmah.. 71.
"""""-39.

Pluto. 50; slOlisli(s. SO.
Plymouth Roc" Sociely, 98.
Polypedes. 123.
Pon Lo....ell. 38. 8-1.
Preser-.'lU.IOnIstS., 19-20.39.44.92.
Pressure. atrrmt. 58; 1olI~ 58.
Pnmordial b1xk holes. 30. 49;

contlT1'l~rI)' sunmurdmg. SO: $a

/llso $Jrr..)J<.h.
Pn"at'Y,77.
Proteus llUDO\mases. 68. 165,166.
Ps)'chosurgtfy.I66.
Puppt!t implantl. 65. m. ISO.
Quanlum computeD. 66. 141.
Quuu.219.
Radars. srom.. 151.
Radiation. 59-()0.
RadIO diRlction finders (RDFs).

149.
IUdio5.. 148-149.
RATS. 124.
Rod Duncannes. 45. 85.107.
R~hgion.92.
R~_ suo-q ,'duck: (RSV). 74.
RqJroducu'~ 1CChnoIov'. 71-72.
Rdcan:h Suoon Aphrodile. 32.
Rtsoiution<1ass SDV. 192.
Rcsu-aJ1lI lk:\iDe$. 154.
Re"i$ed ()Jttt Space Trnl). 8. 19.

35; 101 0{. 86.
Rht!a. 47.
Robollcs conuoI !OflYo~ 1+4.
RoboflCS. s« Mot/uklr Roboftrs­
Robou.. 72-73.
K~ China. 12. 19.38.
Sap~.91.

SapIent Als (SAls). 62; It!mpW.t.
12(1.

$apicnes. nglus of. 126- [27.
Satellites.. olTificwl. 35.
Salurn. 46: '"""'-'"S of. 46--48; rings

0{. 46; sWIlSIics. 46.
SDV-90 (Rtsolutioll and Gram

classes). 192.
Sea shepherds. 116.
Security agcllCi~. 97.
SeIL'IOfl. 15 l.
5<'nSOfY plOCC5Sing. 63.
Se",nlh Heaven. 37, 42.
Shadows. 79, 120. 142; nf!l<'. 121.
Shcl.belh. 23. 42. 49-50. 88.
Shcl.bclh E.lpcdilioo. 23.
ShonTce.94.
Sidun. [16.
Silos Duncan Slalion. II. [9, 24,

41,85.90.94.
SI1'.1-7 Pn:t/("....r<lass AKV, [92.
Singapore, 84.
Singularily. 24-25.
Skill SCL~, 144-145.
Skills. 136-137,2[9-224; I""': 137.
Slink.ies.. su Slinks.
Slinks. 64-63.
Sm:ut ammo. 157.
Sman m:ll!l:r. 73.
Sman .....0Iheads. 158--159.
Snakcbots. 124.
Snakthcads. [07.
Sof\.....are.142-145;Jata

rrquimnousfOr. 143.
SoIM E.lpn::ss (SOLEX), 96.
Solar fIur:s. 30.
Sok!M:D. 101.
Soulh Arrican Coalition. 8-1.
Space combaL 194-203.
Space COll\fOI \~hick: (SCV). 74.
Space aerf!l1Sf! pbtfoon (SOP). 74.
Space 60rnlnance \-dlicle (SDV),

".Space tqwpment 152
Space habll3lS. 75.

Space lntelligeoc-e Agcncy (SIA).
98.

Space sickness. 56.
Space tnl\'el. 52
Space ,,·mare. 102-103.
SpacecnUl, 74-75; (kSIgn, 173·190;

n~s. 74.
Spaceplanes.. 52
SpaTe\.:, 96.
SJl('('ies modirlClllON. 67.
Spm graVity, 5-&.
Sw!rord lOI'\lSoCJ., 15.
SlaUstia., explanatIOn or p1anetlll)'.

29.
SlalUS. 126. 128.
SiodbN,,··dass USV, 193.
Sultl. 1.s9-161
Sun. 29-30: S/(IIU/IO, 30.
Sutnilbrn dust. 15-&
~,,-aI geM. 151·1S2.
Sun',,'aiism, 92-93.
S,,'ImlS. 168-171
S)·sacmT~AG.37,49.

94.96.122.125.
Tabks._lliotr.,I57;bfui<­

dimNlV. 227; bum modifit~

195; romptIlt~ 141; C'ONrol
$\"SIt!1JLI, I77; ~PF. 189: ""'""~
IftNn dttQM71 ob)«ts, 2.30; t!twTB)'
bonl.s. 186: ItobIIlII modults.
18-1: Iwurd 14ropotlS. 2.."7;
Inttrp/lJtwlun' disUlItus. 51;
jobs. 138; WK~ 181; mujor
damu~, 2(13; moIt1W1s. 175:
_NIII skillln~lJ. 220:
mutllllllfUpods. 188;p<m'
JilfHtnl nghu, 121; pamcw
ucctltrtUflrdomugt!. m
fXJnic-lt acr:t!lt!r%n. 182;
pII}"sicaJ sJ"llln,,/s. 220; poI4·tr
rotrs. 185: poI4·trpkulu. 185;
qUlll'1tn. 183; ruJiullt)tl t!J1«:IS.
59: rrOCllOti ttUW, roo!(JIII, und
Illti. 187; Jt'tlSl/fJ:, 178: skill sm.
145;$tlMt'/IO"·tr, [86;jpaCt
dri,~s. 180; sfHlI:'«roft
Il«t.lWrif!S, 184; Jpt!t!d1rangt!
IltId sj~. 235: sllI/".I. 128; SIO""
shtlltf3. 183; WrfilCt It/ll""s.
186: I/lIlktll't!. 181; Ihrvwn
obfr<'/s muJ d,slltncl'. 230:
l!troll'n \''f!/IIIWIS. 228: Wtl'/IoI/IIS.
156.

Taboo lmil~. 135.
ThcticaJ software, 145.
Thiko Slation. 35.
Tech levels. 140.
Tcch·'pidcrs.I25.
Tdeopcmuoo. 144.
Tek:pn:.~1ICC ExpcnclICC Net....'Q/t

(TEN). 95.
Tcmplalcs./nl/rvid. 116-118:

bioshtll. 126: C)'btnht!/I, 121,
125; d.giwl nmuJ, 119,12(1:
d,,~.,al mmd 1t!lISts. 120: hutlllltl.
[15; hUlfWl tnltOC Ilf'l'mtk.
Jl5;modt"l. [14-116;
parohumall. 116-118: rocwJ.
114-1 [6. 22+'225; uplifrt"li
ammais.118,

Tenrun.2(I. 24.94. ItmpWlt, 117.
Tcnzao Hea\')'Industries, 37. 42,

96. 123.
TnaIogos. 147.
TerroristS. IOS,I06
Thm:l Wa\'(:. 21.
TIM)'i, 117,
TISSUe engUJClmllJ. 75-76-
Tium. 26-21. 47-48. 58: SU:lll.lIICI.

"Titan Comoroum, 96-97.
Toob.. 153.

Tnmquilily Industrial Zone. 36.
Tl1IlISlIllllOSpheric "chicle (fAV),

74.
Transgenic life forms. 67. fh.
Tnmshumon SpQu: I)up Bt}"tJtld.

58.
Tronshuman SpQu: Fifth 1\01".

120.
Transhumanism. 93.
TranspacifIC: SocialistAU~

(TSAl. 14,22-23, 82-83.
TranspIanls. bitJmod. 161~162; 11mb

and OWU'-. 161.
TronspoI'Iauon. 172.
Triplanelary lines.. 97.
TnlOn.48-49.
TlOJall Mafia. 85. 107.
Trojans. 45.
TSA. $a Trunspot:rJU: SoriaIur

,,/linnet.
TSA BIO\Io'~ DircctOOllc. Jt't

Bi_'t!IJf'CJftSDi~t.

U.s. Titan Tmi1Ol)'. 47.
UCAVs. 124-125.
Unde",.-~et' 5Ul'\'i,-aJ. 59.
Umlod StatesAerospace'~.

,0>
United States or America. 83.
Um'"l:f5lI) of M3/$-. 98.
Upl,rted IIllllla1s. 77.78; tonpIotts.

118.
Uploading. df!Suw,i_~. 167.
Upslints. 6+65, ISO.
UtanUS, 48.
Uti[lIy space _'ducle (USV). 74.
V_lap. 63.
Vacuum, 57-53.
VallWla Swion, 45.
Varatwnihira SlaUon. 45.
Valican.8-I.
VeldtKotp.95.
Ven\.l$. 31-32. 58; stallS/ifs. 31.
Vesta., 42. 94.
Video processing. 6J.
Vil.lIIg. 117.
Vinual imcnoce glasses (V1G).

142.
Vinu:il intcnoce implant5 (VIIs).

64. [50: temp/me. 125.
Vinual re:llilY software. 145.
Virtuall:lgs. Sf!t V-tags.
Virtual IUlors. 63.
Vinual-rcalily gear. 149.
Volkspidcrs. 125.
Von Ncumann machines. lOS.
Voopcr-Babbagc. 42. 96-97. 122.
Voslok, 122.
Wcalth. 126-128, 137.213-214.
Wcapons. 155-159.227-228; htlll)'.

[55·156; Ollii/HIS. 157; por1/lbk
[55; mtJl'f!S. 197; SllIn. 155.

Wearnblc: \'inu:il inlcnocc:s. 142;
Itmplmt.I25.

Web. the. 34.
Webhre. 34.
wort pod. 74.
Wu Tsao, 117.
Xiao Chu. 97.117.
Xox cullS. 6-l.
Xoxes.. 142 167.
Xoxlllg. lOS.
Y:unelel Swion. 42
Yousbeng. 117.
Zero granly. 56.
ZlIOfIUIOIlIIg<Jass HSTV, 21.
ZiIlSl.ldra. 118.
ZR·3s. 111.
ZR-5s. 111.




