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ill alh_. ",,~.1Ild ......;.:01 <:oaIlicI. 1lw< CCft

book is T,.'I$"'_- $tMN• ..bd1 PUC:<&$" "'''''''':w
<:L lhe...ai:ng. Odxr boob .,"1lil>ble includo Fifdo~
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The ~biII Belt and Tro;.. AlolenIicb inc:1uck
_ Ibm a million tiny ..ukIs, borno: 10000a ooס.ס10

apall bnnp.~ faKuls. a.>stians and Bud­
<tilu. c\<ak••- - Is and~ and 1nDSIIumanom
... i.'. __I"" "Iho) 0·'1'"1 ....

DISCOUERIRG T"E
ASTEROIDS

~1.II1M disI<ut«".,.,. w s.... ... Satw>I ~ IOUrr III
100. rhor ...,~ if MJl"1ItU'<J by 4 sw/I partS""'" w
s..... w...sif4..J.,7. 7M £tJrrJl4 ..6.1O. M~" 4..11.</6.
N_ """"'s ~ gap m liIU W ordtrl)' progrt'ssWn. AI'"
M~rs IIt"rJon-.SQ spa« of4 +24.18 pam. i'l ....!tkII1IO
pIDNr has)-n beot SHrl. C"" ON ~Iin~ IIttv W~,
of W """..".. It4d ILfI litis spin~•• C"....wdy ...".
Ftom "," ...~ """'" ro 1M disIottrr ofJwp<s..r ",. 4+48.51
parIS. wt4fi-11y ro J1lal ofSMl"" ",. 4..96=/00 pam. ~

-./oItoItII Elm 1JiJ,d"

~;}U',..." ...... tIft
GrsJinoIft H...."

In 1m.. COer- "'(&Jijl(J~~ Bode.
.....n.,fn:mwcarlior~~ ~T"""~
.. w IlItIilaI~~ dle plaaeI> fclIoo,d I spcafic
niid......ocal pIliICfIl. FroIIl Ibos he: 1701".......... 800e',
In; .."-'" I"'tdiclDd Ibo 1" ............ ~ a pbnel; bctoo......
,,~ and JupilCr, ..11= .. such pbnel; had been SCC1l. A
few )'Q'S .... dle _ty diKo'o-cm! S('\'(ftIb pIanct.
Unra.. found te-yond dle orbd 01 Sarum. abo cooformed
10 !kde', ",1aIion.Wp.~~ Europe', beiI
_01101'0:" begatJ a~ hunl for \he -missin8 ph...·
a~ !hal "'as bdic-o,-cd ro oml 00"'«01 M...-s and Il1pilCf.

On llo: first day of llo: 19Ih <:l:nlilry, llo:~
(j;-we Piazz:i disco,-c-rcd on object !hal he initially

ftSTEROID fRmlUES
/U>., oid famiJ)' ;,;aarouPoiMaia Bell aAenIiQo .... fol.

.,... "a} orbilaI f*hL F ·lin...,.-..d ane.- !toe
~ obeoed (m.-dIco\'Ued) asaoid]v. , 10 ltoem.
lbc)- illclrIolk dlt- C)'bdcI. &.. Fkns. HikbI, 11uotp KI;ro.
.... f'lIoo;aa. _111..... ( Y Abed 4S'.1o~ cids bdooi&
10 -..roatX f &

AoIcnJid fa Tn.....: fomoed ..-toea. KZ:IbIe 0Id.t-
fcred ........ "'· - 0' ..ilh...m.r IIrJ:r bo:dy, bi ' ........ or
bodl ~ do:m iaIO 6........,.. laJo:.,( ..1IidI f<lIo."a1lto:_
orbc. Farnit)' ,.. ,,~ s"~__...0." .. 0. AsII'r­
oOd fami6m '" _ ,el"' '01 lip duiltn ofas&croido; in pbysocaI
pnwmII) - two ""I od.my hi,.., nearly idcIobcal 0I'bi.s. on
CWO'Il" SIde of d'oe SI:lII.

bclie--..l "'IS .. """ comrt. Afttr ... orbit " ... bew:r
cldcnnin<:d. it "'lSob>->om.Iy......miog dse.l.~

hied a~' pIanct. mudllnlIlkr Ihr> E:r1ll's -. and
..... euaI)- ..1I= 800e had I"ediCIDd • sbouIcI bi:. Pi:w:I
iUrI'OtId dti rirlorp:-. ecru. afIrr!toe Rllman JOddeM of
cr-- 1.JIdt """" ilia. a )'eM' br::r, ...m.r small bo:dy.
Pallas. ".... dnco>cml iIIInoJ a suaiJa- ortIIl. lbr
.......... "'-tIIiam Ik..,bd dttc:trcd lbr: smo;r 1hoJI:
bodies ..-.:n- 10 lIll)' c:w.-ed 10 !toe pIantls. ~- ohoaId
toe calIod~ ('smaII-ItM"S' IIlbcr Ibm pI:rwts.

The No-.> 7 ,<lids .,eft -lIOIJClIOt. Coundcss IROn'

¥ oods "wld be di:sa>\--ued. m¥in& up :Mi '"a7mlid
toel<~ oflllilliom oldi§cmc Dll;cas ciR:ling ltoe SUI\.

ASTEROIDS
/U> "IlI'fOid is all)~ or no:aIIic bo:dy ISI!'I

..... 01dlt- major pI:rwts. dltIr mooas.. or one ol comet-
liM ice d-ro-afs of .... K"'P'" Bell and 00rI. Cloud.

Aslomid< .. Iefio<,-cr <Ielrilm from ltoe binll ol (M

tobr 5)"1Cm. IR'CJ1IJed by }uplIef'S mong gtl"1I) fn:m
(0ITIIIIIg on acruaI pbntI. IMlCId. lIoer W'lk$cr<I 'llIO
many srnaIler bodin. nw. "'as 4.6 IliUion )'C30S 1&0- Since
ltoen. mo5I of lhese orilin:al ........1 !lollY~ ha,'e
been furIher m.gm:nled by hi&h·,'elocily collisions. ftSUll·
inll in ltoe coonlless srnaIler ascm*ls lha1 ex'?lOday.

The ,..... IlUljori\y olltoe astrroids ni? ,,'iltlin
ltoe ~Iain Bell Dr "titcnIOd belL" cin:lina ltoe iUlI

bclvo ..... ltoe omiS ol Man and Jupiltf_ The avrmid
bel< is al'OlIghIy dkt-Wpcd rrgion abouI 2 104 AU
disurll from dlt- AlII and 0.2 AU deep. 1I suaddles
ltoe poiN (2.8AU fn:m!toe sun) ,,11= Bodt's I.­
had I"ediclell a pbnel; ..wld toe found.

J,b;l M.- 8dI1i1t1oids foIIoo.,,' dIipbaI boa
~ oobitaI J*h5 ...... Ito: ...... 1loe)' n''d III
.........dila:_ as IIoe Eanh. boa lite dwtt 10 su.
~'Q'S 10 w ....... on..~ cdIa.., _
-'ormI)'~ OWl' w "biia Bell. Duo IOIto:
pa,jarionaI infbDocs of !101m and~ d>n'e
... iOITIC rebll,'d)'elI\llY 0fbQaI paohs. caIkd Kid,
,,'OO.X1 G3ps. ..hen: f....er aloImlids cUll. GroupJ ol
DICnli<h Il1O nil.< dial ha,.., ",Iati,..,ty similar
omlll characu:r1>tics - K'C As.......... FamiJiu.
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IlSUROID TftXDnOmV
~ Oft' lllaIly diffemll l)-peJ of tiI<'Rlid:s. bul !he

IRIjoriI) ...,~ as mnallic. _yo carbollaceous. or
frol:m ,'llIZk. 1D!he M.... Bdt.ll>CUIk lIld_y asoft".

~ pc:doxllil_ in !he ""innrr ...bin Bdt.~ o;bcr 10 !he
sun.. .""Ie: cabo"aceaus IIld frol:m ,'ObIi1e: aolmIi<h...,
<x*u,*aa:l funber","aY from !he Jul'L.IIl!he ..........bIIl....-
M~taJ[ic Astuoids

...1c:WIic oicIs.... I •• ~. pod..-tat mrtaI
bouIckn.. They..., !he IcaK caw...... of III ilIlImIKIl)-peJ.It.. '''e ab<:u S'If, of IIle DlIl ptlI!'........1oR an:
fCUll! .. !he ..... -'bin Bdt. JUSI pISIlhc: orIIit of Mars,

"''bon !be ooIar S)"$lml formed. !he~ ""paretII
body'" &>IttOids in !he inner ...bID &~ eaumr:d mDIlly
ordinary mct.. iroIL IIld odler Ilea,)' mews. buI aooa All·
inaofllR!lal* rm-rn,l' i........ , MICh. aIuIra__26.
As d>esc deca)"Cd..1Ix)· Fncr3Ial inIm;c hell.~ !he
&>IttOids 10 mtIL Undtf dx inIl..era of an'iI), dx
moIIeft~ bccamI: difftf"<fllialed _ iron and odler
hea')' mtIals sank dcqJ intolheir cores. "mle: lilJhln rock
and a coaling of lOlidifocd la,.. formed !heir CfUSU and
mantles. Ontt they cooled.~I. pimc..al~
had lin inlerior SlrUCtUrl: 5imiLar to~ of !he pbncu;,

Few of~ prime"a! diffen:ntiaccd~ sur·
,i,'cd intae1 - IllOSI ",en: wllerCd by billion! ofyem of
inln-.asteroid collisions. Today's mctaIlic tilCrOIds arc: the
frag:mc:nu of the pi........:J mtIal COI"C$: larJc chunb of
nickol·iron Iaotd "ith '"impJrities~~ indldo platinum.
iridilJll\, uranium. gold. and odler ,-aI\llIbIc Oft:$. This
maka l mtIallic aslCrOid a polCrIllaIlrQSlIn: ......" at pre­
cious IIld irlf;k>sDiaIl'IItIlIs.

Stony Ast~roids

SIony aIlII>'Ods an: l din) nicld color. a biI <brUr
IIld III(ft lleI,iIy cr-.c:d lhaI dx rnc:uIbo: aM oids.
~ an: ,........ tinds 01..,- -.oids. .''-'h COOl bt
funloer §lib JUila! ali cidII:r smc- (1DOlolIy met) or
..,...,..(metllld .-al).Abo:u lS'\ioflll ~an:........

.sa;.;,. W oicIs usuaII) hr." lhc: _ <lI'1&-" Ihe
meuBiI;~ buI Jll:IIeId 01 bt"'I f,.,.•....." 01
fI\Illl:'-aI Did an:s. 1Ix)"n: dorpJ 01 fle mety owr
allY IIld mIIJIk.~""""_..-.I)~ .. lhc:
inner n:poII of!he M.... Bdt.

S-Y.in:ns an: olIm fraameru of IlIWb fI\Illl:'-aI
• oicIs IbaI ......". ........'Cf!lditI"~ due: 10 ohctr
Jov,tt an'iIy or Iact. 01~ AIIo ~n ..
"l'lIdinIry chondriltS~ (named afItt a cla!.s of mtI«Irill:S).
lheK undiff=ntialcd asteroids aJrUin pWftI of mtIallic
iron ......«1 "ilh iron and rnagne.lum 5ilialcs and 0Ihc:r
minerm. Uke the rn=Ilic aSltl'Oids. Ihe lIOI'Iy·il'OOli can

oonllin ,-allW>Ie q...mitiocs ofmcIaIs MICh as plalinum

The M.... IldIIftducles 16. '7 <>ids 1bII .... ISO
mib ar II>lft III diamola' (Iht bogg.est is Ccm.. j27 miIcs
aa'CU).~ _ iIIio .,. .k of~ llSlaOicls 10
miles 01 ""'"' III dia'....... 1 few ...... .....,;m .. half·
mile or II'I(ft III diaau .-lllillilons of -ods ....
IIlC illloi4 from brF bcJuldm 10~- pdlllb. E\U1lO.llx
"01. J _ of alllht M aids ill lht M_ BdI "

• __., ""'"'4&alllllhe~ - ifpd..a:1 Jl'lFlb­
cr. dlry"d 0IlIy form .. ~..,.. halflht sOtt ol1.-.

0II ....... 1ht kJW...... bmottrl~ dIM
_ .. mik or mon: III diImcIco- is 1hu. ........... 1Iliks
(~O.ot All). lboo"("\tt.1Ilc: weroid bell" ..."'* ti~ .. Ibi:l; _ ~·s lISI.Wly .. dlunI; 01
ro:k .. c:oupIt of hundml reel _ Cbii mouih 10

mine or hide bdIind) ....~ IOO.coJmiles. and a bouJ·
ckr !IC>"ft"al feet IC1'OSS e'"eI)" lG.lXXl or 50 miles.
~ Carl be ....'<:11 closer oogcdIer ~ many_.

oi<k .., llfbiIod by other~ !he It'SUll of coIUslons
!hat cjcacd debris inIo .. 5lable Ofbil A I)-pical a.>lerOid
moonk'l omlS ilS l"imary ata diSlaDCC of abouI 3-6 l;mcs
the largu~'Idiamt1tf. ~10:\l asIC1'Oid moons= leu
th3n one-~nlh the me of \heir primaries. bul a few ....
l.:qer. Some~ "doubles." ",th 1\<'0 _ghIy ~ual bodoes
orbil1Jli .. rommon~~ of ma.u.

Mooitol__04_mlht Maa Bell.Theada

P'V"'M..... 1DCble;
~&Irdo iWt"""'"' A BICb ......... pUOIp vi_0_" (_ p. TS*») ..... 1ies -.Ie dlo art. of:\lm

(and _ ct_tId; IIlocmos &nh"s <dol). Few l\'EAl

-.: an~ aOOllpk ofmiksia"'d::~="
T""..~T\r,,o~duslersoi oids_

ro..cJ.,.....·IT.......... ~p-29.
C_ AsImlldJ: 1lIew _ Io<aed III the OllIla"

.r-(p. 70):-r an: l'onDI:r~
frc_rJ('~ A few oids 18>", IIi&t>Ir

«ccIlIric llfbilS and do8", til i.. any of Ibcsc

"'""~
~ III oids ill I!Qe grtql5 """'~~

8dI oids (or COIIICG. in w~ of lhc: Cauurs)
.."host orbits ..."'" pc.1UI'bcd iMo differenl~ :1$ ..

RQIh ofe.uemaI inlluena::s. -=II as Jupila'S pn1ry or
coI~_ ...ilh ",her bodielI.

"STEROID
CHnRnCTERISTICS
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and ..... but as dltr lit IIlld:ilfcrtmMcd. d>e mtl·

ab lit In d>c I'orm ofl;'1Q nd>cr Ih>n $pOcific
...... $Iony 1It IISlMIIy fouDd in d>e c:catnII
~bIII !kk.

Carbonauous Asuroids
A cal 'K aAmlid .. a ctaara.kol-

om! SUlface piuod ",llll a..-s and <w>--'
AIaIs opol(d 10 SUIlli&fll may \"C:S small plumos
ol .....'DbIiJcl; sulllimo .... JPII<'"- Similarly.
fn:JM may I'orm 011 the MlImIOd • oqla.

Ca-bon.--" -...MI$ lit d>e lnOIIl CUllibOO

type. makiflI up 7S,* of the IOUII ~latn Bek pJpU­
IaDon. They ~ concellQa!td In d>c 0Uk'f M~n Beh.
TIle~ thai f<:Jf\'l1ed thtft, "'m c... '......ati'dy short
olhea\)' meWs ond 11Idioi~ and did nol~!he

proc= of differentiation thai ",,:ued Ito. metallic aster·
oids.~ asten:lids m a mu. ol sil~te maICri­
al. ClIfbon. "'~ itt. and • wnaU amounl 01 rneWs. as ",.,,11
as frolm p""" such as rnlJOlm. kydrotlen, and 0Jl)"Fft.

M05I prUnie\'al <Wbonaonouli~ "'-ere shanI:n:d
ll)' oolli:sions .......y smalirr bodits. buI a f",", bil Dnei

(~asCcRo) lin." ..,,-cd bfJiel)" 1IIlal:I5iIIOe the for·
mmoa of d>e sola" S)-' e.tm_~ em­
_ a Ia'fer fracnon of \"Olailes ($I".' • (I lba lit

pI«M.~ -e:ua-s) lhaIt do ..diDa) .....

IrlInaI mcb. !kace.1boy"'e a II<lIIIr"'''' .....'" dm!III)'.

Corbonaceous·l'l1laliJe Asteroids and
Froun l'l1l.aJile Asteroids

ThIsol:...-rnidem- ... round fa-thtr "''1)' fmm the
..... III d>e llUIermO!l: pilI1 ol!he ~bm IleII. and !he 0UICf

<obr S)'SlJml be)'ond. II. They ,e..<:smI about I~ of all
~bm Bell asrcoids. IS ""dl as aImos! all olthr Tm;an and
CenI3W" as.In'Oid popJlallOlI.

Tho) an: similar in composilion 10 thr <::arbonac:«Iu
I>lerOids.. bul ha>'e a lIi&J'oc'r ratio of >..,lal;1es to silicate
rock. Tho)' I/l: hard-frw.cn hydrocarbon shodgcc. mhcd
",ith lUCky chunh, "''''leT~ubIe sailS. itt. rnaqoeU!e.
cll)·. InlIIIJlJmO meuIs. ~Iany ol1h<sc I!oIatIids. espociall)

2A-3.2 AU: TIle Ccmr.oI ~biD Bck. do". 1 by -.y_....
1.3-4 AU, TIle o..t ),_ Bck. ,. I by cal. •...-
4-$AU: TIleo..n..os. "'.... Bck.'. j by..t._......

00b01o M oids.

lilt dark.~ ""O-t)pc- asteroids !hal pre.
domill3loC' in !he Trojans and OUIer sysum. an: rich in prim­
it;'·c orpnic malC'rial ond carboo pol)TJ\CfS.

Many of \he snullcf moons of !he gas gianlS arc sim­
ilar to large~ \"Olalilc lO>ICroids.

Otller Asteroid T)'Pes
There lit ocbcr rarer tiICrtIid I)-pes. lUdIas V$I and

PlllM (.....i'ing P""'C'"Il diff~ bodic,; .,tll •
~ suni... 10 '-'s) .. tho \"~'P" _.oids
~ o;fIunts 01 mnhcIo rod IhaI .-ere~ oil" \sa
10). mIIi<irg,).

ftSTEROID STRUCTURE
Tho: brJC:Il mlCIoids. $Udlas Cera. PaIIti. \Iesla. and

H)lcia, ta,'e bcai .....led .... 1OUfh/y spt<CJital $IIapcs by
lhnr Ofo'll 1"*'"1lIlionaI -..;boa. "''''''' ot:hcr r odlf'e
fraa;mcl1LS oflqcr booics that hl"~ wdap>c: rtpcMcd
roIlisionJ - thry arc in'tgIlbr dutl;s. Some :K'C~

binanes",,~ ......, .... more Ii(>dic,s collided ond rnasIlcd
togtthcr. forming odd~~k~ dog bones .... barbells.

RllbbJ£ Pil£s
Some~ are solid. Ilornogmous bodies.. but

many ocbcrs. particularly !oIOny ond cart>onaceous aslCf·
oids S-SO miles ;n~. In' I\lllbIc P;Jcs. These .-c

ISlCfQids IhaI "'"= cunplclCl)'~ 1»' a masloI''ecoP...... .i\b IIlOlhcr aw:roid. buI ","ho!ic dchns
cloud had enoup. P'I-'l\IOOIIIl_K1ioa 10 tnlXDo
........., .. a oin&Jc-.

A MJbIc pile _ of tI'IIIlupk mcb _

duIts <:L gn,'e! ""eakly bound 1»' p-a'~. Tho caD­

JIOll'IlIl ele....ulOS ~' \'IfY .. .wa.. Foro~ •
l~ Nblllc piIc InI) hro." te>cnlliOlid
hiIklzcd chlInb a f...., males across.. -r smaIko'
bo:I'*\Im.. plus _ ......... CI'iDeo. RlIbbIc
piIcs can be cas) 10 ...... bullmi', SUltabIc for _
_ Cole .. shcllllabtaU (_ ff<lbwz:J. P. In). They

ft 'litpkticallO tIIO'l' '''' "'"" ~''''. siDc:c Ill)"
lmeat axclcraoon pnICf than Ihc gra"iuQona)
:alInIC6on thai holds Ihc NbbIc pile togcIhcr ""ill
cause ;110 Oy apart.



Asteroid LDndscapes
An aSler",.!"! O"tnII cokJr depends on IlS

1)l"" lDOU& p:I) roo- meal asleroids... ""poalll­
sllade '" """'...d p, ror _ ~ IJodia..
aid a dati raldi5lWlroOlllIO COllI btal:t b art
bonaceoIIs bndies. AlIm'Jido 1ft bea'iI)' cnkmi
..;m • p-ea..-r) klosc mcb ...__,al .........
the suoface. l3II&"lI from pdlbIe! 10 '"'-e-oizcd
boalok:rs. The~s uf_ is CO\"Cfal ..1dl
oqoIilh. a mi.uaano ()/ dull. an<;! omalI rod.!
formal bl' billions 0( )'ean of meleomic

""""""'"

THE HORiZOn

THE flSTEROID EnUIRDnmfnT

Asteroid Rotation
All ilSlenIilh..,~ IIIlk!.:I dIeor mcmon "'as

wopped lIwcJucb deliberae ............1... RouOOnIiI periods
(die a>oa'OMf!"da)"1 ''a'Y ftua 2~ 10 SO da)... The
a"'CnI'" ti ok,",'. ,. on lbe~s !IlIe. \'ef). ~
r oid!. (100 mib or l!llJR' ill cliImna")~. l'llUIe

f...t)- qudIy (.-m, .. a"-cap: vi Sol 1loul). "bile _
odlm CUl4'k'" OIL -= ........ 9-12 Ion. This is
\xaltsI: IarJet r..-oid:s 1ft las iItl"eao;l b) collisions.
..ilidI ...... 10 mb III r $ (lid 0( ..,w. ......,......... an<;!
.... III rouoon.

RocaUonaI pmo,;I cal be a rood cudt 10 an ilslI:roicrs
c:ornpoo.illon - a rubble pile can'l rowe: lIS fa>! as a hcJmoa:.
enous body. Rubble pile! acl"RlC due to P"'-iwiQnal
:onraction, A! rod:s roIlide. tIlOI!c "'ith 100 much llIlpltllt
rnomenl~m bouro:-: away .m, Thooc "'illl linle angular
rnorTII:1l1~m. or those "hose rnomenl~m is canrxkd by the
roIlision. "ill join the rubble pile. And any w... 5lrike thal
"wid ha,'~ 'mparlOO all£Ul;w UIO""lilUm 10 • solid body
,,;0 JU$l !<'allft a pm olthe tIlbble pile ins>tId- ThIS. r\Ib­
bIe piles Ran ..i1tl ~nIc roQtion~ ha,l' 110 ""l 10 pin..,.

\\:r) ......' ,........ ..,."",.,...... III asoeroods lh:M
Ila>.~ lhnr 0.'-" .....-.

The CUl'\1lIUfe 0( a planet, moon, or ,;mall body can limi' line­
o(-sighc '·isibilily. and "'eapool and sensor ranges. The borizon <:311

Ix '''''Y lOignirlO;arll OIl a small body sucfl as .... aslaOid or an 0IIla"

moon 0( • gas giant. On an irT"ellubrly .shaped. npidly lPinnill&
asaeroicl. lhulp ~y appc:;lr c>"" SlnIIJI"l"! A rougb formula for
~ Mw r. '""'''Y SOi'....... c.lx s;poned before thc:y ' ...
I!h bctwld die IlorizoE

IIoriuIro (yards) = !qUaft T1IOI fII(D x 1.760 x H ) + (H2))
D "Ihe r ... 0( Ihe body • miles. "hik H is )'OIIr CY"

""'P:Iboool' Ibe klcaI~ k>-d p.. die briPoL lheot,o;'l you Ire

CJbl;;a\..... )-arOs.

For lbe acul. ." 10'" oonz....jlo!l; ""'" cy" beiJk.
Fl·" T_ (l"Opk ...6 'C .. Cere (S21 mib ill <Umc­

....). cadi .... 2 }-.do hop. can _ (lOll: -.lbtt. "'P 10 abcM

,...-
NoIe .. for small bodies. J>b, , ods. 1bos formuIli is • ''''Y

rou&fl tuie ()/ Ihumb, as mmy are donpIed ... od..:n..."" oddly
sI'"f'Cld r.>dLr thaII sp/leI ocaI.

~ CIoaIl8 1--' pI«r~ ..-Jot-~
.-........ <hut pool..-1Ju" .'isibility tptJ ~nriII

-.-Is III dwjiNJlltiJIf-lf/Ok. M7ono ,.,..,gaJnJ. Payw
"VS .. ,., InJd. tptJ Itrld Itn finl.pI«r "...mo.. uMI •
CJOf.SftI ,.,{Ws/I1iN. SpmoI-....tr It> l1li_~
po~ ... dIU yft,,"s u.u I'tJso jGQ) _ ....

........ gryjmttIiDrt . ..-
AlIm'Jido.., -.n ern."".'.,......... aImost...po

Pl* era'llY· An a,'CnI'" smaIIltIlCn:Jd. abcM lOO)'3Ido
ill diamrsa'...-oakl ha,l' a uf_ era''') abcMO.OCnllS
C and ..~ '-eIociI) "' • ......, G.2 mph. This maI.n
t\l'll .. Ol'dilla) ,,-alb... fIIiOl' II'I'Jl1055oibie - a bounoe
..-oakl snMi a """"'" fl)1Jll otr IlllO s:plI(l'. Hopping. n)'ltIl­
orcnv.-bOi is much ewrr Iban ,,-.I1lnl- and nmnin, is 0IIl
0( Ihe question.

Gn,ily "ill be a bill1iiher on larl:er ilS1eroids.. bu1 noI

sil"irlcllIltly §(l _ , • each doubl'lli of ilS1eT1.lid diamel...
Ki'n an ";gI!l.fQld inm:asc in mass. 1:0.11 only doubles sur·
f_ p:a'-;1)'. E,...., C=, Ihe Iat]IC-SI a!oIC1Uid. has a surf_
era'icy 0(only 0.038 G.

If, CJ:'ly ror bounans or~ C)'bershclls It>

lIlO'o'c larJ'c ot;ea. """" lhnr". ;" rqliplllc.~•
... JIl'UCWftS can Ix builL as ,",icy iSI!'1 a facu. How­
t\"Cf. hero)' ...'Cd (sudl as IIIIlUllIJcan Ix md<y 10 pafoom
...1IhnuI JlUIhinl! <:lIQdf otr _ ~ On tbe dotlt),

1mC''''' ....race '" .. a!ilI:nIid. IIIIIpClIC bools or JUdy
fooroo__ 1ft u....a:tic:aL~ aid lNl:llmcs ...iI ....

•~ Lt>tisJoo, Payw is ........... ill IN 17110 lxfmll'tdbrc:>bboradlcnboMlcaotbeasaoidor
-....l um< por<>-Mid ....... Ioon'll\l jiItisJW .. 5--t. ...~......-i 1IIllSSi'o1'~ S<-: C)"bcnbeIIs 1ft

"*""" ..~ ..... ..-iIhottt/tJIliItK or ........11\1~ deslp:d ..1111 "'dnpk dn-cd ..... 3IId Iep 10 .....

~!;.-...;~.~"';~"""';;;""';~_;~":'~'_~;'~'";~"""'"'~;~~thcm10 aa.dIlhcmsch"CS 10 Ihe aIla'OMi Uk die Mit:rv-8-iI)' (p. T"S5oI) an<;!~ (p. TS51) ouks roo-
ae:tioaon .. weroid·,ufac:e. Mic:rop;o'll) abo
Wies inside any~ hlIbita laekin!: amfi­
cUI p"'iry.

As ,,;th most '"atIl\IIIl cn,iRlnrrrnIs....-f_
1tmpCf3l.W"e5 dep<-nd on "1Icther a location is in
>UJ\lighl or shadovo. Obj«ls exposed to sunliihl
..., ""aIm('f (depending on 1Iocwo ftllt the~ is
from the SUII). "Me lh<.>le in oha:looo gr:aduall}
become 'Of)-- ooId. T"mp"'ailft> in the Jobin 8dI
can rangt from abcM lSO'IO -260" F_



DEftLm6 WIT" OUST
A _ daud <=- be~ by a..moe pk9-

dri5JIIaj a:lIIIIJI&. *,eldi<JOl ftlPK opalltioig r~

)-.MoI'" aw&tt..ar-"u.o.cebe _G.\1 dIiDk< Is Iitdy
10 ..... .-.. A \"CIIiCk llI" .... C)btuldl (onr bi& CIDJItIID
have I • Siz,e).. abo _ ... a ..... a:-I, 35 ..in
pootolCud llIt.eo/fs ",'. f I'

Adaud l1l:I)' ....,N &om lC"a1IIlP«X1111is lei ID:III) loan
:lfi«.~ This dtpcolds 011 ufxc emily - .....
~ In aboo.I: 105«Jllllds "". bqoe lISImlid Iitc C=:s or
V$a. buI would I3kts S<'YmII hotn on .. 1ISlnnid llIlIy 100
yank aLn,IS$. Adust cloud can inlrrfcn: ",i!h ..;so, (ar.! 'lSIr

~ty .",led anads). as ,"'ell IS an)'llting else lhaI ~ires
proper ,·ision. soclI as Piloting ar Free fall rolls: assume I

Dust ..,.ill be kkled lIP ..11m 1II)lWlf: rnoo."eS. and •
dow mI) ule minoIIes or room """'" 10 scuJe. coacina;
smscn ald f""'l"'MN1lIII1ml', prqxrly prlll«I(d Sane:
~ C"o"eD ha,.., fbi '"poDi;l:li~o(~<;II$. n.::.e .....
pl.lDl;b ." a..-d ..bca MIIIIip. dlIrJC'I ..tick. of
rqIlIiIh....a., lhoD II> rqorI CIdI <JIbI::r. 11>0)' ..... at.cr.-.:
~~ oi Ihc: aMmJd. Ibm scuJe. f\ooo-q Iitc liquid
IOfiIlaty~ Tht~_(.~i«ion

OtjO 'c, Iky CftII<:l:IL \\'dJ.Iil...,. c'P*'" 10 p ......

-.y"''' laidItd!>al ..... plnlb.. .-rJ"(]/1Ixm do<mf,(J/
)'Ws ..iIk iht 5C>"tnl)"WIili d«p.

SETTLInG THE BELT
"Somr ha\.. asknJ Id ,''' qllt'sliofI: 1111)' did .... In

I~ ~I """try? HOM' M'''''' I'u>'~ and NT I\~ Cm.· pu·
mintdwabwond Ii} C~""$"'I,h halfII billion doIlnn ..wth
ofl"lT~

-I, .....$ ~.xpedlrnry. PU" aNI $impl~. \101nK'r
bffl,"UJ'I pn> <UId (Inli'<r1"l'flfrmnbrf /«fioN~ 10

lum dtt RLrJ PI4ttn WI> a ""CIT~ 1M "'~ CauportX'J
I.J II /01 <f 1IfPPO'l 1vct __. botIt in Motric"G aNI
~ 14idl dtt....,,<f~ _<f__ ....,..$IIlI'T.
"'t Ill> Iaot liU-.ryn 1MfII' ....."'M...-ddisa.fJ•• _ ..

Mto"UJ'l IN Ooiotsr. IN .JapwwM. Dttd ow _"~
DOW ....• 1Il> ...... II, ....J ......., IN .~ <f
oocl.. .., .....,... Ill> ,14= Ill> ...- o-tkr rItat ...--Jd
.w.... b«rt .. disa1In.

·So" ftJfDIbIs ........ , ....... I, ,.... rid of dw
1oIutJ-eo<r~ Iik An_• ....J dw .-.- ..... -JftI
bdtIroJ I.J ... dnu 1tdM,.,. ... 1>114 en-. "'fin dw
C"OfUI'UiII'tIn rrtwrttJ dw CM/ilu III ·44...... .,.,....;..-J
faidl ....J kt dw J«(ft/ /laIrII of~'";0;.. w....
1M"' ....... Rill ."ia/ma. ~Jf'N'ii>lIy in '48, buI II mluud
11II1o'$"'''~P'fJbkm.*"a>1ltdllaik. <UId
1M public' occqKM j(

cr.eru pcmIl)'of -2. buldIe'-*yeouId be iou 110_3.
4. or 1M:OI-51Or. 'W'J Ibd: daud 01_ as .... be~
dum:I toy _ ougoiIc .......opa....

EJa:lh Py cIa.,:l dlIilI &om • dust pool rnlY slid:
ID _fa:cs.- c:amwty deaIlo1 tvallltWt dr c:k8.I~
h;tslispcrW.. Adu:sI daud 1IIIlIY <;011.rismI_. fio I'
Ill" bon Imi. II al.cs ..... 2 per _ 10 ......)
c:IoaI dull otf (half pcNky) or'; ......k 10 IOaIy etc. ill
(rqaIC:S penalty): prq* <;III rulI ''1- 'ha: Suit sIciIIlD ckan •
otf in half the time. Cybc:rs/ldII .... suiu.. ',"ed for lbly
cn~1IOIImeIIISmay .. radar. or ha\"e dust eo>U5. buu\l.__
ooauna:s (p. 1'5146). and mcdlanicaI ore~ ";1'=
(use \be NicOOng Mern/:r.uIe ad'"an.).

"Did C<qJ<llin Flu <>Cf untk.~N onkn' 1"... _
.......... of....;,: C..trlliN)· .... ....... COOUl'maniakdin~·
00. buI it jim ', fr<uibl<' Ill> '" aNI """II Itn. DIN.
.......-.~ "" Jf'N'ii>Iroouodtrw-. 1M".n.
tikrmtII pt:mIoot in "j2 ....... ....,. piMf <f IN~
-:ut:' aIto.rJ II> till .u........~ .............
...."nL·

-J. GoJo,..Me.. ..u". .....-.i U.s.~'of
Saw aNI ''''''"I pttJjn.Jor of _.-...I
politics. U"""'rsUr ofMan I/lft<'nYoo: lQ67J



mnm BELT
STnTlOns

"T1Irli 5CClioa~ _l)txaI and _.§O.I)]lOCIIl
,nhabncd sulions in me Mam Bek. and pn7lide1 ..
0\"",,_ of thot ...... taplllC'S of §lations found~
and in lhe Trojam. As~ an: milliom ~ astmlidl;.-.d

hUlldmisofstations. f..,1 fm: 1Om:alC addilioonaJ~­

Old basci 10 SUillhe needs ofad'..,.,l.......

The key decisioIl IN!: dw: o.iles It\lIdf:
"'as 10 ttpbo;c: lI:fTaforminl ...'idI ""Ill.....,.,
me~~ ""'- _ ...un.b into
........ species boaI:r adij:JItd 10 1be1r a1'lItIn­

-. 0. ~ Ibnr ..... dw: brilUIl
Shiori~ had. ,,","doped I ""aIciIIm
......- F!It~ 1lIaI aIJooo."Cd
......... 10 .:bpi 10 li&iopa\lt~.The
exUcs-~~ ..hcD ..._~
~gi"l rs - d>otc: ID modify Ihnr

IIIIllorD chikftn. h ...-as I pmbIe.
buE It p:ud 0/1". o.w dw: lit... SO
).t2I'S. uo-"omt>s. biogmcsi.
It<:lad>l!y. and imml&'*ion by \il;e-

minded indi,idu&lss"'dled me originalllaod·
ful of s.enlers to sc,"CD! thousand people.
scancmt IC1'OSS IIIOI"C !han 40 lSleroid s.enlc._.

~or "we aJllhe 50eIllers DuncanileS. The
infrasw<;tUll' lhallhe CCfQ c.wr. estabIishrd
MId lhe pl' 'e1 lhey dc:''''1oped 10 faci~lIIC

~'il)' Iif" - !he T"""", biomods ­
bIam:I • trlliI for otIa:r Il\lmIOd~
..p., from tujDZOOS 10 f..:~d,......,......
homewadcn.. Molt~1Ilem came: 10 lbo 8dI
lOr lbo~ _ fte D" . • did: f=..

dam _ '#~M' ., ...'hnbo::<' from Ial'"S .-.d rquIMooG.
from lbo n .... from lbo _ ~~ oociety.
SOl" IS ... Main Bdlildy 10beoomo 0\'aaOOIo"ded. \IIllik
illS spol:t:a~as a siQa:k place. lQ~..,sc",,:a:d 11)'
milliollS~mib. U~ U and L.5.1 BekOlllioa .......·1
"''01'1') Iboul close ....EfIbors.

Toda), ... Main Belt boastfiO'lX 140inhabited ......·
aid 5UtKlnS; and 300 IIIIOmIICd bases. The SlI6on!; :

ran~ ill siu from 1lle oril'naJ oornmulllI)' II Silas r4i.
J>.u>can Swion on Cere! ("ith OVCf 16.OOJ t>;olog.
icaJ ~Ill<) 10 tilly "gas~- opmoled by a

haJf.<JoLen humans or ;nfomorphs. In addition
10 dw:>c pmnancm !WIOIIS. lhe Scll is also
bon>t 10 ,.,'end l!>c:Juwxl nomadic '!'Itt.
cnfl - mosl of thotm lin) "",,"peelor
s"........ (p. 134). but tome • Iargc :as""""'-

mHIn BELT DEmOGHHPHICS

The AtI5 eor.s.-acy _-as. poupol KaIQlG. .....

D<!Cf1aad ''*-its .too bqM W ilh:1l~ at
J"bn.. "'"." Ibeir idtUlilJU "'m' _"CRd. !boy fam:l
""'0 alIemaa>'es: ...-esl and~ by China ond lhc
Uued SbIQ, 01 .......... by P'tWO-..oniSI •.,,:;a-s - •
f~ 1hII had aR3d) befallen 1hnr leader. FujibikD Kano­
da.ln\6elll1he) found a1turd pIdL \\,!h 1lle ronni>-ance 01
USAF QClWIl Loti>ha Fo<. ~7 of d>tm t.c-.ltd. NASA
<kq>~ IlprI3lions ,'~1. lht MidIM/ CnUins. :and
h:adcd 111IO nile on. _. "nrId _\he ISlm:lid~ in
lbc Main &1l. They ,,'m: hc:lped by !he oomems of
Mkhorl Coilins' hokls. "hich "'en: Il"'Ckcd "'i\h \.Up­
plies orilinally <brine<! fQl" §l:WOn-building 011
Dellnos. Tho e..jJcs used !hem 10 uansform ..
abandontd Tcnan Ha,'Y lnduslrio survey bose
onC~ inIo • DeW home:~ Duncan StaOOn.
1ht font pct1TIiI'ICU lXJOmUIity in dlI: "bon 8dt.

The eJ.ib iIIdudc:d _ of lIx:~ Ares

~ IadI:n • ,mctlf; top.;a.. o;hief :Ir1UlC
1hIm 'fI"M ...~M~lI h).......110 had l.ItaI
O'W lilt COlllJInCY'S IoadaWp aticr Kaneda's domL
~.." -Iudiaf;~_..._ do.. +lius _Iilxr·
_ For Ihem. me Ares Pbpc: had. ... ...t) bo= Iboul
Mas.. buI ..-as abo .. iDemp. lei~ ..1la fm: pccpIo
eoukI "'CIw\,., 0I&s0dt dl< apety~ ro<lfinc:s ~
Il""~mmcnl"" scimoe.. TIn ,.....~ ~w. ..-as I .......

"uld "twmo ,ndi,;duUs eoukI 1!'Ii,,.,. fm: of ...". lhey

Illl" '"" I n...."td MId O'''''*'d COInpl~dw:~.
They'd faikd llII Man; _ bullhey "we dcIermined 10
"",,",~e-

n......., ..cuafipftsfl;lrlboJ"biIIBdf.'•• ' fe.~
JI"C'IJ* ~..., ..... ",'ed ill """""...... m rim.. no.
bs .... • pbcelbel"" '·aI"'M:aia8cll.IOS.oo:>~

taIp:; .. 55.000 "' " " "4 .. 10'''')" so.oco SlIpNI
...._~... Thiolftabdo;M 1'<:JAows:

s.- nmaIs: 2..000 OOןס) ASIrIlpIS -.I 1.(,00 <IIher!..~...,
(;bow: 1.oo:>(3.000in biolhdk. 4.lXXl1ll~).
HllINIlS: 12..000 (2JXXl boaIeline. 3,00) ~. 3.00) JEOdiud.

4.oo:>~).

"-ahumans: 18.00:1 (lo.coo Tmnm S\lbl)~ 8.OC(I odlets).
BOoids: 21.000(lIIOlIlIy~ Iypes lilt tbt ZR-4).
SAls and sapient sh:lodo\o.'l: 43.000 (2.000 in biosheUs. 41.00J in

C)'bmlldls,.
1\oIo-.:,"Cl', Ih:il.'s DOl thf: ,,'hole~, In Fifth """m: nahonsOQ Ea-Ih.

lhe pn:lpMioon of Iow-sapent artificial inldti",..u:s 10~~

about I:] ,., b<o: in lhe Main 8d.dltU,l ntioisll"OOR: like 10:1. The
bi&h """",titlII olL\h 10 lhe ownII pop ~ .. a 1IlldI"""
apn:doai.iIy ......ol~~ol POP"_

I



A.llricIy be m.ty lkf-.l by imdoii.....
IIICDI5. The JR- IDCIllICi' <Ii Ibe Grta 1).__

.cs an: bioc:h:aro~ ",. we zn:ca .,.....,
~.-I ,hc............~

fitulom. _dI). .-I .-.."."
Grta 1)._.. ..""... .. Ibc UIiIo 8dl

...... SiIa> 1)._ sc.;o. IIId K-.:.b SaDon ..
ems. .... do«:Ds <Ii-*'" IpborM• .., <Ii .....
"fIa:bt,ti;- .... by.-ly a coupk <Ii families. Thm:
..., mu;bIy 2llOOO e-m Duonn" About a lbird
an: TCl'Illioo~ a m...I humans or <ll:bcr
~ and a third bioroids..

MOONji Stmiool: A ,ypocal fnxhokl~
.....1>ed. by Ihc Kanuti family (oldA1Q; Crew). NIl by
\ll).year~ M<mji Kanuki, a few family mcmben..
and househokI bioroids, If, a Cole lIab"al ....ith •
large fISh pharm, CR 2. ",i,h 0Ib01 similar 10 VCSla-

GRffn Duncftnm STftTiOns
The~o.· ',an:"'-~

or 0004 .110 an: pM <Ii Ibc~ Dai......
colony Ccr1:s, or my <Ii ...~, ,,. •
~ all ...d .... ' a/ig -.d~ """".........

Major impons ""' ad,...-fC)'~lband oofi"'1U"C,
e>pociaIly Als. although DuncanilCS arc a bit "'W)' of the
"""'" c"oh-cd 'Wses lhaI fO*/'I'l fnldy lhtoIlgb Ihc ICl'fCS.

!rial IO-n,.. Ouncanio:s ilioODClSWlll: E.\h.pmduad lnVIds
and ocher media. alIhougb mudl of it seems rad'kl' abtlllO....

Map CljXI!'lS :an bioIcdI MD. C..., . ,'-'cd.
Sibs Duonn SUDoo abo~ .. raI CSlMC Ib'dop­
lDCIIL 0Iher aaj,'iIics udacIc ndieal burnan ...-... ma>­
~ biaoid dcsop. holc.d Mo..... Il'dlnoqurs.
I o"yresc:ach. arId.....,..;lhabitM~

The AMioa is loaaed bcncalb Ihc Mface of Cms.
f<g _ shahs <WI,~ nolhc IAIfOid. ..>dl_
nd> arid' hH,~"".~ (IIlI fn:m~.The-..
rcbcs em r->o rm;.., p""'....~ :aod n,q,k small«

,:aliuda:tdial ;en:>...... , fur CftefI), The illImlIr jlmCftl­

r.:'\ ~ has spaoe aIld~ tlIJI'I"C) 10 5UJIPOfI
19100""",* (".,.., Ibm lIS Ift'JftIl pop,....). plus
U_'''' rmDIIbctunaJ -.I IabonIory facilities..
~ an: four IJWn 'tlunoo...... cadi ..1Ih ie .....ll
~.Theyan::

~ UllktpMr.locatcd bcncalb the )j)&X,..n
thI'I is • I3b)linIb <Ii ..~ mll'lCnCS. rql;Iir

sllops..:aod Ianb.. indudilll' nudc:ar pelkt fa;1Of). This
aru abo tomains the ~""""'" """,,- fOJl' Ibc~
main/)'Cl;lrlCCrI>ed ",th &IJocaUna docklna space and optf­

atin, spacelOlII<:h sensors. h's NIl by Piaui Sp:a;:tjlOil
Corporation.

1CERES-
"SILftS Duncftn STftTiOn"

·Rqy~a.-....lfrtJrJw ~~""

- ...., yow u. ""."""" <'WI#y~.
lilt jar.. dtfIIIo tf,.., co-.......tn AM Utt,. ....J dww
_., dtr...,.tf~......_' ..

"As 1.1 .,J-ilyM ""wid-.. tJItII is".."'""*'" Itrtr aNy by Ion ............~ Cnn
M--'_WrMnVlty< '''$~~.......)
., •..." s..oc.- ,..... , N " <'tJf'GDI~.
,.,.. body If _ ..ptrJpM}' <fCnrs MIIIWII. ......, lIS

lwinj. Antiu.,. r-rlqd itsIIraKr isP"""II"1«.-
•.Jwtizr - ,.,. ., do _ ..-

-0.-0..~ l'<-~'~ .. Elf. '- ,.,.
tIItwd "" .. """,,'s JfI'Udic- ...... ,.. ..... )lOW

_'II .J«IlrUy ...,ran ","", iliAD. SUtu _, .......

....(OIJ ""'... plnJlftllO <lbide b)- dw M"~1OIl' of­
awl IJl Pu yow pnor """"rocr ..ilh w.. tJIttIlff)' jwtr.
_ ..us jwJl fI"b6dy rrriJuml. f MIn ofdofJ1f tltf'(odw

Itfir J«wN!""""",y if toi'lIlO be pid:ing "" )'OIU' C/W.
y"", btIcttl III ems Mwnd·

.y""~_X/itdr!·

"UII·1luJr.. I'm ...rr Ihm ..-ouJJ _"" _,hi", if I
..m <lrI Elf. boa I'm going 10 kr II TW. Tht:rr 'J _ tl big

dorIond for 0tJ(JIU ~"'. "." I btl )COt 'U~ a tood
bfoJNIl. Q$ ~rrUn",1mICIt U> IobolOmi~. DaI.... Akari _
N:S ,.,..,., _. TaU IUm "".......

Ccro:f is the~Main ~It~ aarbonaoc!ous
body ..i1tI.diamclcrO(~27miles. I,., iJIap:d like. stiehl­
Iy n-d spbm.. "1m. TtUlOClftaI ptriod 0I9.Cl8 hourl.
Cats <;in;b Ihr .... III ...,~ tfu,r"""" 0( 2.71 AU•
...., .1.6 )~ "" m:W: 0Dt orbit. ~ It; rich ..
.-as: 11Im" ..a'........ sorlac::c: b)17U"..er ICe

pan...".... dI)'-liU try"lhled silicales. caNHa rom­
~ _1llbit_"1DtDl dqn<m

Sibs~ saDm;"dIe aripIIaI~~

-. • bed ~ IlDIII ..iIt\. p"1J'd..... 0( l6.bOO ~'....
.. _ d "'III 'is' ~_ h is 1lIe b .,WIm 0(
A,__ K'M toxp.-l1be!laneoClbeGm:ll[).a $ I
!oIldl 0( dle __ is OOlllCd b)' lhe onpw 5Cldm.. 1M
ii', • bI& ISlCl'Oid.. _ pkuy 0( tmiu}. ~ bml
c.wd (d by bill" inaap.....

1'bI: _.21. bab:I by,.,....,.,. '•••",1IId
kl,:rIuUkiS,1IId iIs caliJUill) is dIAIio ..ed b) bicJKdl..
IlOlocY IIId~ raI-ou1C de>'do"m",.. The
brp ....,"*" is A,_~ (po 89). but ......
~"'i'*' worbfuriL MMI) Cc=DU..C.dk:S...,me­
-..c "'iornsinanor.........,k.... douli MO",'Orit for
...~~ clstvoherc in Ihc ",'lolCm 0ltlCI'lI
wed f..... snaJ.... IocII ....pooaoolls. p""idi~ JOCI'k and
supporI Jlmw at Ccm and oIhcr M3in Beb swoons.
Ccm offers cWinin@.~y.~. hcwIpoui.
educatiorW. judicial, aDd cultural SC'I"'ices fQl'

iIcs and ocher Main BellleSidcnlS.



nnTlOnnL ftSTEROID COLOnIES
Tlw:5c _ full-llcdged colonies esublishe<i tJ.w&b I 1*1­

nmhip beI"ttn big J:Q\~ and big ooopooallons..
O*ftes wwlly~ WI as onimry researdl .........
(p. 16J,.1u.1bmucb ck:libeI_ policy or \nw"W..... tw:p 10
IIlI"IIa 0Ibc:r -m.,. ~'ed by k h-'" cup::n­
... The.~ is IIw: " ....... Ift'l'iIoI)' of I~
-._....,. t.s I miliaryPl_ofsome 110ft. u­'*"of no:ciu'W ,0'1 . E." Akltw:u. Scaioa (p. 16), Hcl.Ilen&
SCatinft. and yametei ScIIion (p. 20).

TIw- "".... Dt,: This .. ~ brDId IlftId.IlJlIO 20
)-.rds ID. diaiw:U IDi ~ miIc IDi ~ halfbl;. \hal 0;0:8­

I£CIS Piau> UiIlCItlp:ll\ ...lllIltw: (immbr41Di 1tDI·
ICII fI.un'oo>,~ TIw: "blnDlI "home 10 110
5Imi1~ HlIDChd!l m...wIer_is lead otr
f""" IIw: mam \he.. Th= is 110~m~ ­
rc>idenIs ...1'lo "''VIII man: room ...ill rtnt ~ minilli
rotxlI and dig ....'" l\In....1eitcnsions.

GrunJands: " male of lunnels dominated by me
Iaborarory eompIeKs ofMawKl~and Olhrr
bioIcdI OOI'l"'n....

Ri:Itrct .8MnI:>oo..., Tbe:Ie NnDeb IfId • dArn­
ben ..., Iqdy de>-.t 10 JII"-..raI~
T1w: iUIioa IS IoeIf..-trJcicn for 1he lI>f,lIll pKI. IDi Ibb

aea N' looA. "",,,",,, aetC:l m11)..". ,-maa..
-'~ T1w: """'" canes from ltw: smell of
ltw: Drip.! fuDp farms. alp: panek. IDi rI5/> f.....
...'+'i<Jal early III ltw: Slabon'S "'Mo<),

","~w KI~ and Ceres Muwal (p, 90)
fun:l1lle .wion·s~ defenses, ... hio:h ""' eonlrael·
cd 00110 Muwal Assuml DefefUC and Trojan Ha"'\;,
They irrlude NX """'"""-<:~ AKVs for 1oIIg.~

u*,n.q:cu, and a ITIUl of a half-<loml railguns. liP
Iasm., and bel,) lases spaoId W'OURlI1he ltSlmIid's rim.
Dunc::anur:'~ dod«! a CaQ: (..-IIy2d~)
..ill~' be -illina 10 aoWol; if lhe __ is IIlIl:b1

Oth~r Habitats on Cu~s
PtW..- s..w.: A~ __ .. ~-ndlro­

......orbit. 4S6 miles abo>-e!he aIlel'OOd'.equaor, Paknnn
SlIIlOlI is Ielhefed 10 Cere< by ~ ""nianR opace ele'....
""" by Palmno Cl'lrpOntion. It's !he main s"acedocl; for
Duncanile deep space "e>sels. The ~ti<ln is • small 6/Xl'.
diametel' SIOO)'·iron aSltroid !Iw's br:m hoI\o>oocd out.

KIPt«kJ SIarioo!' The second mojO< 1lobilJl. on~
The~ of KaDcda Imd 10 be mon: raoJ;cal e.-n
S)'S&m>On IbaI oltw:r 0w1cnk'S. "10M people Ii\..... hoft
_ KlInlO 1*11...,_ (p. 113). KaDcda SlJl.DI is dle

b .. pwwnof K(IISIIIIlfb1.i1 TcnrIO Taap. ari'<IIIOA.....
KaIw:da is lt20 lIliIcs from Silas Ounea (O:l1he oltw:r..

"'C=

THE CERES TRICEnTEnnlnL
Ne-'y..·.D3yia21011S~.,....ro-lhe

P'P'''.- of Cctts. In addillon 10 ....u.c !he SWl of tht
22ad .......W)'.lhe P'P',....... ofSilas DuIan StaiOll "in alsn
he oeIcbnli"ll \he 30Clh .lItIh~· of !he diliro\'UY of I
C=

A major New Year's al/1l'~ is pbnDcd. and gueslS
from many 0UIIying IlSIm.Iid saDoas ..ill be aacndin«. includ­
ing romp lipilaries.. II t.s bttn f\II1UftJ tha A,_ KJus­
Iertorp is also pi........ 10 __...... ~ lIlIfOr 1**""'"
iailiali>-e (O:l ......

~ holiday I '.:lIIcd c. Caa ".., A.toIItand&
ThI$ ......~ IIpicWanlI'lle hdd ........ Rome alb:
c8d ofM~yio boaorofCaQ. Today.dIe Arnt.>w isl IQ.

idly (O:l ecm.. ...lo:bt:lllcd by poco Ad nas ac:ross die 'J
oid's Rda<:'l: along _id1 mud!~and~.

2 PftllnS­
"ItEsHEnG STnTiOn"

PaIbs.. named aft:r lhe~ Alhmo. IS a diffeoeo­
liad pnn'£\'Il1SlUOld ....... ~ dia, of J09 miles.. k
ortou ltw: _. I~ di;unoe of 2.n AU. Irs ortIiI is
h1ch'Y dliplial- (O:l ,........'5 as clost 10 lb: _ as
~ buI iI can also be aImnol: half an AU rw:art:r or t.,·
Iller. morbi! .. also SlOql!) UlClined. ..ilh Palw brin& "-ell
at•.,,-e or heao...·dIe SUn 11 eillleren:.l ofirs )'eaI'. Pallas taI;es

4.62)'eII'S IOrompkotc an orbit around IIw: sun. and has.
rowiooal period of 7.81 hI.>urs.

He:shenc SlaDoa "lIS fllSt esublishcd in 2OS2 1»' IIw:
!>bn Aadrnry of s.:.m.:c and T...........,. as I solor

oboer>-.:o')o.~ ad>.-. of !be r' oid's "'1bIY
il..1iJlcd 1""" 10 &CC • pili ,lew oflhe IlORb -' WUlI
poles m!he la 2071 Xlao Ch:a se:l«a4 Pallas as !be
oM at IG to. ok 'IY aocacb .I&Jl.iDft. pIf'd) bc>c:aose

oflhe t«UriIy oIfe=l I» IG rdai,~ iIolo<ooft. The f""­
1obonIones ..-en: msullcd '" 2076. -' IIw: suQoa's
popu.1alion grt:>'o' qu..I;\~. especiaIl~ ofier booI<lIesis
\:IlIb ,,-en: inslaJlcd. D.innJ IIw: Transpacir.. w." the
I'L\N.SF established. milii3t)l bose ht:re 10 prote<"l

tht facili!)'.
As tht popubbon ~', IIw: station~

0Ibc:r Ounese and InRlnaIX:..al oomparues and is 110

....... adus"d) a ooo"''''y ..,...... Xim Ch:a
reawns lhe~ ~'eI'. _-itb dolens of
difl'<:rnII bbonIonci ck:hinl; 'nIO IIlDIecubr
_"'*>:tulIo::>g". nallOl' f me. bc¥>....... "R'iicd
" ......ubooxs. aPd ~. The bOos If lIIlb lin'

often~ 10 de>'dop ~pe I:IioJIl*l ck:signs ­
espetiaIl) ClM1lbal booroods. mo.'labs ..., opm 10 IIw:
1"'b1ic:, l!lougtI some 1ft man: K<:\lIe than <llIw:ts.



HaJtnw UNktdDct" lht 1eN-~1aedpIlr'I of tho
-.~...... tho ",de'@Iound~"t oornpluJlll.l
bmtadIlht ~'p<Ji~it" a smalillul busdin&~
enda,,, cal<'rins 10 lht nte<k of lr.UISienl ,'isilOfS, 5piCtf$.

and mililal')' pcnMIIel. There = ,-ace <;1m lohop5. 3D
rorinlCl'S. flIl"mhops.~>peciali~lI1i in Chinese
herbal medicine. a small Dul'>Canile ba!;gr. and ~,·craI

busy brolhds. NotaI* bu~incsses il'>Clude a rn.ap ~I
(1lle While S"W1) and a f,'" :ood bars- - tho Slwddcd
Sn»:e is I nux of locaJs and romrnerc-W~. "'bile
lowl; Mounwn isr~ by 1"L\,-:.sF lIRd can t..
llOSIile 10 outloidm..

ZR QIoatlr, is adj¥m; and t..kN' 1lle docUidt, h has
dclnnallJriQ b" Ibo indenWr<d bioroOds. "tIO ,,'Of\. lIS lab
and IlIIirIImMcc Iedlnlcians. as ..-.:II as lOme ,",'_

sbops and dubs 0l0I utIoriz.td b) SUld~
lk qlIlnm bc:rtc 1ft microgJI'ily ..~ and faUty
CII.IWdtd ( lIo.llllRd humid), ..m ....=01~
~ Ibe _ Miud ..iIh 1lle dorm;, 1ft >WKla

WOU facibuts - fUSOOIllQ;;I(IrS. ooolaIlI tIJlI::l.lwiidl ItS..

~ydi"I' 1.-1~ fuD of f"awJIesII '"lIS and alp'
(lOO'Ilk. lk die: ids <Ii~ &." flirt) rq>mtaICd
Ii-. bool_ -=at 011I "'1lle """"" -0. ..'..... lhty
.......... oIf. IIy~ >I ada jDbL

M<mtq Uq City islox3ltd a mile from !he _ bee­
hi\'C (O!jJIk' _!he nm of1 miIt-..idt CfIIl"". CIa 1 bill OIl

!he _ <Ii lhe~ is lhe old Sob< Fobt 0lIIIen-.y
(..tidi • .aa up<'iiIbic). ..1liIt lbt IubiUII islol:alrd ill.
'ri son "liea, 1rIIIIk" uarl habiaI ill 1lle aIIer nm.
lk nd PfO''ldes!ot.s-llonnal V<"~. and 0Cl'lU0lIS 11,­
.."'""'"" kIr ;W hutnanl. A Iona: 1LIMel ........."'IS MIn_
..... l.IIlIlO Iho Hc:!bm& Dockside and !he ZR~.
I'oIn man • J«IIflty pro:' tIw ~iTllrs~ 10 MOXl/li
City 10~ and !heir qut$lS.

Some of China's besI ~>lS Ih', lIRd
"uk ill Heiheni. usually spendin8 1-3 )'ears hefe

befCR n:cumi"i 10 EorIh Of Mars fur I ,--.on Of. dif_
fc-rtnl job. To make "" for ~' ..... III $Udi .. ""'ated plaoe.
~:ories 1ft.'iO'K 10 100% hicher lhan..sual.

lbhe!li's pop.Iwioll is 1.100 hIlllWlS and 5.600
bKwoids.. n.. nurrt.er tloct iCS dependi"i on "hal '-e:s-
~Is m in port and h<)v, c the lUtion is II lht ti"'" to
Earth. Man.orOlh<-r pansof!he Bell.Thedoc~=CR 3
"hile lhe rest of lhe Sllliion is CR 5. (ThI.en u. "hole.
He>hc:n8 is ooosKleml CR 4.) DIlc 10 lhe 5(lt)i'i,,,~=h
pnfonncd II lbt swion. the swion police. ""'mbc:rs of
Cbi...·, Public Stcuril) Bureau. lft II..",>" ....ote"oed
aboul~_ \\ltile §OCUriIy II faUll' In IIlbt docb,
i' is ''''Y RricI in the labclniaIies and ne.- !he miliury....

A~y of spocebomt ,;okticro fnxn Ibo Spec
Infaary Di,isiotI·s Jrd Qo.-. is qun:rcd >I Heol'Ien&­
U~ ~ one JIbIoo- "<lII SUiDOIL ..m dle Cllllcn
atJo.d PlAN-SF ,-essets.

~spactclef(ftS(S~ 0112 """) Iaotr""'"",
_ • IrolIIld 1be 1SICnIid·, IlOid""" htmasph= 10
defend Hc:sba@Slaooatidf.andlfm'O(Jj(t.scryof_
e. dle J(l<o;hcm~ II> diIooInce Iladtn from
IaKiDI ill Ibt bliad opL lk PlA.'..:-sF ba5e cwouls IlS

,,",11 li<jUIiiuI of 12~ A"Vs. .. -\li- "' ...
..'.......Ie_ofils OtqISpoce fbiIIalft~(>I

IcIII one SDV or LSD\').

Hobc"l has 1 lonIIII~ di'lded (\~ IllIO
miliar) and (Q,.ueteial docb. Thm- an: IllIIUlIaI space­
docb ror ,-" "" 10 Ibt sUr of •~. buI brJft
l;ftfi <:dlii lht -...id. Faci~lIeS for ......... _lit,......
and rcfuelina:"ido ......... 1l)'dfocea.. Of """lea- pclIeu ..
a,-ailablt. bullhete is 110 spact)-an,l. It fe,o' (1l1.1) deep
~ ''''''''ls ..-ill t.. doded~ II Illy one time, , mU of
XUo Chu oorpome USV~ and ESVs. a few ,ndependrol
famaulers or G}'IlSY Angels. and "anow Pl.AN-SF

-""""
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AIeIbna. (fn:m dle Gm::t wonll'or"lnllb' .... dis­
eo,'mlIllD 1866 b) 1loe aw··· i c.H.F. Pelon. II is I
cabuBk_>uIak :l5IefOId ..ldl I di.. of III
mib. II~ IIbo _. a __ diq...,... of J.I~ AU.
latiItI S.6 yea"$ 10 "''',*,k .. orlIol.

Aklhtia .... smI<d by \bspcr.!»l:' i in 2061. II
tali~ IIpidJy 00-.. dle QIl: )9)e3Q. aaraainc pi_
'<IIe in'-e>lmenl from ocher~ ooabIy S)"Wm
T...",""""Pts AG. and is one of ltw::f~ i"""ing com­
munilles in lilt Deep Beyond. AImoi.a~ a population of
SJOO. Many an: gmoflACd or lImetic upgrades from tho
Uniltd Kinidom and ocher E.u. COWllries. a1lboogh tIleR:
i. abo a 1"'lI" population from the Soulll African Union.
300 JI"OPIe l\a'-e been born 011 A~ia &incc \he swiQn
... founded..

The IarJesl <egm<nII of AJcchI:if,', popuIalim i$w
4.000~ emplo)..... of \\:Jspcr.~and Ha"".
ina Indusmcs.. T1Itst 1n... t ...~~
""'"' arid to:ienliAs.. MOSI SIp aa for a 2·yar..-..".
AlelbN. tbm n:QnIlO&lh, L-.. lw.dj.~ art

abo 600 tc......r" pcnoanel 'fI'OItma: • SSL (50< Hari­
..,s-. p. 20) ..i>oop.lO ti,l' aaAlolhN. .... lhaa
Sbu:bdb. The • or' mic· mab: "p" espcciaIIy di,"t1'W
COIlII1lIInlI)~ allh scitMi:sts aid l'"" w.......
dn"'ll from a .... Cl"05S-__olElnta". _ pes­
IIp:IUS _,-cmlios. FmalIy. AklhN IS dle bome 10 a
swbie E.U. mililay !me...-..ll 700 milDy P=<JC>­
..,lllIId :!OO 'I"l'1l"$ and dcpmc.lI:Q: dlikRn.

AIrthN ;. run by !lOOney SoulhnIand. ckctl:d
by 1he popu~ 10 the posillOll of Sw>on Manager.
The real P""'Cf in !be swion. hovoe'...... is Graoe
Sheffield. tIM: \Io::I6per·Babbaie resident 'ict presi_
don•. si~ !hal cornp.1fly employs mosl of the inhaf>.
iWlIS. Alctlleia ~idnlts poly I s.maIllife support In;
in lhc ase of OOI1lr3C1 empIo)..... lhis is paid by !he
c:orponiIion. and r.... rourisu or ocher ,isiun it is
acIdod 10 hookl bills.. AItlbcia Stalion is consid=d
BmiWlICnitgry. and -.d &'I I*"l of lbo EI.Iropean
U_ pmom born on lilt iUDon ~l: BriW.b and
E.U. ciIimlWp.

\~"*n 10 Alecheia arri,l'.~ a srnaII
~(POOI ar>"Cd _1M-...rs llOI'Ib p,IIe. II por.
_orIMSj I otiuewiacd:Hir~·.l'nal
a-~ ,!olio * I 10 Ro)'" ~''Y s...,., Scr­
'U opam-. 1k art:;1 is pICrOIIal by Ro)'"
Mariaes. alIhaup i(!toR INI .. 1lCWaI SOV .iII be
cb:kcd 11m. Trxkcd and "'"aIkcr '.Ie:! ewTy ,m­
.... from Ihrir spoo;:t<:,afi Ie> !be main iWtocU Ii:adiaI
10 .. lIllda"WDd lnin SlllIion.

Ao/nlrir SpGuy<Jrd is adjacenc Ie>~ If'
a busy~ and rq>airfacilily. The~-anI
i' f\In by Vos~-8abbqc. II manu(ac:lu~

."Ortpods and OIlIer smaU '"CSSC1s as • ..,u as diolnI
IOIUIle JenXr. rtpUS. and uppa;lcs. There an. .......

aD) 2-4 '"CSK'!s dodcd 11m for a ranor ","CrlPuI. __
dn,c pwIIJI. or some Olbcr rrr.. No.1 10 1M~-.d ..
• Iqe~ ad; f.-.a.

U...",1MId is Ioc:aIed -tiPdv IIDdc:r PeIor.
sport. It', a bccbi>" Iabla bmcadIlM ~'surflD<
. ..•1!fte4in ...·,·'1ab)1iaIhu'oi...llIla'~ lUllllCls.
Thm: at: cbandIcrs dial otrcr C\'Cf)'Ihina a spacer -us
(from smansuiu Ie>~ pk"ks Ie> 3[)..pnn1cr-cai1ored
uaiforms). Thm: at: b)d10p0i'" and f~ farms.. "'....
~ • mllo(ac compIa. and a ......kinf;~
cxotk .........w. lIWWf:lll;\l,ll'\llJ pIanL Min!lli and rcfmcry
opcn6oas are ongoinll. drillina: iNO the ~croid to c~lrICI
volaIilcl. 1k majorily of Undcrpound·. populaliorl are
(")'bmllello: about 13.000 rnobotl. roughly half run by
Ll.b. the I'CSl of them NAli (ailhouJh tht5c are often lClc­
operated by humans, Ll.1i 01' SAb). HlUTIaIl children
ofIell hide "'" in U"dc,glOu"'" as the adults ~Iy 5pCnd
muc!I time here.
~ is • map:tioc u-ao:/( baIlital half a milt

from U"cIa".....-l.. 1(( 1 by • peopIc-"""",. n.s
rny-orHlils ,.. -.., 0160 blltcd can.. "'llh normaI-lI"""
If)" Ih.... qua'laS IDd otrlCllS adflC>Clll for 3.000 people..
AIsoIoal<dOlllhe Reu.bl· ..... a ADaII .... 'P!.'C mall
lhe TrudllDd.Bc:uy (a bold""" ••••). an1lhe E,_
Honzoa.. one of lhe bcSI pubs .. Ibe .,.." S}1oICm.



Akthril is prrU<:Ined by 8mi511 Fm:cs AkthriI
(p. 98). InICmaI sc=ity is pRl'\if1'd by '0 dozelI c;,ilian
C'O'ISlllbleJ from E:uICUlh-e DectiioDl; pota:4 (EDl).

SItr.btda.. This Kl.ripa" 8eII Obp;:l: aft is abo in IlIbiI
.-1Akd>ria.~ JL 20.

Fid~lily, l'trlty, and Candor
lbo:rr .., line -.II Cole IllItIiIaa in IlIbiI aRlUIO:I

AicIbea Ezb oflbml is alllCUl 0"00 2-4ll'Ues """ Md
..". half as ..ide. IOIaUaiI .....ty 10 pRl'\ifk 0.5 I
p:I"I).

rMirlily~ ..~ pH. ..idl",dl-.ded
f\oIr,"Cf beds Md lI'tU. Md,..,-ea Kulpl1ft$. 1'$ dl:Sped as
a recrcaIionaI-ea.

*riIy is an agricultw:al habiw. "ilh a mi:< of film'lS
and fNil 1m: orclwdo. II is ICnC,\cd by cybmhells. lluI a
limilCd number or hufl'Wl "iliron "'" pcnnincd

CMJor is !he ne"'esl habiw. II ;, ooly partially lCr·

rllfOl'TTll:d. Conwuetion is proceeding inside. and a sdoool
and additional housing "'" being builL

4 UESTft ­
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Modwr, I._~Jitttb,-lIIt4KDDB wdl.
f~jMdrQ"'lCl'_.-of.. • .......
,~ . .~__ tJoego~..a... ..
_ I ••Val fIC«D '" Jmn..--n..., -._
_ ~""""",co' '" hror_,·..mIIA·" o.-ofFrocfQ/Robof·
a.~ M)' ow1ronIy iJ .. _ ~~ ,
Min~wP ~W'HlJyt/I'-.y__or~". .
...,. np«ItIIl). abouI A.lDL 1 .._ "' ............ """.d«u
'" J'Of'.' J......, and "...~rdid Iwlin~ ""f tIIg(lgtd .. ..-,.,.".
tJoiIlI. or ..~'"' "~- Yn, f "'.... dim """'"
Sl>DiMd.>:o.ri1lg I-*' D cr'loldt ..'0'11!/ miglrt CDJiSt

sociQJ~ ,- iI ~..... wwpIDlnl- on £tmh.
Bwt ""*' .. _ F.mrit, and dtt rip, '"~ is ..

basic ........ ridtL h J1IDGI_ Iw tuDiIrrJnIy 1l>tm ...."'Y
t- _ JIUI~ J....... '" b«t.ot .. Pt>sL
~ """'sUw TJitadg r-s ...... borJI of.,.

dQiJT '" ... ...., dr8tp III Oft«. II)~ .. hodIdw
~ pt'DjtcI """ w t1tw~ of "-U
:0 ... y... Tsib:ldcliJ_JIUI__of_. .w.-
,. - ~ ..... "..-..Iorrx/j:-- ""lIl&­
P""H _.~Hu......,_is_.",.,,& !'~
p ..t:! ....... ia ........ sItt tItlricpN ..-trW III Itt.
biMI>tU! AN1 slttllill loon NDhwL "'m after 011 .. ....
dont. ,... f CdIf _ blgtr sII>IHIlliIrt. As ,... CdIf SH• ..~

.w.~ <Ji,.,~ -)Otl sItt .. cotIdmuvd &}" mdn}' tu ....

~ tIIId I "'" "mIL"
Wt Dgrttd IQ coopt"'" ",;,It IN """ N<UI<XI-,7fDmics

"BUM, bffDUM IN)' pl'Qmisd ~ that TsiJ<ad(, fDId tht
OfNn ..,/1 "'" M muM 01"forr:ibIy tdiltd if"" di> M>. 8111
pIttUt J'I'Okt IhoJ 'Mpt0ii>: SUllmtDlU ..., 1M:n't m<>tit""
undn dMf"tU.. T1>t>M of I<J ..~ did _ SJIbtnit Q" bM&
tJMd iNo~ or ......,. ""' CdIf _ blgtr nut.
IItt IA "l1rmlS./:ott If«u 1Itt,-'" doi>tz lrrriblf rlIitt$s.~
RDI K"..., .... _ ---"mt /:ott dwy art brurt"'I III

~ '" "." " ""'... AN1 dtty _,~~ •
" J ...,=:aabo"'~ ! ..... U-nJIIJM&
pi.t <i) _? T.wy ..",.. bt-.fwI~

MDdtn.,.. _ ~ _,... ..'iII IidIT~
..,., IS r-t8 .... tIIfd /til -r of 11$ S/ItIfJPI1I'f
A-.~of"'"...,IIW III.,.

It- <i)__ '" mo.' IIwd '" <i) '" Uk
dIU-... III__ J-.y _Iw t>bIir II) <i) so."......

l'<- """" "-,lM~
SJmpItt;Init

- fIt>ItOdtJI .......-"from Dr.S)~ /.nnniIot
<II E.wgmtm. smMUltd DId ra Cnig
l.anNng.1'tt)7It at Siltu Dtmcan SI<lIioft

Yew "'as the founh I.';ltrOic,l c1iKO,....-ro (by Wilhdm
Olbm in 1807) and ;~ one of the Iarp. "ilh a c1i~
of 2\l1 miles. h is 10caled in !he inner Main BelL and oobits
!he ..... at .. :1\".. dislance of lJ6 AU. 1aking 3.63
)'aft III do 10. ltf <by is S.34 IIoun~

\IesU is a ,"tr) old body. IarFlY~ siIloe !he
forrDD:ln ofdot IJlbrI)_ UftIit.t the rnap;ryof_·
c:adf. ..1UdI "'" r=Nnlf ofbodic$: $hIlloftd by mIIje.....

lu compositioIl is ...uqut -. brJ:e pI .oidi
C"\'.q1"';' ",ilh a~~ nxl SUIfaa formed
from aDaalIln.. f\oIr,.,. \'tsta _ bad a mo:*ll JftIItnOl'.

Md a PrIX:Uft is ditJamIiaIal ..'llII .....,'Y dmit ___
a111l1bt aft.. and IiPItf nxt in 1bt sum.:c.

'kog', .....'ily cnItIcd surf_ mocrnbI<s luna.
a/lhouch ifs a billa'iJhlcr-1Il faa. \bta is1btmly rltr·
oid _ ClIIl be S«ft ..llIl the naked~ from EantL \'dla

has "'v dlsliDct htrnisphtru formed from c1iffemll l)-pe$
of solidified 1a,... 1>aWa. Tht toUthem~ is

domin:ated by a 28S-miJc...·idc~ cralCr.



\'$I ..-as ,-wted by...manned pobcs berf,'«II

dlI: 2OJOIl and 2OSOs.. The fllDl iahabiIcd~
..... apoph)~ r, ch~ Cl' '.iobcd ill 2l:»3 by
dlI: Eaampcan $pIc'C AFrJ. A lOInI of 20 pcopk wdicd
\'c:l.la.~-..e J'C"llocy: .. dlI: alIaOid lOClnbles a lTalU-
IIR pIancl. • ol'fcml~ _ E3nh. Lama. and
ochft ...'OMS lo::o:::hd IikI: b<ac:IdI c;nnt. The"cop/J)-s-
il;al~ ....... """"",led II> he cbaI and" .... ' ..
:!062. hut • IN! p;li:nt \'c:l.la ..... Klc"ed by S~"SI(m Ted>­
'dt.1c- ~ AG as dlI: hcadquancn of f..... is ia_
~ dt>"dopmcu ...... wOrt< inwncdiaIdy hcpa "" f>.o.
genesis SOOon in 2064. and dlI: SlIOon .... fully oprn-

~nby~\=gencsU SUtlioa made hiSlOIy ",hen

~an:hcr Gilben SIOkes hcc:ame the fll">l 1'n>man mind
enlIIlalion. Under dirmor Oskar Kessel.~s S...·
lion COOlinlled to prod!.« ."2Juablc paltnts and take on
lucnlh"C COOll3L"l:S (includinlt SUfIIIOr\ of sc"craI £SA
sp.::e~), although dlI: ambirioos nann of its pro;..
cetJ a .... opmlionaI rollS escalare II> alanninZ Ic>"ds. One
of "'" most cxpmsi'"C projcclJ ..... dlI: 0etfI \'tsla Bon:.
..ilidllOOt diainI C)'bmllclls JOlllC II )"U'!' II> """"It.
and~ 1hc v.tlI.-aIion oflllillill:Q ClI ..... ClI met.
.. '-:II ..~ lmlO''Cd II> dlI: .a,n,';"h Slriatt. The ISlII
..... -.cII~· ..icIc ~CIDdy!tl'ou&bIhe-.oid
from OIl< ald ClI VISa 1I>1hc oIher..

III 2099. S)~ 1;' t..... AG~"QIed iIsdf ClI
E~..,.....m ea........... .. pM of. major~
The new OI>"tII:r.l'ianod)tIMIia.. came inIo ronllia ...ich
E.,.........a tzaff .... ddco\.uq IN! many ClI1hc _
_'sdipal inldIigeDcD "U"C man: gpe..1hM apca:.
cd, and !hal 5lalion jXliOlllod had...,;wd lhcm>c'h"CS and
Ihcu- SAis in .ioIalion of U.s. and £.U. la>n. pr3Ctica
S~"$l<m TechnnIogic:i claimed 10 ""'"C been ........-= of.
facinJ a n,,-oI. from E>.~ penonncl. ",'ho ob;e<:Icd
to the company's altCmp!S to I'CSlrict these practioes.

Nanod)-..amics impxted ED! aUOtttS 10 ...."
01'<1«. The) manapd 10 ",-'.pish this ",ilh 110 loio of

human lif(. huI JOlllC~~ ..-= hijacked
by 1'01'" ritmcN· and .........fon jib had IUllr 10

..-... ........ oflhcmid>-el1O EJo hasc:s ....~_
pmum~-hM'iIllhctobrs~_~cr2iiDI

lhewonpU; afb-<,-.d. I.\"hilc ...... ofme....,. OJ ...,
I).., _ ....... c#lhem fanned .. "'P""....... c:alIcd Ihe
Awa CJn:q>. nI ""," hcpon ublll dinx'l ..".,. agairtA
Nanod)'l*I'CS ope,.......... Ihc Deep 8c)"OIId.

Ph)'OiaII)'. E1ogcncsro 51-. is a KOeli <# bcdlI'"C
hahllllS OIl the IIOI1tl nI soudl poles ClIthe tilCroid. IinI.:ed
h) the Deep Vesuo Bon: (s« "'''J. UnliJ.:c most inhahn·
cd asII:nlids. m.... half of Ihe V$lI hcchh" ~,;nlh is .ull
in ''llCUum. Airloch scparaIc: the c'7ICUa1ed d>ambcrs
(",here c)"bershclls Ii" and ","Ofl) from the prcsowil.cd_.

The pop"larion consISts of 7.200 sapienl heings. most
ClI!hem =ean:b pmonncl: 1.700 Jflo'ts.. 2.JOO SAIs. and
1.900 woo..·-SA~ plus -lOCI humans and p;il3humans.
The """- and ponboamans all ""," I\IIIlOI'IlOds. ..lib
bu. booitm and 'uia 'lt)'~ hciaI §lan.

<lard. 1ll= _ also SCi) .-::..d ommaI inlcDiJCDCC:S
OIl die ..... some <#1hem~...andodlm
...... ..sial bio ••••k

A a . joN, IeZI <#)oo~"'llClic:sn'''''"i .-'
I')"SIaD~...... many c#dIcal poc, .......... arc abo..
..-. ","11II ISO EJ)( !«WI!) .... LThe ...u., SIll­
_ I is the a irion _Ieacltf. :-:~--.
,_ JftSOdm s.llal H~*
~ SUDon '- fi,"C ...... Iaboia::o, c<:IQto

pkJ.cs: lhc IA Lab. !he Mmd lmI&m& Lab. 1hc ffK1aI
RoboIicJ Lab. !he ~blcrials Lab. and DEVIL

The lA [.Mis <Jb:ir'<ti'.., if human inlclligence lUg·
1IICIIUlion. Abandoning genetic cn,;nemng lIS 100 slo\\



RELIGIOUS STATIOns
~ TIIlClad IlTbia6 VI'Cft buill lOr rdiJious fU1lO5'CS. The!c

raocc from mon'" oocs ..1lotic iIlIlTbiQnls CIlPIC' .. quia pr,l)u-.:I
medialion, 10m""" cult<; thal delibefalcty warp Ib: minds -.:I bodic:s of
their bclic,-as. E,..... 50. ITlOIil _ lIlUll communilics - usually 0IristiTn.
8uddhi~ or MU5J;m - ",.1>0 hope 1hat be..\'croly iwbIion from lI'oe per.
cch-ro sinfullQ> -.:I mat'ICIic pollution of Fifth W,,'c Earth "ill In
lhcm ~'" mon: pxIIy he$.~~ 2OtcliPlusisoblcaxnmunitics in
lbt: .\tlIiIl Bdl; !iOrtlC hou 1 .......onilics _ abo tct up 0I'l rdipous
liucs.. Thc ........~ rs abcu Ibc.m ol. 0)'pol:TII fruldd.1u
lOme~ -m 1arJa'.1iU Nc:to'eo-_ (p. 21).

and ........... dlo IA Jab bas foaQtd 001
C)buiitOt __..• ...... uibaia:

meal and AI ')lIIbiosiL Thnr~
....., ~.... 5lIlXI05$ .... Ibo br:IIII~
' '01 (p. TSI6j), filslleS&Cd on lib .-s
In 108J .,.j on Uogmesu ,cJo:..cl..lS
lhemsel>'es ,n 2090. AnillQ) e~pmrnenlll·

lion COfl,imaed in Olher dirttlioos. wi!h
prodocts like the bfain-boo!.lcd A>tropIs
sapieN 0CI0pIJJ (p. TS118). A ponion 0( \be
su60n ""llli p'-m O\-cr~ly 10 I C)t:a"­
IIOlic: F$aIt of ~-iNdJii'cnl lab l3I$.

..tIidl tad bm<d a "'*-Y 1I'IIeIIiJCD'X
aid. boy 2O'JI9. "'-= ........ lh« 0.""

~ Whoa ED!: oftlDj lhc: lUOOll. :~~f.::::::::~~::;'::~:fi~~~· ...I .":'~_~,_:_~_}!::.: _I __
go< .... .... u...... ' ..' 1JUC>O<'oJ .... _ '" rosmic and $ObI" ,,1i... by ISO milesoirodL the \'adI
~dfonslOaxmoIlho:rn.(S«Ral""'8.p.II"), ,s one of 1hc bnt pbLn in rJw: solar S)Slt1ll for

The Mind Imqins om N:anobot I..abonIory is !he hlgh-wnsiu';r)-" p/l)"!iics npcTiJD:nls. and is P"ded ..,til
IOOOl faJOOUS of~i.· labs. A pioneer in the (lc,wl. e~oclc Iwd......., -" aJ ncuuioo dotccton. The DcqI
opmtdl of ghoo uploadinll,edlllolosy. rOf the pas! decade VeslJ Ikft is also the SilO ()/' the \bto El'xlfoswic A=l·
il bas b<cn on.:rnpllllJlIO "",""lop. _ of"'gh-~. rnlOr (VESTA-II) 1lllCJ.... a1lhou£h lhe VESTA.II S)'Slt1Il
lion __ill,..,.;,'", upbodin, m. "wid alJooo, p.o.u 10 be caMOII be oprr3Itd ,,11m KMiti"e expc:rimcnu ore bei"ll

=-d ''llhout ~.., lhr onpnah tniIL ~.. pafonnod.
~ f\'SUhs ill~~ and NIll>mIp- Veluhasumllh9........t. ..lisCR~(~fromCR
pina.~hasducledlhem. 2 bdore lilt ~«), The owion ..... moo.\t:nIt~

n.: fnmI Roborics lIbooMOiy las bcaI • dd_mn<z<:r""ofsu ~SpoaDcf.....,
casful Thn:lup !be appI>C;>l>OIl oi mulnpk wud I'IxfonIII (po 1]9).~ _ ro.w liP Iascr _-as. ""'0
IQ d .... 10~ pubk.... " .... Ibk 10 .....u a ~ • ndxo" md old>< \bto B<n.
b.~»,1Iwup III n-..Jb·ftacIaI bra. ..hiili rmnipl1 pro- The --..... is pl'OImCd by a~ fum::
i:J='S. a1lovoi"l \he <=Ilion 01 lilt tilSl suons.sful bush 01 EDI oIfoc=. About ~f tho: f<;JrlX _ almpUIU .!«Uri.
rotIOl (p. TIl 1~ I). Bush roboIs soon b=une lilt~ pop. .y ~a1;ws. who :w kcpc busy banlinJ c:omptJ'ft' 'iNs
ular roboI C)~II "" IbI: r.wion. SaJe of impru,-ro bush llUlbre:ol<t in IbI: uogcllCSis nctwon. The reM ~ armed
rotIOl dei.i~ and alRIroI programs ;s cxpeacd 10~ enr~mcm offlCCfS. Nanod~ had hoped 10 ",ill\·
IbI: major SOUI'l:e 01 bogcn$i incane in IbI: fiJI=. okJ..' IbI: booptlS by _. Iu WIIil AxOllI;all be deah "'ith.

Thc .\lMenaIs lab and~ SpK'e Ptc;ea • pmon is roettSSII')'. The occuriI) booptl j ha'" abo
Clffi<:",~ • joull complu IocaIed • !he "PP"'* md been IQy bodyguardirlc~ IeIm ....mbtu..~
ollllt SIIIim from Ib: ocbtr faciliucs.. From JJJn 10 2096. plJIlI wspa:1Ld Ax.- s I"'ho may be lpeadio"
ESP .... a pnaw: ............ b lilt E..qlean~ Ib: n .....). IIId pafOla c"=~ "'~

~. b ..... mponsibIt fa'C)bonbdI <bip and d- apiasllb: csaptd lab racs.. The bacr potam is cxpca-
...__ fa' Ib: ESA·s Jupiotr daau pajecI and for 011 edlObcdcalt ..ilbnw:u~......... IeIIll.T,..CS ..llb
I:IJkCtS ollbl: ESA·s Sur5",__ inlImIdl¥ .........obt sys- _ mo:robocs..
1Cm(P. 136).~ ,,1:11 as buildinJ tho: \fESTA·lI clcwoHal-
ic accelerator lhaI was 10 Iiw....h it Al1lKlugh IbI: ESA l-estal Statio"
caro:clcd SlaB"""" in 2f:ffI in f,,"Or of its ambitiou, lor- This ~·mile diamelCr space staOOn <NbilSV~ tl was
n1fonning lI:l\Iean:h pop2m 011 VCIl\IS and the EaJth space a mctaIlic lbICfOid !hal "''ali blov."T1 inLO I Cole habitat and
clc,~.~j continued the pajeclas I pi'_ lhcn ~ed 10 \'~ lIS inItrior hal been landlal""1 ",,11\
'-cnI\K. VESTA.II became opc,lIliulll ill .....~ parks and f........ and pl)'iI:led ...illl houslnc for 200 peo.
mode ill~ and hM had .....-a _ op::ollioasl_ Tri. pit. The llIlioa IIId ltl r....._ ............., by n...,~
-. p. 7)). UrldoI- ~-...nic't.. SUn....... ....,· be~ and C)tw:nhtlk.
~ •• NASA P"li'- \'csuI sra. ..... on~· a plx:t' fa' 15 and

Thc \'aaII is Ib: _ ...... 1Ild optIlS/"''' ...... m;rc_ IIld aS(gtt oliOOd for Ibc 1-404 ' • P"f'!'»"
IaDoa ""~~ la Ihc bt>rIollbt: TI1 Oid. ..... 1. "'_ otr·m..lOall~pu_landis
!he Deep \!$I Il<:ft, "''ali upandcd inIo • JIXI··..ide \lied • a ~-.... for llIc '1WnI N~namio:s
~ Iht Deep VCSlT~ !'lrmcle I...ab:ntor}. b"TnSnion learn. Sccunly is kcpc hip 10 a>-oid any
uwaUy ~1l as lIw: DEVIL V:wh. Shiekled from /"~ cIwn of infeswion bl" \he CSCIp:d ,-mnjn.



10 IIvGlER ­
"YRmEHI STRTlOn"

H}'pca is .. cab "iii ~.-Ilh.. diamcVr of
~ mib. II~!be -"'-cr1IF di<una= of 3.14
AU. Abllc j.5S )'I2S 10 t. ' .. orbl. h has ..~
IIOIlIl pmod of !7.61on.

y.....,.; saDoa is .. bcdII'l' ....... chIlllous<:5 IIr
!>IaiIl BclIIleadqua1m of T_ Kca-y 1JW:IIries' (p.
TS'JI6) lISletoid opooOollJ. Kf\ma: iii • ~,~

manufaauriD&. niniJlI. IrId~. <;mlr1'. II has 2.'100
human and pInhuman ...,>OiMeL aDd many C)'borshe\b..

"""" 0( its~n JUidmcs Ii,.., dlc:tt prnnanentIy:
80'*' of the ....(If\< fQf'tt turns O\"tf e'"tfY few j-ears. In
~l yo,""" the b'°ing populalion has lIC1ua1ly <kclined as
Tonun has increasingly replaced humans ,,';!lI
C)'bmhtlls.

The~ has .. fairly ulilillN/l fod: lI'lOISl propk l«

it ... place 10 wort ncber than .. pIal:e 10 Ii,..,. lis majIlr
llCti'lly is dw: ..-f"aetun: ollllglHtxhodosY roods (SI.dI
• mcIu:.aiaI C)'btnbeIIs. 3D prinlon. and fWoa reKIOn)
Ind JIIO'lJioa of. ''IU., '1~ 10 IlIppOII 0UICr
sywm cpa.....1S by 0ItI0:I" lXlI",*_1nd prj,.. _"COl­

lIftS. ""'- is .1).......... pelI-..orter~ popu­
IaDoa. l)-pOaIIy 1(ll).200 poopk. lDl)ltly T(ftOIUl
(p. TSII7), aDd .. small DIll It'-.... !be docb.

H)'I.e.. has .. small ..-.,.., a.:I -.xiIIcd ..,.,.,e­
)ri IrId iii CR J. n... astmlod has '10 .mIliwy base.. t...
P"'""'"'"~ dtf....... in 1ho rona 01 U'd1a:trlJIt:
Ilea'y IIief vo-ers. as ..-ell 15 .. sccunf)' Iean'I from MUlU­

ol~ o.fmot (p. 94).

112434 SHElBETH ­
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ShtWt\h i~ an _roid (a fO\'l'l'ltT Kuiper Bt-h Objed)
tIw alIIIIins .. priJrordial mini bla<k hole in ilS CCJI". FlI'$l.
miled in 2ll91. it "'as ,"","Cd from 1r'aIU-NeplunWI space
10 tbI: ~bin BcIl.Ia>I ~__. and is 1lO'IIo''' S)nchoOOlOiolS 0lt0iI
....,.m AJcchei:a (p. 16), .. r.....· hlnftd mae. at-.., Iht
la'I"r wm.f. surface. Shn:belII is only .. fncOon <:L ili
oriplal Mtt as .. IWiptt Bell Ob,«t. mudI ollbe a hll"·
.., b<m -.lM'ca:tiou.....". dunlc ils """'"c•

.....kq SI:D::. is a bcd,,,. babIIa ilia .. bdn&
paduIII) tal>'a'Ied Do .. sbriI!latIIuL Tho -a, is ...
by .....'~ Illcluslnes ..1dl~ from \Osptt­
8>1' ,: .-.d is uno;b W joonl pr<*C1ion 01 doe 8rmlI
.-.d $ouIhAfric:aaJO'o......a. The$tDlnisdi>'idcd .....
.......,ltJIcll1, induslriaL rmiur)- .-.d m d. scaon.:
~ 01 doe Iaaer .., oIf-1imoU 10~ >isn<:n
ow.ido 01 ..-eU-super>iscd lOUD. A proIDl)'P" JR>iIic
I'O""tt $tDln inslallod around doe~ produ;:les
pImIy 01 C1XfJY. Tk hi~"S/X'\lrily~,is tilt b\ad;
hole .shieldiJlll and conlainrnml are, in the &<;teroid's.....

Ib,,-Iong Founc.blton"J SNLboth Sinplmly
Ub, "hiCtI SllIdieo doe mmi bbct hole. is e- 01 dlI:

_ pn:supM iUCWcb lID III doe S)"*"'= p/l)"Simts
from IC1'OY doe iCW S)'W'lll tip; fur 1h: dI:ana 10 ....,n;."'-

)0,""'" oIHn.tiac sc-."s ...... is lkwIcd 10 1*­
lie.. .-.d pa>1I-..." p/l)""'=s 1abL.-.d1lle CtI'lue- MOon
madlana')" CMcninI a.paltllati • Hn.""'« sc-.
IfldodI:~..qmnnm CtI''II). bbd bolo aJqa"
IIII-.t.-..ccd DIICIar MOon ItCI_KJIos) •.-.d e.u:U: .......,.
~

o-unr,. Crwr ... SNdlClll's JOUlb pole """,,"",
brF MOon IOIdl w ice refiDel'). This is cur=dy IlbIn­
llontd6ttpl forsomonw~ C')btTshells.

185EUniKE ­
LOKftUIDU STRTlOn

AJF :=/Mg £.au ""CIS _ NrW op..it li>oo

-*Jnt/r'........ ,..."""~fou~ ,.,..
h lOllS oM _ ~ - ..-.... sziIl "'Otbt.f .. IN odtn_

IItt4 ytM dod:~ IN /41 <'Of. f .........r .......~
Jr- w ",nod iN<> .. du A I~ by <Jbooo' 15
"""""'" aIlJll-Uclcrou~ _ "PsOM """... all ift

~"Imcr.
I JUl)wJfor jn., _4 IIllntdilo& Dhtl"'lO das.KS.

lNdi/(:11l1l&. <Jnd lo1:Ulg "'Y lurn (:11 ",rioou c/Iorts.



ScYcral.,........ etroRs ha'" rua'" ocriDus IrlllIl*. resull·
., o.lbr: -miniIi' . P'lrl&: ",and 'dGailog bome.lu few
~ Ibr: orirIiml .p1- . told dlt .... I0 ........ .,.......,. orhrr
timQ tky~ kti • mc:g bdIiIId. Aa .. • I SlIIioa is ......
Iy cpckty pid;cd dcaa by Gypsy AqdIIlI orhrr ...,•• =y
!D\~III occup;ed by orhrr ho ' is. ....,..;""" ooroflicIs
.isc 0>..".~ •••

h's /tatrl ID Mr)' .."""II,. 1~ " .,"'r
_ of Jpfrincl ""UII'JV1J Of' -. /wi 1 did

"""'" _ 1O)'S of......., ..,.., IN..-...« 7Jwy ·rln '......,~

Jut '" """ ." IIoot Of' II attd_....."" m-~ JJOP ...
",...~ .._ ..'ftId. """'.... ........ .-.of
~ 1Tw .."(riicrWd.....t.._ ....".,.)_.

Y<Ioo~ _~propW. 1Tw I ...·e"" n.- MINI. IN Iibr<>,",", "'<IS~

IN /irst &tntrnc '" IM2Il orr M.",. 1Tw", "'<IS

IlrtIJdlcr cIoanrW<t okJ fdIo-. II "".'ire. bt<I
sItarp .... IIkNfe. and ()<'Iictu.-gll ID WU"...r~·

of/e,,·ig"Qroru ques'ions. Some,IIi", sc,Jrttd /amili«r
IIbouI IIim. 1 guess I'd "",'e rrror"lw/ /lim if I'd 10M
Jimmv (my WJ w do II /oci«1 .1="," <>n<>Jysis. "'" aJ il
..w. ,lot sIwn..... 1ocIId. ... and <:orrl<iC'1J !hmo' me. II .....·
,,', WlUJ """'" I",,. tIoaJ I rc<>/.w/ "'/00", rrmindcJ _ at·
ae.v...J PIoom n-Jt lAc. 1MJor-r~ Ioct>tl of IN
JS4', /JOc>-..""""",Ji_.
Of~. it aUdP!'1 N ..... He·,,.,.,-J JO /.tcdNJ.

-Cop.......Jt-.. ~LJ~ .... INRt:riJ,-
iIr l.-lyS~ GoUde ..t4c~

E.iU .. ~ cal on.' ,00<198 mib" diame-
1Cf. "1dl ~ Illl:b:Jn:al pmod of 1Q.i3 lIoIn and ~ .......
_ frOlIl "" SlI'I of 21~ AU. II uIo;es 4.jJ YQS 10 ort.I..-

n.. asamJid .. "" Ilootk oll.<*a>idII Abbe). ~ IkId­
~ M ~U:ry, h "-as foI.mdtd iii 2OllO("ilb!be hclpof
amerous doo...x-l. and ..&Du:s 1bcnI'-.b~
Avo..",. from !he dislnctions of Eanh. !he~ IrIClrIti
(S6 ollhcm ," 2100) and ~ rev. dol.., Ia)' ''isi1Ol'S spmd
"""mlI hours earn day in mt'ditallOll and §iud)' <:If lilt
0I\arma. n.. monks also ,:>.m:ise ttgUlatty in lilt gYITIII3·
sium. and do~ al!he ,..oorn (arm and ",f,nery. n..y
also pafOl'1l1!he greaI ....or\; of taJ'\'illll!he liam Blddha of
Euni~ inlQ!he fact of the Wl:rold,

Tho abbo) is run by • Mo•.a-uc Council alrISislin& of
lhe!ll:rlQ' nuns and ll100lb ~"ina:~. Monasrics sha,~

Ihcu bca<h. ..". robe>;. KId oacnd~~ KId
trtuah.. \\0aJd-tle monasua an aIIDO 10 Ibc abbo) for
~ lhty _ spmd • lllIIIrrIUll of lU InOI'IIbs.
and~ • full )".. brforrc ckl;idia& "-htrhct 10 mlliIl

10 lay life III (if "I'I""""UI b) docM~ Council) au
irlibaI~_~.Lob,idII.~ """...... n.. ,_..
'ft: AbA'_oa fir:al>~ 01 life.. abs<ainj"l from
.... ..... is __ Ji''''''' 'bit & from ~""'" +m ,
from...,.ua1 &:ti,~. and 'bI & from ............. <kup....-Lob'idu Abbe) is or. J. "'llh no l'f'&"'IUL n..
-..o;d bas no "-eliflO"S.lM • IS "-,, 10 ha'" • scaro·
ly ""illI&l ...irh MuwaI AswnId Dricnsc. "flo "ill §CIld
cnfOf1:'mi 10 r=>\'cr any stoIcn propnty or a,"m3t any
,nJunes..

DERELICT STRTlOIIS

ISS E\mik(' is~y 29 AU f/O<l1 !he sun. Other
~ Mercury (J..JI AU), Vm\lS (J.J~ AU), f.Mth
(2.28 AU). Mars (2.92 AU). Alcthei~ (~.41 AU). C=s
(3.8J AU). Chicago(~.88AU).Da"ida (2.14 AU). Hl'&t'~

(J.23 AU). InlCl"lJ'Mia (0.S2 AU). Pallas (6,2 AU). Vesta
(2.89 AU). Jupil<' (4.12 AU). Achilles (8J)6 AU).
Api, .."lilOi' (6.37 AU). Diomcdu (&.08 AU). P3lro<has
(3.6'.1 AU), Sawm. U.-.s (21.61 AU). NtplImr" (21.56
AU). Pla>(49.i1 AU),

511 DRUIDR-
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"kn, "'S"-fnumst- _-...!. _:-.-.
-.......,,~~

"kJw 0rUt. :- """" .., ..-.m-
-o....·'SllYW; kri. 1 Iud "'/Of'.,.,.., _... t;tKJtJ. Y<Ioo

....... ,.,..., It> "'r:-" dw p.m. 60drL -.f f~ dial
u..aoId spIDsIf lIJ1 "'~r.so.-·, pi/1Ito. SH. ",,,,'s"" "'~f"­

10>,\ and lot" 's ..·Iot", it ..aoId !tin... /Iit.-
"QIr -Im,brl_to. f'm lOrry. c.,., f Iwn~ "" body

btJd.'-
"/fl's sil do>.,.jinl."
""11m am f goillg 10 do.' 1jw.sr am'l~llhiJ right. I'm

.w».-
H Jeri. Gcd 1"",.s)\?U. and 10 doc'.s s.cs..n. r",,'" _.ku. RmtmIbu ..'10m J\okr JnIrtuar mid t1brNl Jl"l'r

last """*'&41 <lIII _ IN~ if)'/lfl (J tw.­
"No-I'D It,..~ CiJIJ til' dw rttJIit). ",~rla}'..,.,.,

attd..,.,.., htN ID IrdtI dw 1In<dI ...-

DI'lda is.~ awaood ..'llh. dWac... of
2Q) IrIik$.n.. fiflb brIC'§l: -.:oid. it has. n;arionaI pm­
DdofS-IJ bars __ DrbaI pcriodoiShl~ II cir·

~ the ........,..... dia...... 01 3.17 AU.
DI\'J;b ""al' §CrlIr:d • 209S by • spm.r &l""P of

C1lrUliaI IrjJl='............ rn- lhe Se>=dI fbo,,,,,

coklrly IfILS. Thry fouod,cd Nt""ea._ Sla<ioft. • b«­
ho,., hahitat. ,,'hdI ...... bas. Nf""lIpopulolion of4..m
1.700 hot"""'" and~~2600... infomo.phJ.

and +out 100 orhcrs. UlCItdin& ail ASlmpiS roIony (p.
TS118).



"'WIl 11Im If Ills bth3,ior .-... 10 be
OUI 01 SlCP ",\lh Ctmtian mIln1il)'. and
"'~ 'W> nry it caa~. roatroI.
IIim ItwuP I ~ uropbIlt. II Q:

tr<p»<-ibk JOr pidUl& him and~­
inf; bc dca IlQlhina: ............. h1mld(
or~.The S)utdlioo. aho_cns I
-guardiaa IIlJer 5AlIO iU)~ 01
each bloupienl citizen's perloO<I.Il
d..•....loJ>m"n~ .. hich c,\her the LAI or
the human e;I;I..,n can call upon in more
rompk~ sill1alior\$.

This is • >"OIunlar) process - indi­
,-idua!s can ope 10 n:nouncc thrir cili.
un>hip as one 0( the "'faithful"" and
1ea>1' the lUlJOft (if lhty ha,.., IJl,XDe­

'"'hrtt 10 10). A ~'s pardi3n Inid
.;0 II) 10 pcrsuadio 1hem 0lI'Ier00~..:I

lh= is. "..,..ta>ry ~o;ooliQgair pen­
ocI of n hounI bd<ft!he) raIKl'o-': thc
impbII; ... buI .)'OIlt ..-ho "-..5 10

c:all1eII,~hopk I".., hrrt ........'Y!be)
..'MIl _ 01 1lunI< thc'y "'-.- _ 10 pcl'fca
tbmrsth~

Tho o~~~~"Y 011"....·CO\"eIW'Il is.
fonn ofnanosociahsm. E'"t<y e't;/.en;~

Upttt«110 be KlI,,, bill nol .....-.ssari.
Iy product" .. _ ho"·..'-er, their LAI
i'J3fdiaM consider sloo.h and idle-
I'CSS 10 be. Sin, SC) if W) '", IIllt ~
doUI, sornMinI. dle)"U 1I:SUaI1)' ( •
be IIlI&F'd inlO U)lllJ. The~
all infol, "'ho 1IIM:o: .......
Syd ( JO'ilolthc~

........) hInok day-.day n:lOI.Wa:

~ IISlIl1i LAb n I'AIs as
!heir~ AbouE lj<;l 01 abo

'-- ..uk '~'. primaril) as
scientisIs ond~ The ~ spend

thrir time plaY'llll Of ~ed in ar\Jstif;
rndoa,ws. NO'''' Co>'cnant's "'........ arc full of sculp­
tum. LapcStries. m"",ls (both ph)"sical and ,'-tagged).
most "'ith ",Ii,iou. and U1lJl~mani,. lbemcs. The New
Ccwmanl Choir isf~ tlvou,hout the Deep Beyond.
and thorlf rroordinf' do ..-ell on Earth ti ""ell. nllm:s
abo. pmty dccenl Clri.tian rock band. Deadl or 5a'IOIIS

injur) 011~ eo.=ana IS ran:. If sonoroo>c is ,ll his
LAI ..l1l lien .. tlilacao;~ InfIO""" SAI...hodI po»­
_ ~.Olizm< and I'""'IIk UIIIDtdiat htlp ..-hilt
............. mcdiCII C)"btnbtlls to lht 5I::ale. All ""ld­
a c:are. lik.t Olhtt social stnlCtS. is fftc..

CIfl«8O'" allooll.-ed 10 ha~e chi~ ..-hen lIlt)'n:
judJed to tit Il\alUn:~ buI d'lt stabOft·s pop"l......

~th IS lmllll) d>t ftSUlI of tmmlgr3bon. 1ioIIo-e>- a
boosapstnt citiun's u11"nau: pI;s butirK:alKll\: lltt

pruc$ of bccominll one of the tl«t. an lnfOO,.::::%

HomESTEAO STATIOns

N"",' c.".-enam·s founders ...·;shcd 10 =aIC a um­
>humanist lIIOpia to S<:r\." as a lCIllplalC for (ullin:
humanity. Their MNcw Co,..,n.>nf' is based around !he
st:u>dard sets of ~lriClh.., propammin~ inlWled ;n Als
10 k~ Ihtm honest. They btlic>t this SCI of~
",tudt lIIcy call lite Eupruia. is a good set of rules (or
humans. as ","til. cspeciaUy ",-1Icn modiroed 10 rcllcct
ful) libcnl 0Irisl:iaa~ .-aiues.

The sutioa is paned by aC)bcldc........... theox·
racy. BeIit\"tfS Ul cood l....djftl_ dlo6coo • ..a­
for sh·......m ....... -m"en 011 Iht s.". eo.·CDIIIl
__oouaciL 1ioIIo--.,.,-.,,-. _ ofltlc ..-,..,p""'tr os
aclUIIly 1ft the hands of the s) ...dliol~ a P'llUf' of ..,p.
cnl .nt........... (poots.~-s and SAls),

E'·tfYorpniI: auzenon Nt'" eo.'cnanlhas a 'om>.
al implant~~.M an LAt running lhc Eupru·
ill soft....uc. NormallY;l $Imply ~..,.. !luI It ""ill

I" is _ sdf....tr\citrll, pn'~-..d ..... IhaI do ...
".. • sopif-=- '" ••11'- aa:i\"iIy Iqooad IbII "3')' to~

dIeor 0"''11 pop'thri<w

1bI: pooo1"l alJonl~'J"y of sp:::e fl,p. lobo1x:s. fusioIlllO"'w. and
ntic:foI:no>ify-adapli\lt nallomods hr..., ft:SUIIed Ill .. t'\"tf-ino=asinIlk>od of
5tQkq headinJ InlO d>t Belt ...·itlt tItl: 11""'I ofcolonui"l an asICroid 10 cmlIt

a pri,_ community. llUs is tht same IOO>-emmo thai onginally led 10 tht
00/00;1,3lOO of Eanh's l..agr.tngc: POOMS. As thtst an:as bannc more """,,,·i_
Iy popIllaled and n:gu1aled (and tItl: Lunar """"""'y $IOvo-..d dut 10 contpCI.
inl!: ;mplItS of He-J from $3lum), many -eU"s- 5CUJflt tItl: w1dtr spaces oftht
Belt. They ... beiDc joined by poops of ...wld« asltr'OOd~
from fa1It. Wbm tItl: Ea1lt Sf*'C dc'o.... is ..........bt this process is liU­
1)"10. b __

~Joio;l ho I~ ... bmdcd by of baliIics from a
wea1dIy Fifth '0\'1,.., ..... or _ (1l!UIIIy from fa1It. 1.-. U. or LS)
..-ho po:ded their _ 10 Ielo!r a spKtuaft -:I akei...... "..-.I
,. I .. ' .. I dIeorO'lll'll" - ). The m:t..I)l"'I hOIl '" is impcIIed by

a mi_oflibc:t.. ia(QlloQ'\-';ve. reliPM- -:I Dw:Ic<......... ....-.
MOSl_IIOIluwY...... ""'dii...... Fifth Wa,.., -XCY"beadi"ll anJ .......
10 set "P their 0"''11 community ..'here lIIcy can ...., dIiIckm free of tItl: per­
00l,-..d mcmcric pollution of ma,ftSlR:Im cultun:

A l)'\lGl homesIcad tw a n:1lCIOr or solar puttls. a fcw ~tfY basic min­
ing C)'bmhclls. a soIarCOO"OCl:llVllOt. a small r'tfine<y. a (arm orh)~.
-.l some 3D printers. This;s enough 10 allow a .small community a modc>.I
C'panslon COmmcnsur:llc ...·itll l\IIur:tI birth r:Ilt:S. aIthou&h ~'s linlc _.
gin for mor i( sooneduna JOC'S ......,..,.. 1bI: a'"tfI&t community is Ie$s than a
draclt old. aDd mcr;l ha>'c popdw- of:z6.SO pccpIc. A rev.. older tune­
......" an: faci"l challcnFS from childrca ..1Io may IlOl sn- dIeor~'.....

There ... S61.1I, h.the MaiD Bdt..uof ..1Iido......,~

..-oLd by the "" Roct Sociccy (p. TS9ll), Moll: ft:.lnOIIlh Roo:t:J

........ • 1I fnerdy bCS ...ldt tad! 0Ilttr.. a/Ithough a few __:
brottIl ...llIIlht Olplilaoon.



- bema: ""loaded as a i\hoA or ernulaIcd as a sap-
cnl WIIOoIo. nus l'llQ\Iores appro'llll of his 0'0011

panbI ongd lIIDd •~ "'* of lilt" rest of lilt"
S)lItdI ..... In dx~ dx W .................- .. abo
IllItpwd. bcirIl"flCiadtd 10. ApiN; SAL BcaIif.::a..
I..- ill p1IllICd 10m_~ isJUdccd 10 lIll~c irJlem».
I«d 1bc:~ Q[l(I" of~ Nl dx lJ\Is -' SAIs
......., II> - • a miaimum. aapntlI dx .....uI~
'lIlUF1 oll-ionQly aid SalK of Dul) (~-er)""'" )_
~.or all humanil~~

9n, ollbo New eo."enanI~~ Cbriotian
h)'pcn:.oluuonists OfC)bn-~and about 1()'1, of
thmi btloa& 10 tho Digital C",alionisl m(t\'('IIXfIl <_
,If<<ltDnimirm. p. TS90). New C..."<1Wll is abo !he bead·
o:,uancn of the Sociclyof Isidore (p. 102). "'Iticb r=:ucs
SAls from se.vindc to unbtl;",'m. and gi"es !hIem •
new life. ~Id!boy a«cp1 the Eu~ia. s.;,"er.:>l ~Iil>­

.....lC<f.~nl AI, IIOW Sft""C in 1bo S)'nMrion, although
11115 is IlOl mandalOl")'. There is also. colony ofAslropus
~ uphfts (p. TSIIS) - sp;a......p«'d~­
..110 brol.e ."<lY from E..~.. ""nging "ilb 1hmI
_1lOien SAl procrams.. 1be>oe ha'e soughl sanccuary
from ED!. and m<l6l of IhmI ha'-c ron"ened 10 !he Owls­
_ h)~"'Rion'" b,th.

Ne-- c..."CDaDI is pMIy~ by ,hoM__

from sc.·ftIltI Hca'"ell aDd Il:m>lnlII CbmtJ..m b)l'"R'~

""_ hs ""''II upons 1llC1udt C)"bcnllells.. Inon
~ IIIIrlIignocr ...--..~.
and '-111 Itdal'Jlot) Thr IS ......nll)
upandilll lIwou&ll Dana as its popublion ilia eS
..... lImnds_ dug. mel _ ~ lAd~
Caj*d) added. Much 01 lilt" __ 's i:nduslriaI 0UlpUI

abo IOCS Il:n>"llrd incfeasllll COfI1llUUl' capacity.
In the M..in B<,1t. Ne.. eo-,'CIIilI1l ,as along ""ell

"lib Yamet"; Swion - many or illl ror",cns ron>f: flQfl1
Ihc: romrnuruly 1hc:rc. and they ha,'c a fairly ami·

'-_... able relationship willi Tcnzan Hca'-y Indus­
tries as "'tiL MillY 0( \he inhabitanlS had
close Ii.,. ,,';11:1 or ..<Jri<ed for Exogcnesii,
and t\a,'c dtnouncal \he l'•.,odynamics
and EDI .nClO'ltt.I' has JOod ,daoollShips
..;th" number of~y An&cl spKUl......

C:;::;''' and ",latiocls "'th \he EU-.conuollcd
r Akthcia '"'" also col'llial. !io-c'er. lhcy

bclic\'e thai cbc jMUlI.......-01 cbc Gtc<:a and
Red DunaruICli 3n: .....,..oded -.:I 1t>cir cmb."cmcaI of
SAh is "'-rona-

The Soc>t<y oIlsodoft's opa_1pID5I C1lmcse.
l')M '. andAmencaD-ooor. SAh havc WIOChina
bl.WI Sew eo.'ca.M " """, b ICmIrisa; and bin-
di~~ cbc U.s, .so-~ -.:I many~
"IJ"C'e. FomJfl ..,es and nx.....'s 01 Grttn Duno:2m",
_ ..flly companies 1Ia,'C mounlcd "",,'en opt,_
aponst NC'" Covcn:u>t. "nil~ SOICttSS China also
bans In<k ,,'ill> it; tht Unned Stales has~"et l() take
'his action.

"The swioa is open 10 ,;'ii1orS. and Sc,,'
Co>Cf\II1II does not aocmpI 10 fOlC\' all)'OI'IC 10 (()rI.

,"Crt. £'-(:11 "ith kni~ (III cbc SlIIioft. ~'s pnai.
cally 110 aimc. as C"\"CI).... hal. bu. _-. pcr-..IlIIId
iol:lltiIIIlI'\-.:r his sboollda-. Some " "ben 01 cbc dec!
3n: nuoed as dim.. and cbcK -.nor aJlgds~ 3n:

tapIbIe 01~ "~ LA! or pardiart an;d
-.:I ~)·ltksopellllliillem- 01 C)'benbdk "'ben:
_~"'')". In effect, 1Ns.- lbaI all)'""~ 011

cbc -.on JOlO) sucIdtnIy find all Ofdinwy person1llmcd
lJlIlI .. cl~ fi~.

Olberdefenses t..::ludt 51. ~gIll and four Ilea,')' bser
llI'\Il"ttS and" squadron 0112 """*,,,,-cbss AKVs. lIS
military fOlCC$ ccmist of " company 0( RATS. pIlK
"'halc,tt cilizens or shells "'" Iclcoper2led h)' cbc
Guardians. Ncw Co"cnam has a small~_ II is a
peculiar mi. ofeR I arod CR 6.
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"OM); Jj2 Mod, u'sbod, ''''''lbod, &tip__ bDtI

/or ...... bDtIforNQ""d)'~s. SUI IllDdan idtd. ~1IDI (
dvy'fr "'" dn>d! II~ "'" IiU ...., don'l 1oa>.., W
peItIb}'In-apcciGlJ),_tlwd,utllOOOlp" '...., ./
.......·,~ .... C,..".._tfIN.UI .. W (I.
~ """ aprnntad tItnr.." iii..... StaJtil.
Ittrad fI//iu ...,,, ..... call .,....v ll!l'ii tf.Ws 10......,-

~I"" ...., br -.' 1'wJrM ..-Jl ......".,
lJofy'.... ,.,. fnnW. Iri>m-..s IIoo<t tM t.- III

Cd euSlotitM ... h~.¥ siIIk~

",\'0. ir·sdot:JJ,k. JItt>d SaJ .... w .......n. h'l

"'" IiU IM)"Q 1oa>... 10 UIUI'/ICII/I rwJ1 n- _tJsidt
frpnI.ClIOlIrol. "...,,*,,& ~ ligIu-/Qgg«J 11)' ",
20; J() """"'no PI~' ofn- 10 Ittutd/c u ..-iJh IN
ex,,·JO~$, 1\','/1pi", thtm oJl inlo a"""'·
oJit)' simJ,Jalioo tf W .ItD/ioo irM/!. Q s1>Ddolo' com·
mwril)'. SittuUm, rMm ... if _hin, hod happnltd.
Crisis Corurol <lIId PmJimDn oJm>d}' load tM mIi"
nario:oo~ in 'im.oJity "")"'Q): so tJw'l "'"
IfOVI& 10 ", .. pmb/nft. "
"~Coot:rIDCIIt~ I'ropk /t(ny

IOtD"'-!"
"ins I1tDII .. dt1= ""'" UJ«. ..... <WI

iIfIlDdrtcr ......n..r dtol IN. 10 CIIf dtrir tin
.. GTNIistr.f<rsIW-.. ....J0.....,.. Gjrw...-ride>trJ ill
Itfud ClI#S - ............... $.4 dtudu G ytaT"-'

""" rrtn't~ ..~ .., ItfWtrIi oat-*"
afJbiIn~ ~ Ian.., .. 28'ii 1WIOi7I..... tfq
I*....k,.,....otltr~ pt.. ..I.-W,..,
~ """ .... _ ......... t>t,....",., 10crIJJy _ JIIQI's

poIiQ. ""Y"lJY - f1fII1 ~_~ "'"1MW tIst by .......-.,....
_ III C<J1isso.., \b;ra.' dvy'" prrrry Ii""... $I> .......
p.,)Nn W JIllrioIt ..ilI bt tItt>ml.fltly......",..w, ..y·U

1oa>...finisNd1M c'-"P. tJIId It'/tir. Rabbit ..ilIbt IIoo<t
... trod NCOl DIId ridy."



1\odnanlcd Wps; IUIlions.-~~ the _ U:W"_ iJ:lsI:aBa.
.... in 1hl: ~taan fkk. They <:WI: 10 SlWlft .....,.. My~
-.I abo MIpllly _ ..rauid .'i!b raw m.riaIs.. AJIeroid
rd"-..cs~ lIWIIJy buiJI <lII ..'''", "'K or .. I wobriIl:
r' oidt.Allbon:~j ·Z··al '.. oMk.1hl: m.......
oes ............ 1ft oxlllroap 1hl: bdr. -.IT~ .. ~ •. _
,~ " j 10 pn;l'Iide SlWlft 10br~_. M,-.aId_
Jl<lft ....._ 1'bon: ........'aY$ .....""" ,6"....,....m. half
.AUal.p_ ' . illll:be MIia BcIl.(ooI 26-2 ,,0., AU).

AJl. aid m<lleO'y', purp:lIIt is 10 ..... 1hl:...oo for.ml
d M· aid """"1'0'.... IlIOII rdior Iht:IlII ;., ,....... -._,
O:lnra. ....ocaoa. caotoo- ..-..v-.... and odleo- poodlIa$. l1lesol: 1ft

suoxl III boF laIks -.I told 10 ¥15iliDg >paU>J~
M..,m-_.,. pooob:e IDl,ll't d*llocal" ....« CM abIcrb; itt

I:ba~.UIIl<:r .... fnwe evay rn. ""lahs and a>Iko;t die uc:a..
So:laIe allhe.se voIIIiIco 1ft $hipped oil10 die Lap....-.. Mas
01 t.- (Illhou&/l _ sudl C<Irl'" foorIl~ Eanb AsleroioIs). The
majority &'0 10 Olhcr _ IoaIcd on Io:Is voblIloHich &SIC1Oick.

I

f1STEROID REfinERIES

C1IieaF is a 97·miJe.-..ide~ ti/(flljd in
!he OIlier Main lklt.lI eircles !he sun 2Il a meandi~ of
3.88 AU. W:ina 7.63 }..,ars to oomplele an oobit The tiler_

oK! rocateI e'"tTY 9.2 hour$.
h hou5c$ ....Q1f Swion.• bo:dIi,.e habil2ll CSlIbI.ished

by Nonodynamia ioI 2092 as a~ 1abotaIory. Ma.t
allho .-ard\ plOjl"m focused on lho de'",kJp'"". al
ftIlIOled'onoio and C)'beosv.~ for die U.s. mililry. lIS
fUSI .....,lOf brealahmup cwr>e in 2lJ'}4, ..'hen NIIlCIdy­
namic:s~ pcofeatd cannibal ",¥mI(p. 1'5(69).
This~ kd 10 ~,..",;,;,s Jll'O'idin& e\"" _
tundin& - ia 2ll9S die SlaOOlI ... am<lll8d1e fM'SlIO-..r.l'
tbe Irc:5l ~10dl~M quaKOP' ........00."" C)t...-­.....

1l>ea IhiQp ._ ... 2O'Jl8. ~..-..cs
~ mxj,-cd "lilI'OllC if co", I:ba tbe~ lab
Iud '"""" jXLCuaitd b) • fo.lrripI.- 01 iodo:slriIl spy,
blM tbe idaDt) allhc 'S III dle suDc..-=
-.-.......'oIf. dioulor NIltaa H)de nodc:otd a_'r
5«W1I)' cnctdof, ru I.m: ,aoaiInotd lUIIIld-d'Ie-
dod: by~ atJla (.tIidt rqn'lox110 K'aft) Als).
--.'CillarIOr "' ..._ ..-.al~ tbe lolaIina.
and bdIa,ioJr.aWysis SAls .'m: \RId 1O.>Daily dll: p1}d1
protib al e\"CO'Y ~.lc:a''c$ and '-aaIion Iin:>e ._
ClIO.. -.I DlIIlIaCl$ bm>«n IlaIinoI StItf and lbr~
.u\d cuoWkd. Thnsc ...fIn did IKlI a=pt i:Ilr'!t' condi......-"'"
•",,'~'hile thi. "'a'''''' pn:"rnted ady l\'lCR security
b"'a.."- rnnraIe and rfl"1cirncy suffroal. A tk:fVOUI lab
l«hnician made" rru~;"wny felfUO'l: failed .. hm thr
prrson "lin ... supposed lO 11:0,.., fi~ed it ... off
undroJoina a src:urity analysis. The rrsull ".

cawuuphe - thr aceideoul "'Irtie 01..uper·
imemal -JCSWI c)"brni.vm- oodrownrd
Whi", Rabbit. flrfore iI could br: broup; bid<

Inicr <:onlnll. iI killed 352 01 tbe 359 people
Ii...", • !be staOOa. Our 10 1hl: S«Wlty
1nctdooIll. 110 a\:n .... beaned OIM. .. Olbc:r
..... - .tIidt 1IJoor>"oxl -=, he" 10 co"',.
...lbr~.

WoIfScaDc. ......ll..·'IO~prrxtlI.
Jy undc:t' dll:. I' al~ r.;..w..-.c·
... KdJ) Reid- The P'l",I_ IS 102: lbr
..-inn's .... WOOGjib. a funIa 3-U
..mcm.'S ('Illo6e .fIn could br: CllJ*d from tbe
dead __ scalf). and tbe Je\"UI SOI'\;'lllI

............lIilr Rabbot hal '"""" boouglll bid<
Inicr <:onlnll. .-I _ PfO"1dos.ocaeily: ii's"
I~ nliaulltlt .........llb ••"oM
<no<1rr c:ftassis. " drYuun:o p>d;:are. and lbr
paIt oplioa (p. 136).

.....olf SIMion has • small spatrJloil, "'llb
Je\..,.,.) bel,)" u.s.er 10'6""" II defrnses. Some:
.-s al1hl: wrion an: sull poov.led by ....lurr
Rabbil h's CR 6. and ekwltd 10 ....SJKn.

3J4 0Uca&0 is prrsen~y 3.93 AU from thr
SUIl. 0Ibr:r dislanc:ea: Mm:ury (3.87 AU). Venus

(3.21 AU). Earth (3.82 AU). Mm (3.01 AU). AIr\hria
(3.32 AU). C=s (2.21 AU). Eunikr (S.U AU). Da"ida
(6.84AU). Hygria(6.7 AU).lmenmnia (6.13 AU). P:aU..
0.48 AU). Achilles (8.26 AU). Apmrmnon (8.9-1 AU).
Dia,...... (4.21 AU). P:auodus (7.01 AU). Jupilrr (931
AU). Saturn (l3.s9 AU). UraDlIS (19.06 AU). Nrpwnc
(3334 AU). PlUlO (4S.14 AU).
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~n.- _ of ....,.,." J«Wfy: Uw. "'-' ' ..
RnItDpt. ,\Odljq i:I so&!~ i:I MlCmI.. 17w>r's dw
-"ot.,~ tIIlnIw IltI:r sJitI .... n.ar.. dw "'"G)'

...v .- odter mpinot Iri«.. J If«d pInuwt. J'a tMy ..
boioouoli !'I«Jpk "'" MW ¥ '>ynt! Dc>oo) ji1ttI _
~-* - JIO:Sl P"7..0#. Tirnlof tot.., !
ra JisI-r of~ p..j«;dy IwabJrr IIody IMd __
1""-:rdw T....t~ H'Y- it.. -/tWI«M~ 0l1Md
In:. .... _ Odsji:rJoJ1ftJ(W- ...v n>o' rn" rr-J~
fro-< GIooT.... Purific<i ,.." ."'=" 1Md.".,.,,) dtost link
-.......,.~!""" ""'·r"'&'......... _! H'Y- dw","_
-'" liMIII as.-..bor:r -,_: ra.,., _Ilia IMd""'P
)IOW.....w - .... ONlI_',/tNFo10.- ...AIfiJur ..
'"'Y Mtdi<r tiIrJ:. so ,.,.. ...... ·r do it 10 _.M

-n.- FtftJt 1l.In..,. Fix 1M. it'SGSJ~ ofMIL /(up it_
1""'_ofMrr."

- A'- GalJI, I'I'tirrd orlJilOl ~1l'Mt,:
rrsitkm ofLibmy IkU SIOIi<:wt



IIlICnmIIia is I~ aAcroid 10i1h I
d. ttl 0( 197 triib. ort.liaIlhe sun ...I>~
~o(J.I AU. lk -....;l has I ror..-J~o(
&.73 IIaln. -.II )-eII" 0( S.36 Eanta ,an. Ifs orbiIod ""
Libm). BcD Salion..IIelTlfOl'mlld Colo~ I ..... ..,

-.I half amile III diamatt. "'1Ioc:ll .... 1I'IIrleU>"ftM no
orboIlr'OUIId Ihe IarJft' body.

.......... _ Libm) BcD "'>:rr QO/JoDizrd "" a
poup O( ..d-OIf LA f....~ led "" s-._ md CbrilDc
Dona>.... AIIlC:1 ....~ "''flo "'>:rr ....."""inc raj.
deIti 0( blandia. 1be) Idt Ihe coklDy in 2l.J:I2. aftI:r !hey
had COI'IlI: 10 disaptt ..idllhe di:i«tiOli ilS~
-'aI pol;o., w= 13ti"" V,ilh Wllikc-minded fami_
lies. !hey sold their >lOCk in Ihe 5Wion. bOiJghla sec_
ond-hand USV and • load rA oolunizing equipment.
soeds. and fll11l 3Ilimal embryos. and l'adcd OUI imo
lbc Main BelL

Thrir colony began ... loCI of~ sbeltft'O and
mines du~ ina<> Imeramnia. ,,·i1ll lbc families usi"i •
~ moduIc:madlo:110~~ ror ..,,6.
rill paooif). Sooa Ihcy ""CIlI~ 11M! clisco>.•
=d .. tg-sNptd mtUllic -....;l ..'lloiIIe orbil"lOli
Il(IC 100r. from lbtir _ .... 1be)' lIItd 50Iar~ 10

mdI II,~ II _ • .....u Colo bIbiral. Ubcr·
l)' 8dL ..tIiCh Ihoir ............, IIUdFd _orbiIlr'OUIId
Iw:i ~ ....,. 11M! odltr ."Ob!iles lTIIfIed
from .............. "'"= IIII<!d IIOttll, ...r ...m .. .,.;I P"J"­
...",,," Ie. ..1liJe 50Iar cdlllIM! • fulioD planl po
Cl'IIl!d Ilea 11M! tigbl. V,-lIIlala)-eII" md a haIf. .-
.... IfO"''''f IftSidt !heir _ Su lflOlllll!i !hey
IlId 1hnr lin!; crop - Il(IC 10 ............ dIodalo. b .......
and IOIIlS- One )-eII" aftI:r dlat.1he firloI human baby""IS
bom.lIM! oIhel-s quietly rol..,.."(lJ,

Tcday. Liberty Bell has bcm If,'inl for ...ar1y 20
years. Tht: population has blo5somcd from 17 10 .so
people. allhoogh l ....o-\lIirds of them IR: ehi1dml undn"
18. The rommun;ly prides i~lf on "~I 1OVl"ll con·
SCf>11Ih.., Amrrican·· ,-allIeS. Thm:""" :;e'= c:<lCfIdcd
families. Each 0V0-ns ilS OVo"ll "5pQ1.~ but !be space­
cnft. r\l!;ion plan!. and orner IQ,'Y equipment IR: com·
munaI pmper1)'

The: sution is IaldY ~f-sufflcicnl. ..ilh fams ror
foo:.I. 3D prDcn 10 fabrialc~ I*U ror Ihc ,.......
cybcn.hdk and orner md..... ). and .
_ 0( ~ O:c:tiionally lhcy·U fucI ~
Ihe USV c. "' itt md held 0Ul1O alarJft' sution 10

pi ,Io,,-c roo lite _C\'borshtk-..ll)
sdIiac •~ hokI 0( aarpIla : or produa.. Some
0(1he b;js hI>"to U 4 •• 0Ih« ~ 11M! Ihe
oaboa dooo"1lk-.ls """rarimnl toft-. _ roo
tooille xtouollhem. m.., 0( Ihe older kids hI>.., cboocn
10 ,","to ror ''Orious~ all fOUlld ..Oft. mosdy ..
m....""••ily~ IIlllll...-lI:\ICfl:Ii<I saDom in Ihe
M:wI 8clt. 1lft,e 0( lhcm hi•.., since mumed. "iIh
§llOUSCS ..'110·,", "'it-' ro joon Liberty Bell.

The Sl3tioa has a __"11I1l<1Ot1",~I'O'cmmmf in
.. hIcto e>'ef)'OIlC O'o"(f 20 FU a 'lilt. A nnliiC is Jri:,)

"'"Cd!). or "'ben III nso balf oIlhe aduII popullll....~
pr-. -.I is !be ooIc In .. Ihe cdoay. h CIrI irnpooc
salUioib.. Ill" if Ihe penon ...Mcs 10 ...".. diem.. o.ilc.
Then: hl>e bcall'""O cblM (ClllIe lmIIllI- 0IIIt r........
a;cidmc). -.I one qmnd ..'hcoIa ,. l bmtc ~..t
0IIIt o(ibo ...........~ olf-.I ~OIL AncJlh..
... _ t Jcfi. .. ben ibo ""'1I iIlI:CWOI ....n.d 10 "l'l"O'"'
Ion'dloec:a h.&St-d (. DIptal Cmil_.she """ ......
1ndiD& •...rt IOAlcctocia) ... cobII>o -.she ...... Ii>-es ..1Ih

hun III New Co>-a'III'Il.

fRIDGER Rno SURUIURLIST STRTlOnS
Some RItcroid soations arc oper;llCd by fringe secular pwps..

such IS radicallI'II'IShumanisos. c:<umUllS. Of flIlcim. TIlt isoIIIlion
0( doc M.iD Bdt: pnwidI:s freedom 10 pncticc lbtir bclids ..-ittoooa
f_ 0( pcnca...... a or ifnIted MCl5l l'rinpr suOOr>s jula "'...
10 be Jcfi. aloac. aId>ough • few aetJ,'Cly r=uio = I· 'w.

Sun'i.~ ~ Ihe IIIlFI' ..po<d 0( Ihe friIosa" popdlll_
s..;......... _ r........, by f\IIKFd m.........igl "''flo ....l'
_ 10 llIc Maia Bell 10 eso::apc a _,.,... lIIcy bdinc will
aIIP'If Ear1h. Mars _ .., odltr pI-etl;; .... s-,; r- p. TS92.
lk~1bIIl...m.a.u _ .... &.m -=tDIkplbll_
bio :xu ~ lb - • f'"lhc: sit tuba"';" -.I
..:t "" cniti_ 1ft Iht "'. 0( _ Panfic: ..........
E.U.·''' olciti t\hitJ1O SAk...t1he Sbclbcdl~•
~ frc:c:bulds 1lI.l' toes- 10 boom 'I!lr'O"Ib lhe tot....

Slni.-a&.! saDom~atIlllOtoool ........ uoepIlhIIllhcy'rc
bcncr pOll:CICd and lhar O"TlC:IS tend 10 be ''efY CIIlbOI& oftea
lIIcilc: tffons 10 ddibmocly~ the cmissioo ~lfIIl"" 0(1hrir
toobitIIls.~ :;ur.,valist~ an: uwally bcdIivc toabolalS "itto
no vWbIe swf:occ imWlalions. 1be)' also often rely on flSSlOll rcac­
lOtS mtoer than sola' fJO"'"ef or fusion fQ:tOfS (IO Rdoce nculrino
emiSSlOl\$). and usually hI,l' Ilydn:Jponics or flllXnc.to \'IIlS..nor
thIIll r...... i:bl:sc....,.arc lou Ii&f:I: and po••,.... Suroi,"IIillJ ,,'flo
""" spaccaafl ofoen prefer mass dmllr mp.es.. .lheIe hi'" •
dweoo «icldly Iowcrm· .• fIPIllI"C. rnaUog lbrm hIrtIer 10II'Id....-

Then: an: prcscrdy ... a dolal ......"IIill: 5UIIio:-. .. Ihe
MMlBdl{lO 1;"uifsb!ldllOlCII""'fn,mlu, ' h iflbc
Iil.nl'"IIIistI do _ ~ dIOir ........,.). Some~ JOOd peolJJIe;
0IhI:n bokt-.rc...... • nc-s. ·'''"oyIlO''''';'"Ib!m. Thty
an: .-IIy bcroily .-..d ..t ''efY...... Ill.. 10 ..............

..............,,__ Sd>oot: T1Iio;.-y..... Maito BclIIlIOOOid ... a
<iar-=r 0( 1.200 fccc ics orlloo III SOJIlillr 10~ (p. 23). h's •
btdoi... babiIIIl W'ilh .......... r-Iit, al toariy........ 1il,n;>1II_
(p. "JS92) ..'flo fear aIXn ia."ISio:m.. 1'tooy ti:lInfIlimcs .'isol o.•••~_
_loGs 10 purd\asol: ,,"CIIpOftS. lionOW)' roods- fuel or bionli<h.
CR l,~dod.



CRlmlnRl STRTlOIIS
~ ..., SlaIioos 0JIM3ICd by airnt <dis. 1)'J'icaI1y ctn.t cllht

Iobnian Triads (p. 103). Criminal~ ..., U$UIII)' CSlaI>Iishcd on
pi SUIicJaoi or ball acts lba ha'"e bcaI~ by blai:tmall,
dnai or bribay. They conceal bOoid f.aac:ns.. or plO'"Jde sak
bou:la1bllaa~"~oismugkn......uftra'kad
bln-p...... The Roy1Il~. SAM.-:I PlA~.sFlid die _
p:>oo'a' III potioeorP'_ e>'aY,er ,.1nsaoa4, lhe)" !dyOll/O<l-
.. pIlIOb and \lilduwo'a' or _ 10 try -S (;Ch _

cnric+
The ditfocvky in locatio" criminal waoods IS iclaIli/ymg dlml

- ill~. ifs o;lralIdy bIJd 10 Idl cnmaIIiIs from suni,1lhsls.
'"""IIbii; mil\iorlairc:s. -' ocher fringe groups. A.'Oiding a~
bI.......~ cardul ;"u,nigcncc and p<.>licc ..ut..

Momgans Rod: A swny·iron Main BelllliUTOid aboul..nJ'
:lCfll6S., ",im an orllil similar co thai of Pal~Oslmsiblr agas _ion.
thii bed\i,'c habil3l oontained a _.\lartian Triad.Tn.>jan Maf...
bioMd (><:lOry. It .... .tcizcd in :!099 by Royal Nary and Marine
~ II is __ o.mo.:... die ....mor JUClOd by flCfttf~ buI
aIUIcI be .ooa:liipi<d.

lkul~ro.lionis,s

D ........~ bd;,:,>: IblI ..d ........, it 1''''''.....
.. 100 f2§l. lbt) fear cbo omeI <Ii Ibo~ - (p.
TS2S). ..iIic:h 11'") r_ "ill change !be ",uid and mal.:c
blim>rlil)' inlo~ IIIlo.unan.-

Some ~lcnIIioailolS bca>me in"oh"Cd in politic!;
and iOCiai aeti,ism in an aucmpllO bold back l«lInoIoP­
cal~ in «IUin ,,",as, <'SpOCiaily .nl artifICial
intelligence. upload;n,. and nanoIeC'hnoIotY. Many Decel­
mcioNsu = pR:\C1"-aDoni>ls.. but 001 all of dlem - iOmC:

_aro,ities liU ltlnfomu.na: ~brsas prdmbk 10 ""'"'
a/ltrmri,'n such • ~ ""'-'s 0( coIon'>ing doq>
$pKC ..iIhC)~

0Ihcr Duxk,awA_ dlri: if5 100'" 10 puI 00I1h1:
tnt:cs. The,.'d QIhor JiilllP oil' and a-'Oid lh: o:mb. lbos
__ omm,. up Ihnr (lIIoll ..v~odas,'. .. .....
1IIed.' •• -.. Some ctIoo:R ..-ildomess __ ofEanh. buI
-r pm. ~bn 0( IhI: M.....~ The _1*_aM,i
[lrrcd......list> Imd Ii> become .....i>2lisu (p. TS92).
Many~ ." DcoeJcmionists.

117561 JIRWEn ­
"TEnGlOnG STRTlOn"

Tho il!oRroid Jiavom is a~
!>biIl Bell wcroid ...,." a di3man of :!6 ""ks.
Its art. IS SUllIW 10" of~._ tp. 201).
Its ...........1 pcnod .. 5.1 Ion.

The r' Old~Tmtloac $QuoQ. ofti.
~ a fud m"""} opcnlai by HIa)....
Space ~clop,., .. CaofOaIioa for Ihc PU... .
Sf. The m"'""Y it clo5cd 10 ci,ilian tnffoc:. bI.o:
oftcIl "Solled by P1..AN-5F '"eSl\C1s for nwlllC­

IW>CC and =~. The """""" "- -=> of
,"OI31ile WI1: r"""" a polar Jandjn~ doc~. and a
small space)"ar<J. As a F'l...A."·SF~. ;, also h.>s
a lrio oi dcl"cnsi,·<, Wcr """'(TS.



PRIURTE EsrRTES

Th=·5l1SUa1ly. PtA"·SfSO\' .llhm ().j AU oItho
uaoon. In oddiliooL somr 01 dll: ."Oblile tankJ In' aroWl~

carnoo.afbFd ."dto;le ba~'5 (Of 20 AKVs. and there ..., •
further $Lx hta,1' r-r lfflo.... hiddeI'l on !he surface 10 pro­
,ido funhcr pmection. A p1MOO1'l 01 ptA bartleluit.

~ipped ~ lnfanlry J)i,"§ion rontw bioroids
handk: intmlal ><:rurity.

cuml and ~Ica!oed. For odlm Ihrn: ili no cure'
40 of !he palienls _ brain dtead. df<:cth"C­

Iy bimhdb.,lIIlI_-.l as~

""--..One"lllI 01 dx Wi,...... is
<k\lIIed 10 ilWy 01 1'5A "leo­

ticnI l>iooo"'apoIIl- _II­

Ieml ..... !he PaCIfIC W..
lbtsot "n-c .~
~pcd (Of .......-.....

AI>Ce.. ......... -.1 C'llIl>­

Nt. PlA VOl:IJ'S IOOl< '-cry
lea 01 Ihe<c Cl t:i pns­
....... (IJICIII ..ef-.l1O sur·
m'Idet. Of .'= s"npl~

ultf1lllftlled .htn r.-.d)
tu somr cmIlr)w IIIlI bIbic5

•.= capurallIltlICt.tIm IabJ.= Wffo inlaCl by spm.al
furccs. A~ 01 .... corrIJIk-~ is

<k\lIIed 10 r:lIlUI& IIIlI wd)lni~
aeatureS. as !he 1'5A~ (partK'IIlarI)

Pml)~ tJ>oo,r,n Ii) JliU cmpIoy thmL
Sro.lrity is ~.~1mTIt1y hi&h in T""IIMi SlaDon. tqin­

nina ",i!h sccncy ",er its naet b.:ation. Only 5CIUOf I!dle­
Ions in XiaDOlu and PLAN-5FIft ."'welbal the asteroid
is noc an ordinary base. Xiao Olu researchers ...110 ...ork
"= _noc lOkI itsaetuallocation; they only bIOwthey· ...
011 • Slation S<lmeVo-tl= in deep spIIICe. The Pl..AN-5f~
mannina: !he station ~ IliorIlM.k~y assianr:d 10

!he suDon. 1'1'''''''' goin& 011 Iea,~ New biolroids .,;,.., in
~ .....Ucninl in 1llt SlIlion'5 medical lib.

A.!mII tu...,..ina ....tocr01-atry ,"*05<$ sedtiIla _ prinq ..... is a>.
Ibk ill 1hl: .... 5ySIml. Ill,,, .,.....ished lb<:Woa... ,,","waooI oldSCU.~ Some_
A ..... j yew~ .ilik QCbtn loa"" _ "'*'*'" 0'11..... willi a 5maII.wr. IISUliiIy
biooids OfC)'bcnbdII.. 10 DMT...... pIace.tiIt be'5 ..-ay.l1IlIil;tc bod::... h!hey
nrdy podutt !he _ ..... 01 life.. "''bile __ may ha\\Ii _ eo...., ) wl •7 ..

~.!hey"""rdyo-"""kd,.,oo.IDd .....ica.
TheW P1"...... ,..e rn:... Rap: pmoa (.-led by ,._.....·~l.C)~) 10

aka doMl JIl'OI*.
1llerf: 1ft -uy a<lClUpk 011 ! old t:$<>Ir:S lOr sale. • 0'111aI die. .-d 1hl: IDCOlIeY

lOr ...··,,· 8o::S.Ofjusl_iIIIort:iL )

Act1LlIlj. TtI1ilooi SUOOn ;,; opral<:d by

Xiao Cbu', Researdl l)j,i5ion. and i:s!he ,::.:;;.;;;;0.;
I«feI locauoa cl Boocbemical Engi. -"
~ .......... ) 72. The bland­
Iy........,j bb ..o.na', ..... ipid
<:cnIOf for !he $bid) cl miliur)­
_,~ SInce it "'"I:§

~ III :!085. lCS po­
..-y ~ "- \x!c:a ltlo
SlIIdyoi_lNI~

osy tapWml from dlt
T5A -.-~ dira:.
_ an.r Iho TralSj*if-

" "'... II "''J!i M'aNi<lwt
in Ib:: ~.. 8dI 00lb ror
wet) -.I tcaWy; il is
_ l'or the Amc: Ia!<lm.

al~Ouna!x~~lha

puhIio; odnooo............ of ..
Xli,,, _iNs propam ...""Id be

poIiOOtIly~"',..
MOll ol1he~ al TmgIong Sill­

Don is defemi,..,. ,nlmdtd 10 rNlo:e OIina', ov.."
''Ulnmlbilily 10 1IaOO\';1\lS atuoc~ by developing >p«i:al;~

aeti,,, ~Ids latiCl1lll1O~mc hoslilt nano. E'.....~ the
lab ha< lINn~ "i!h dc,..loping and LeSli"l new
nancwiruscs as ....,11 as ex;Sl;ng ones. This allo"', them 10
be~ for "ha1 III ClJ'I'OIll'"' might dtpIoy ... and
this ITO<'>II$ thai TCfIiIong StalIOII rould fumisll China ,,'ith
an off~,,, _1M capability ..;!hill a rev.- ",'«U.

TenaJong SWIOIl ronsiSlS of miles of_Is (lOIllain­

in& ....1DlCl;1InoIoc·~ drconIaminaOOn rooms..lJioIcD­
esu dwnben.. and li',"i
qwnm. MOM ol1bl: Apml
prncnnd ..0ftulI ill TCfll·
.... ." lMoooicb anIOd
5ptCifaIIy for 1ICI'la: b=.
Thm: ." only 1'>'0 dcw:uI
..... r.....den. Su ()/
1bmI." '1JiiIiOO TSA sri­
-. Eacll il I;q:!I uJIda­
IizlI: «IOIOOl ...... I JlIP'f'-;'

5a) L.AI " ' ....
hcadasa_.

III eddjtim 110 1he iUIf.
Ib= ." 160 '"'paIic1lts-
aooiplOd 10 !he AD

an: fll1Cd "lit! pupp:I
~ 10 a1laf, 1he sWf 10
caoiI) moaiIor. tcdMo and COIIIroi!hem. They." Cbmcse
chw..., and~ .. bo "'-n-e exp<l'Cd 10 cltis-C
_iruses Mill or afier 1he P:lcif..: Wr. "'Cbss-C" is
jargon fot a 00CIlai1OUS 1lanO'Iirus.~ ." in qu3nIll1IW::

for SlIIdy and ftalmml. PaIicnls WIo:n 10 Tenillona 1ft 110I
IOId ...-~ !hey an: beinll ftaled -!hey only kMw ttw
;(s ~i'IOm' in spact'. A few palien.. ""," been



Behostun Rock .... a mecallie
asterood ",ib • c\iamttt1 of 1.9
miles, "-lib an orbi1 similat 10 Vesu

(p. 17). It's been lfaIISf~ in,lO ,
~1ana$sd! Station, • Cole h3bi\3l ....nh a populaOOn 01
4~ people, The stalioo " .... COf\<lIUCU!d in 2086

..ilb !he ",nilli help 0( !he Pl)lOOUlh Rod252400 BEHlsTun ROCK - ~ ho bclit'vcd lhcy "-en: fundiJl&. ""..-.,_.. -kff_'.......-~~· ..",-"monassEH STfiTlOn" iul\'s C)'bademoaati< 0aWaan INlIalI'C (01). In
11 II attu:aIir. bodltheJd'fasonlohSlOOll and 01 "'"Cn: l'ronu

H~1atn ..... tIIM--' Srar><.drJnIIIOmr 1Iv"'-n r... 1Ile~ Clrt.b of Phine<tI.." ...~ Nor:'l'
<f*£ZQG.iI.....ta~""'QIS."~;====:!!=====;; Amcrif;an ",!tile~bofMII,....- .."/tMpttJIW-,." ~ _ilo.lQUllt II) -Sl1b'i<h

If'SO'l' abtMt - nJIlJotr a raa ....,. an otf-.uld In Iui"ell alld
~ ,., -' It. 8w iI it jIGl ~ kit Ih!:or Ol:ft ........

""tNy'''''''-''-'-<f~ ~"'H"ollJl [HoKSU ........ .
~ ......... abtMt II _? 1JIfy ..,.. I~I II lbc I\l5Ie .... diK'O'o'Cnld '"
..... ~ k """ <II. jd 11m )WIT St.Qoba iI a~ of 'I<trJ 209S ...t.:a RdlIod Atm\lmII&.
dw£.U.ctlilnJjtJr._lM~ bot!: t f" Iadio ' ,"IIn)"- held <JI d:lI: Sccoad Clrt.b.....
.. e-n.l AArL NtIJ OM~ Olll" 1oeIiled. eIdI Tn:;. f'oiaL The indicIrd by ae.pM! <XM'I oa
Ill" war"" __ <IIl ",.. - lWD:.nys '*' _ 110 (.«" 'ude- chlrpsofwt"-.iollaldaitn-

ID - is • - D.t of"'-, P""'bM "'*"'...... boI: ill ....;."""- maI .........bI;~ Arm-
~1DP'"_dv~of__ tion ..-dlochcrtmlllcrany....-.td wvna eluded Canadian
_ .. -;oritynJnur.. aboul1hesyslml.lht)'caaahocom- MhooIlilS and fled 10 LS b)'

"Now. 1... ·'1pOtd fIIIfdr n- ~ 10 _ •~ syndoeric """V 0( KaaUuun. ""r....,
"" £Dnh~ lip /w,... '- this sJ,ifi ~ ..h»e I ..... " is Pop<01ioo- e>'.N..anr boardi"l' chancmI
_of...,.1ink ,iris .................. SM ... 10 1he A' bentoftl. lberrl. W"nIl • USV 10 BdusI..... Rod, \\i1hJn
tuUd abrAd" protIatf rItm McCqy bticline \I AU Ioai.~ 0Iak>u • few .."tdc<. AnT\SIrorIi "'"as
h~Mwdt ...... adI...rrisill& OIl W IS Ihe hi&f'IesI~ radio !eli:- d.arly in dIll•• o(!he swion.
\\a. aroPMM ,;"" l/tat ,,"in mtJbo 5OJlle' e-"el' 0Jnlll'UCItd. "tlich changed il~ name 10
f't(J1 """"'n /11m bWd: ..11m W MOSI of Sahaw'a ClW:su"s M:LIIaSSCh Swioo and §l:ltted

.WI '. ,a)'. ~r 100 /toll TIw'}' c4Jim ;/ efforts lI'> 10....ard cosmological brva<.k:asting his 0...." n.dst
.......,. oJ! in a dII); and .....". )..... rescan::Il and panlIlax measuremen~ pIOp:IgaIIda.

""""Y on (Wj~<lII«' nano. N-. btn it;s also an CXttllelll oieIecwr of Manasseh S~tioo"s interior
tJJilk from rhit slwtr b/asphitnr)' of;/ ps pam pIaneu and brown dII.'affs ;s ll:rnformed. ,,-ilb mind wi>-
alLlaJl:you. ..'hal /lQppm<ifagood (via tbeir radio emissions); its~ sisIencc I&riculwre aupnented
1M ,,110 I'Jn it IOU and Wsa hit, lion IS 11Igb enoop 1Nl il can find by IIydroponics.~ are Soe>.

1rMJbtIItd? A....."' \;n<m """""I>oo<J. n!ra5Obr ps pam. aUl 8plfl5l the en! r:orms and a few~
mwldrlll'/IN)'_? BrvIN,.and bactdrop oi 1heIr paROl sur's ndio inclWi,.a rq'lIicoofaoolonilll•
.AWn. JIOfi e.... IN "Nrr dIir ir nnjqoom. Other bigtl-profiIe period mansion, and a 101 oi
,...,.,.. and IIwIIit iIlI' wy iI,~ jAoj."'.......sen d, (...ilidl d>t:Ip-lookm& aMl'OCmC buts.
., \W)' ll'O" tb.p.w IIUd iIlI' ,,'""'" 1m 00 r. prowcd Iu:sa~). ibc The popd is an t:Iilin.-d
dtir, .......... :s/*-.jM.. lul'd/iU sadyoi ...... fiddsioonezby 1$0 hum (half of tbem
"'-0IfI dw~ iIlI' IIIinI:. "'"' and ..... sys.lmW (of specaaI unp;:nanc:c aduIIs) ...-too..., hard-con:_
~~/tqw"'--McCD,An- "'_prOOes.....iI'~ I .,is ben of~"s .......
wl«1t .., - NIJOaf disop- .. I· sail). pWar~~ 00.. mol ",,-ice .. IDaII)'

",.,...... .-...,iIlI'''-ndw :pkof M • of S- tff'J butsIoo- booto;ds. ~IOSlly purdwcd
".....", 00rIp0rr l5. 1f:P'J«I/iU ~ _ ""4JLi--- fum ~br1:>-I Tnad de3kn. die
,.,wtlt"'- a risit, r/oriroJliase.... f.-do~Ooaba~'iii. bioooidl. ..., all bumaa i."a.
/lrJu-d""M~z-aand ..~dish I cadoed1O Illl models such .. the ZR-J
""'- TGlZI",- • aotid~ sn't:l'lll fDIiles -' ZR-7 (Po TSII7). aII ...ilh

- IttdtDrd~ -. in !he shadow oi _ n oicI ...,...c.....j. reaftft$. ~
"Sn-!n- dlal l:eeps • peoil Mly ioo shade. famil) o-o-ns 3.4 bion>ido.
M_ F--*-.~ The ,l4JIu..es ..., -.cd tu esseMaIIy lIS sb>'d
AoopJt Il,1099 nnd by. rewclolaoC)t..nbdI The mapuy of ~1ana<ldI

"Often;, SlaOOIl'~ Income depends ...
cbllbOtlS from ... lute wpttsM­

cist poups on EMIh ..110 su;>­
pan AcTnstrorli", ""mIlUSU')'" and

on its We or llI1iquc soft....are and s1Ulkies. In parucu.­
Iat, ~tanassdI SWion ~;U$ in tht =ation 01



Orderconsidm bi?roids and Ab 10 be Sllbhuman
and is unlil:dy 10 allow mobile ~'brnbclb

onboard. \rlSil<n an: IJeaIcd ""ib AaSpici?n. Thc
~·~_nminil"xsaa po-o.:b:Ie 5OIlk' soods.
Iu. Is I6UIIJy iadolla: in~ IliIl>-\CdI
pau. :\Ianasseh SuQon IJ al....)'5~ ill
aap.oiring _ bio:wtJid>.. 1Ih"lllad "'apam.. or

od...- pxIs. aItInJ&b ;'flo af1cn ilion ol '-d
"""",,.

THE TRoJnns

~""'- PricslM Cldelons (p. 120) llI3I .., moc.kkd on
iconic: ..1lJ1e~ Nc<>-Nazi. ;nl Nazi Iliswric:II
f"..es.~ In: dlm 50Id and lr.InSITIiued 10 ''Irious cus­
1OIlltl'S. makillj a Iidy profil f«\he poop. The §laOOn may
abo be lIn\'inl as a sancIUaIy for ...an1t4 indi,idual~.so­

<;Wed "itll "hilC~ gn.>.1pS on Earth. The swric$
Ih3I oul!aw Fnctlc m&i1lCClS ha"c set up S«rCl bio-labs 10
=ate raclally~pallloj;rns« a gmnically-upgnd·
cd ''masler no;e" .., prol:llt>Iy jU$l. fUlrlOn ...

The lolIllon potS...,,·· a fcw clderly USV~ and OTVs.
all oldlcrn lIIlllcd, and a toupk: ol..'(lI'\<pr,ds.. Swion per.
_I an: .."U-cqripprd ..'itll small ....... and \he ...x..
iuclf hal; lIrcc ~1hI \a§cr """....... an old rai.lpn. and •
~ ol J«OI'Id-hand A.-:oor AKVs. The S«ald

In 1m \he FmIdl m.adlemaao:wI Illd
_ ....,... .Joloeph-Loom l.a&i-. fll_"'lcd.lhc
CD5ICI'Ia: ol asw?Od cluslcrs ..........,;I J..-...
Tl'CpI p?UlIs. a pm oll?c-. "'~w p2"­
il)' ol JupiI£r Illd!he Ala craie _ ol p2'11a­
oonaI SAbilil). sunil.- 10 !he LA and U p?InlS ,n
\he EortI>-Mo?ll ')"Slnn. In 1906:\1v. wott" dis-

w-n-td lhc asraoid ~88 Achilles near w Trojan poItIl

lhII po«tdcd Jupilt>' ill i.. Olbit (w l..adon. Trojan
poi"'). "",thma )'eat. No... min~ "Cf"C found: 617
Plllnxlus. kltaIcd II lhc TJailinl Trojan poim, and 62-1
Hc<;IOr in the uadillj Trojan poilll. O!her disoo-'mes fo!·
""..,.

Thc Tro;an asICTOids Ill' "cry Ioooc dU)l~ ,,-itll a
densily ooc much~ than the Main BelL Some Ill'

not C''''' dir=ly ill the plane ol Jupher's OI'biL 1M are 2-3
AU ''';ly from \he~ Trojan point. Trojan~
ha"c sornt'...ba1 diffCf"CIII composiUons than w~
in w :\lain BelL Almost all Tro;an asraoids an: <;Om­

poKd ol frouI1 ''ObIi1es (p. 9) ..'idI a hip fll'Ol"."lioa ol
cwbon polymers Illd orpnic--rich ulicre

THE TROJRn WRR
In 205l6. CllIna·' 1w Tro;. Do_cbJ and !he
~...Gmlpol I" ~yillwNtpli ... er-.. pIrJl:lO
bIoooo ..,w M.-IIpCC dc> widI a b)Qocca benD. AtIer
!he 0 cbJ mused 10 _ III !he'""~ChI-
nr:a -.1w 1 10 bdaoop
smia Ft'Cl'1a«Ul'= k c.kd ill a blootl)'
ShOOHU _w.. ,nL T_ Cbinesc..-s """"' cap-
.-d byTltp lboio-t; ,OjjWJ1: aftera... rdused 10

IICbo:MIe1F dle L Ihey """"'e'~ dInr bodiM
~ ••a:,,,, !At bio6hcIb;nl~ .. !be .............
~ folIov,.... )'ew. Chma raaI;.,.L Uonc MouIluon

..... -rted by PlA"-sF SDVs. ..-OO<bpilc cncOlIIIIICriDc
~. hclry~ from local militia and him!
secunly foroes. bIaslrd Ihc:ir way ptil defCll1tn III Ie>'cl mucb
ollhe loPkt""",L Cbi... lI5td lhrtt SDVs in 1b: Wikc and Ioi5l

............".lOorola AKVs """"'~ .. w bmIc.
and ... SOV ",-as ,bo : 1 Sc>'tI'II Red 00.. e "-err
kiDcd .. IWO ,'tSSttS~ \tie T..- 0 dij ...
·"..·~-!td ,qa.... fmm Ooia.

SiEc 1b:a. Cbinesc P'''1 e lo-.ns. AKVs. MId
SOVs ..." probed u.: lo....._·s (Illd Fm:ha>",,'s)
dr:fullitS Oil a few oM! _e. -.I .. arty 2099 IwMdrd a
JCIC:m1 Slritt .. ""* 001 "..; "'biliac dr:f j in n:IaIia­
lioa b' aTrojao lboio-t; aaad .. a Pt.AN.sf ..... psSl:Mion.
Bod> si<Ics ha..., aElllO t.ti-siJlc.. 0CQSi0nally tuodiu&
Oilt lI'IOdltt's smailef --.. -.t ..........kId InDSpIrU. AD
llI3I's kqlt w PlA......Sf from a sbovolloown .., w......n 10

bold forr:>cs bacl in cast !he silUMioo on 11... wors<:II$. and a
~ 10 a.....;d '4'Sdri"l the Gypsy Anp:1s. Ilowe>u. it·s
only a _ ollimc before Olina pthcrs its SlraIglh f.... a
docisi''C blow..... l"JISSiblJ an acw:aI in'-.sion.



LEnDinG TROJnnS
Tht ! t:>dint T~'" a brJt" srouP cl ....oids

kaIod 60 dtJ:r= ftal of JtlpiII:r ... it odlG !be liUII.

T1'") IIEbIo O'U 1.300 suable~ (1IlCn IhaI'IIO
miles aaoss) aid minlOl'lS of SIN!Ier tiIaOids. They an:
abo kno\o." as Iht GtwI: Tm;ans. aslhc brp aslCroids
(excqJl f... one "'I');~ 6U) an: named roc Gn:ek heroes
from I!le Trojall War. The largest bodies ,n 1ht u,ading
Trojan'l an: 624.911 Apmemnon, Il~3 Qdy>$elOS, 1437
Diomede:s and 2797 Teuccr.

'J'him an: 1Ol-O mam tilefOO staliooos in lbt Leading
Tro,ans. plus .. dottrl 01 to smalltr~ -.l fnoo·
hoId:t. lbt Tn:;.ns _om. JlOPII3r~ lOr ......i>"3Ii:sl;
~ ill !be _ 2OllOs and C3I1). 2ll9lk _ an: Slin
Iheoe. .tIiJc: odIcn ha,'e llIO'-e;l on.

911 ftGnmEmnOn
"fREEHnUEn"

"Yn, ,... lion... 1M",Itt! y"" antI)'OId.-wtl romml
,'" /Ioanl.. 8Jt1 ""',., ""' ..-u. May<lI'a}_. If ..... ~IIIN
r.....,"~ 10 8j(]ftdl &phI'aln. W - 8aJ:wWt Iwlp
you! - Xioo em. - ,""~ M'i'ltln 50 }ton IN Moin &/, "'ill
IN Jil/Hi. ItQ/ I1y I<J and ""r MSUJldi>nlS. bod 11)' ,'''
maU0l-lpaw."/t of'''' Eanh·/KM.ed JIlUifl <:rJtrIbiNs.
.~....., T<IJ*","Itu.u1liJ ..-iJJ tllU )'Of'r~''''CIW'J.

','I (lid~rry lOO. Bw 'r~'MI't antI .."GldI 0tIT

driJd,..,.'I iWtt.iluiu ....,u, ......,... built, IN .....·
~ ..~"""'IJUQI JICI'IIfWd .. botiJtt:JOW !mJfo
tMfI'N. h's _ ~ iL ,\tot"" "1Ii/ID _ anti err­
...w,_pdw~,...g . W.

.KC-....~ jtJr. """" ~"'ka job. ..
..'1' ..... ,.. ""'* .. '" ioo dttT~s..~ I dunk.
..... ·U JIll): If.....·'" Iod): .. "ill ""ftu-.Jt " Q ItnJd-' -Am Lu r",-bI

10 A,'O/,,. Khuwrlrorp CEO Mayo. Pa}-. 1QSj

Ag""""""", is a froun '"OlatHe~ ""ith • dian>­
eIC1" of leu miles. I, ill IocaIcd al a mean diotanee of 5.14
AU from the sun. "'idl all orbital period of abouI I~ ~-nn..

lu~ pmod is 7 hoon.
It .. Ibt borne <:rI Fm:ha,'m. a b<dIi'''' halloUIl. ..ilb a

populaDoa <:rI uoo. ""'* <:rI1hcm Red 0uncauIes. tM
..ldl a f",' hundrtd fOCIIt ....o".... pll.. .oo..a.Iflosu..:wd
sbIdoooro'$ of..~ " 'Frtdrr.-cn aI:so ... a hip
b ..... of .lOfI.,'3I1: M I ..~ 1ImI A'.... "La koip.
Iqd) dllolks 10 IIIaI populohtwl

CobIi>a>oa <1l Frotha'''''' brpn in 206S ..1Ih !he
am,lII oflho Ba.bitrtm. ..1loch arricd a brub"-a>' POUP
from Silas DuncaIll Slalion,The so-called Red D.lncarul('$
kft 10 prolQl the illCTC2'lm, domination 01 ~lal'a

Pa)"'lll"S A'....~ ..bich m.,. fcamI ....
ldlin:c .... M> Inrr;lNII 'rr The doawm M>

Iia:Die dlI: Tca:iID F"" w, M> Eadi-bMcJ~
lioDaIs ... Ibt ~'ll foI 1heu no<b. bbo:r Ita
...m. 10 Si1as~.suc-. or indI:aI in !heM_ Bet.
ap ~"' famil... led b) lhc: Ta,-Ior-\'amoel!i
aU,-,,: !POId their~ UI A'.... in cdlIrlF for Ibt
IcaIc of an~ spacc.:nI\ and a hold full <1l roIonoD­
tioll eear, Thty signed " Wi" K't "ilh the Saha§an Pro;ea
Group, a C'Ol1itim oI1<1=lnallll'lll lunarot.Iom~ 10
iDSlalI 1he Leading Trojan rorrrponcn1S 01 1he Sahasan
C1labu space radio ICIei<.vpe ~j~rn, a '-err "'ide: ~Iinc
amy !hal "'as inlC1lded 10 JUC fat lICtIl6S the rosmo5,

The JrOIII' rrad>ed Ibt ....,;d 911 "Plll'''_ UI2066.""""'" !he .....-y 1Iley named Frotha\"CtL
T1q' spcal au:tI oIlhN ea1) )'aI'S P"rlonmlll ..........'
..uk foIlbt~Olabu prqut. tM 1br~ d<cade
-. llx Tm;-I;O"W"iMW)' pdIaIIy n.-d1lhm1&ll m­
p>rion <:rI Dmanilr< -.I Olhm ..110 ......., • _ rro.....

In :!07-4. U.s. and- BIIllIian spcciaI for= nOdal 1he
Sky CrypI daIa ha,-cn opcnIinJ Ii Ficub" Soaolon in l..S.
claiming iI ..-as ""illl used by criminal and~
groups. including infQ6OCiali~~pporting trouble in Cen·
traI Arntrica. Chine>e-Amcrican t"atpocncur Ztna Zi
Una. ..ho had founded Sky CI')'p1. con\2ICICd lilt Red Dun­
canill'S and pr'OpOI5ed • _ oprr3lion in the Tmjans.

bt)"ORd Ibt radI ollDQlll 8O'-emmmc ~bI<n. 1.5 the
~Cb>bu pro;ea Wi'. I t lho Red 0..-
andeS ..__ eager for IIl\blmmI. lhe diu ha>....
P"O'lClN CIflIiaoI :wd _ fOr funhor ooIorfIII to.. i"M'

'....-..s. -.I led M> 1br DCIiaiaI ol Ibt Itnn ..,...".,.....
Today. Frtdrr..... IS ptrNp!he _ """'"""'-.

_ .. !he ,;alar")~ 1(. nm by. mix ol onardIiill:wd

exiled Ime>INl ,,-phcrpunb (""'"'Y 01 Ihcm ~).

~IaJO'" 1:f\IOrpi§n <nc:hdc Slath>'-m (Ibt p' 'or
to the Skj' Vaull data ha'~). Trojan Hone



(p. 107). also "-11 ali"ltc ho6pital.- infamous lOr
desilP'inl 5<JfIll: ollie mon: l ....i§ltd bioI'\l;d:s and \Ii<).

mods manufactured by lie ~taru. Trialb. Thr -n.•
ddrosa"" joinl!j opcnl<d b) lie Tro;. Ha... \ 5CCIDy
~l mdlle .!Wion'. "'"'11 \Iolunur)' Mllm C0m­
mand, ..tIidI orpniLcs ,'Vious l'futlauIm.. __....-.Iisls.
and indi,'dWCOi,,,*,,~_

l.'-& ~b""""·' ...... jXil .uu bean. Jan from
~ infIiaod in "!!HI (_1M T..,... "lar).. AI pre!tlIl.
..... ~klunuin is~ b) I ....__ 01 ","0 <bzaI

,. ••..,."..S KiD \1:lIid::i; and s,:.- Ddemc I'IaIbms..
....... <Ii Ihrm IaIlrd from fTrd\a,-a, ....It drweprf__
In: m.,.~ JIW) lie~ Frrdor."ttI'. ~-.nl is
abo l\IlllCIl'tId 10 "" p"'fo .n fa-
TSA~__ p.S0S4S,

..... "bn:oia has a small5PL"pon and IS CR I.

(I~robrol:~:ond InnSJI<lNlIOO
co,..,,) and Adnlk< Hoel (I droYl'oon and eooc.
hrealJllI COi,,,*,y).

s,:.- dd"rn!CS and illIUNl Stt\Il'IJ) ~ brgdy -.
died b) T..". fbo<, l. I nOb.s l;(JdnCl-ra"""c•• and

..cunIJ COi'''') ""''W'''' ..ith lie be$t parailiul)­
!lIrdvl__ I !no' IlInhd rrdioa dol1a'5 ..-OnII 01 illio:n

-~..,
Fn:doro"ttl ... llomaI5PL"jXil and is CR 0.

1437 DlOmfOES­
"LlftnG mOUnTftIn"

Far ... /Jilt brnfldon; FaIItrr ,ny _ .. plnmur
bioooJ -.J &ltai. .. r......i ....1It blr grrn ItaU - lit
/nUl' "" UCP1 ..... SoW .._ J-t ""pIa,- ..ia\. bw _ ,yty
/JtWII- _ ..""', codtd __~ np.. 10

BiJtai ....... ·r ..-II .....nl"r dtDn "'Y CtIl 1'wddiIlr. AI

:=.,'~:;;.::"'""'" """", ....."" "" SPRCE TRRfflC
DatJ In /IV anJ m:o' b<tJlfrW""""" Ia-.g p4ay Al -.y p.= time.~ an: abouI so-6O d«p spa:r: ,"tS6d$

..idr Iw.. anJ IN 'W .........,1' ill ond "'" cf ,Iw boiq. ttI,'rt;.. 10 or from M<lin Bell §larions (and .....y IInas:nli ol
~I'ftsis ,..,w lIS .... I~ JiJ/r"'nl srr.Jf. I .......mbr, micro-craft). A IOOgh i:ln:::W.kM·n:
onr ,_.". "'{Mud Iwr,,,,,,, .·jl1l ......."s ",'i"g. - 4O'll> art~ vessels (lI>OoiIdy ESVs or USVs) carrying
,Ioal 'w mJ fim lilM ",'ill, UltoUlJII'plo",.. ond I ~I and supplies to or from Ilk: major ttSC.aI'cll Wllions.
modr .. fro' soofs. f~'dy. biomiJs 0'" Ii bi, These cr.tfl may "" COOlpw1y.()wnrd. or, mon: QfIcn. chan=d
_gM, ""'" prcpIr. (JIId oM rtro\-nrJ. from Mars ImtrpIanetary. $Qlar l;.pm$. Triplaneury Lines. or

- Dr"g Shilong. Sui"g Nrd Trojan Ho;nc.

(Niroj Prod...-riotls '~\id. ]lOO) 2O'J, ..ill "" Gr=t DuncaniIC ,'tSSC:1s. lI>OoiIdy d>eap ESVs or

Ooomrdes is I carbona:rous fro:trrl ,"Obrilr USVs OIOlIrd and opcntcd b)' DunaniIC familic$or corp;nlions.
Il§&rroid ..,til. diamrIn of 101 miles; 0111'-.... iI's lbry're or;ualIy ferT)1n& I gas or c:IrJIO brf>oo'tell Sibs Dun-
S.14 AU from !he:.!Un. and has an orbilll period ol an ScIIion and OIherdestinlliofts mor~ lie Main Brlt.
allouIll.61)ars.lu i'OlIlIOiIIl prnod .. 24.46hours. IN _ G)psy ArI@ds. rmm.,"n, and 0Iher~.
Thr :a>ICfoid IS !he: hornt ol Law:>; "'owIwn. a R<d lraalpS ...no Iivt _ <Ii their ...........aIi.. d:iJ,._I p1«:1lN nis-
D,,"a"ur mdro'e thai ...". ....ahIis/vd b)~ IeDce.
S)lIdieatiw awl 1di....diiSlS ..-be> ..'IIlIrd a mon: 10'I0 _ miIi:lary ,'eSSeIS., oftea fIQOIl the Ro,.. Na>1'
WIlCWIed scallY IIlan lhM prt'\.... 011 fftdla\-m SpIer Ser>lCe. SoudtAfric:anAa ~orPcopie's Ubrr·
and Sibl;~ StaboL Ilion Army Na>'Y SpIer F<!KIe. hen: 10 ..-.:II cadi orne.-. Jli'CIl'I'Ct

l...aliQa ~...._hasaP1"d""<Ii 1..400 and tli dI "*"- and suppress o::nn.akand b'UlOb.
thr capul ollie Tru;. [)mad'.,. a Ioo>c IIIiana: n..., cntt .....1K!d or lc8a1 b)' iotdrl" !oM ,... i111bc
01 $IDIII and frrri....1cr ..........Jt ..tQe Main 8rIL Some~ carT)iII& _ bo 1 10.. and~..,
orpM_ is ...... sliglrtly ......, ""KMiil~ Iincs pabuwc ,..n- IaSb., rn:- .. ~ 1 • .....-:l...,.. .. a
_ ..... Duncaimr SlIliora: a ~budc:.lkXt... .''''InpIO~olllelwJ:c:rp_
_ chcH)"c!iu1jooS)'WmI\lllb!inIrrIodin&worI.. S ..-m "" R<d Dur- • onmsibly l'c:n').. ptqlk or
er-.lIrd ...... jXi Thr)' imp;r;e millinnlllU:>. bip...-e plds brl;w.~~ .. Ibc Man 8dI and RI:d 0.-
and clrct !he iorn! official a:niDIy lOr. • ..' CII\IlIr SorllIomelws 011 CalliPo or Iboe Tro;-- ~"*ol_ nffic is
dd"aIsr. ~ •.• JCJIl>e tDI)" "" a fmaI fOrT...".. Mar...b,iOcs.

I..iU fTrd\a,m.~~\ounlIin is inf:wnous as 4'J: ...,8 be orne.- ,-essek, Judl as scicnofw: re5CIIdI aaft.
I ...... "bfia~ .\tIooPJld. If ...,1hinI. UInJ spa:r: pubes. mass lki,.... proprllrd aslm:>iIk. or fusaor>.poIII-=:d
~1ounIaiIl·.,~ OOIpuatioo.. ha,'C I Irsa COil1rlSOlIthrir ....ylOlenW'orml>tan.
SI'"<lI')' ~''''ion!ban those of its elder bmlhrr. Thr Mw; aslaOid PIlinns tn,'e I ooup6r <Ii ...utpods or Olber
;calion is be$t mo-..1I I:> the headquanrn of thr small local spa:r: ,dliclrs. About one ill si~~~ PIlinns
Fcnc"lllil Group (p. 101). thr local p"""et COl\'Jfl'lIIy. liz ltI o....n d«p spa:r: or Ioo;aI~ ,'C:Slid. u:s<Wly a ........ fai.-ly
...hioch w.emblrs dc:ulel"ium.tritium brttdrr~ \. dleap r.umplr lile I MwlIori USV (p. 1.14).

andlbOKllslllk:learr_<pI<:oii'-c...andOmokageUbsJ~iii~~~~~~~~~~~~~~~~~~~i



T"E TRnlUnG
TROJnnS

T1IiI awmOcI p"p'oI_ is~ an:uId Ib::
Jgpnor.s.. 1..5 poD. 60 dopo:I bdliDd !he 0IbiI of
J"'l'""«. 111= _ s.ligbd)' f",fIf M" ooids"lhe Trailiac
T.."... II.-!he [eadint Trojans. ""lh oboIa l.ooo~.

ab/Ie~ (lqcr Ihaa 10 miles acrou.) and man)"

bn>es lhlIl noarnl\(r of~ ones.. Thl'~ asrcoids in
1bt TnIl1ini Trojan< ,.,~ named afw Tm;an htrOt$ and
1O)'UIy from H........·• /Iwd. "ilh !hi: exoeption of one
G=k _sp)',M P:uroclus. named before the rule ,,-as insti·
IUIN. The la'lffi asu:roids in the Traihng Trojans are 617
PatmcIIlS. 3317 Paris. 1112 Aclltas. J4S1 1>1""\OI":and
1113 Anchiscs.

The Trailing Trojans an: a1nlOlo1 "irJin lJmilCJf)l. Sira
lhe'Y .c9AU
""&) l'rom 1Ilc I radi"ll Trojans. lhm:"s ~nIe dim:!~
_ bcN.'ttlI Ihem. Thm: .., a Illrldt\:d of frula!er
-.l ,.....i\~ I.", • ." a k'to I)......(lI~ ..

ek-.. at lhe Sa! • Oabu amy (p. 2lI), -.l (lilt

.000poiMe ....u ...... -=: ell caIIOI.

617 PHTROCLUS ­
"UHRH"Hml"IRH STHTlOn"
~Ius is. froml \"OlaI1e iISICl'llOll ..llb • diarneII:r

<lI88 ...........'hidI~ !he .... II .. "'"CnI!" disl...... of
H3 AU. h has an OIbiUII period of abouI 11.9)'ean. lIS
fOUtiorgJ period is abouI~ hours. Palro.:h.s is !he~
&lUfOid in the Tram.., Tro;.ns. and one of lndiJ,s f('lll'
deep space coIonics.

During !he P:lciflC War. dclIris from eJlplod.inll
1'5/\ AlCUirn bl>dJy~ an OIt>il;nll ~arcll SUI·
lion cunclaocti.., CNCiaI dcf~n:Wcd rtSl:atl:h for
lidia's NaOOrW Space Imtilute. AM the "'T, it " ....
~ "* lilt Jl"'C'F'nl .......xd 10 I\'Iocw 10 a man:
_ 1oalioa iD dccp 51*'". ",11m: iI "'"OUICI b.xe
plency oi .......... 3pIml suddm iIII:Id<. yet be >bk 10

beanI i\tStM,h ebb bod; 10 Ea'lh ..llhoul ~
617 P>lrocm ia IbtT~T.."... ~1r><1(d

•• sutr.e.,ulIy o.obIod ............ India's s-p.
kft Aa.....,.: ""31; cbosca "" dw priIDe 00iICI.......

""idl_k1ii..."d ",ut dOIle 011 '*' by hored Ouo:ica.ue
....0I"'.;ry~~ N....-I \••.......,.
t.n s-. (litII:r a sixlb<nlury Indian "WI,....
a. _ _GO,oeI'). lilt oolily ... buill as a
,,,",,,opa.'iIy bcdoj"", habiUI

The CUI'TeIIII P'1""xian is 1)0 humans and 510
bil:Jroich. h is Slafftd primarily by booro;d designs from
BioIo:dl EupInIes and A'....KI~ "itidl"",
i'O""ll on MlC. They 1ft dirccta,l by a number of

buman~ (,.jlb .....DUd b&''''''''1Iy map.
lIDuns). The ~onbiunlidl sipflCllldymM1d

dlr ......,.. of pc:lSClblIo:I tnnIfcn .....ould be lICCdod If,>

and !'rum dlr aDon. funh:r i11o:1 ins i.. ocafty.
T_ .... pop..... 1ft caCO*c • Vaatwuihila.

Tbe finllS a tJio.<ldcax piOC'alJL. A ,.-.de,~of Inbal
and .........iuliic biolop;aI ald ,ho II. ·1 .,.::nr:s OR
SlOdpiIed OIl lho lDIioa. ald Wup.... """**"" ....
OR"'" apimt lbem. UIIIil.;e a...·s T...p;:.n; Scaooa
(p. 26).lbe p""a... is ClpJ<IlOZIrd pmwily.- "'«:Jr>.
,~~ "-cap:lIIS radxr Ibm .....-w.a..
The -.I defense pi""." ",,'bl,-es noo:iear "upons
1tSllnt. mainly of ~"doped X'lI)' a-r
,,"lJheadl; th3l. India inltnds 10 lISe 1<1 equip its mili\3f)'
spaoccrafi and orbital "upon!I 5)_.

Security is Ilea,)' (CR 5). The muon is sunoundcd by
four Sp3Ct' Defense f'lllfonns. and possesses eighl 1Iea,'y
laser lO\O'CfS and a do7.cn AKVs, Inltml1 se<:Urily;s pro­
,'idtd by a pIaloon-sizcd~ rora: !'rum India's
National Security Guards (p. 100).

The $UIion bas a .smallloj)&(p;wl .... is 11Ol. opm 1<1

~... or cornmc:rtiaI fIiIta. 0nJy Indian Aci05l*'t
Fora: '~andsclloDIkd SUJIP)' fbps 1ft~ If,>

dod. 0-"" 'cill ,a:se!s homllf,> lnIOIPJfl plOds" ald
fIQilI die Sbli<m.1ft ...-cfIIIIy ''tlltd. ald lIlY '-c:sseI dod·
iIIc ,.iII be oo.dtd__dx:d.

T"E mnm BELT nno
TROJnn Economy

• Y"""tr oJfrTUrg ..... six /OIU of ..:Iww. 2Q lOrIS ofNI~
'"" IJItd """ IISM~tr bioroidforll Spdtr TH/4 '"""
/01' ,.,;,.,.". and $0 tik>s II{ "OO/ropic ua.."Ud? 0/:<1:0;

RO<litOU SralWn _ lop 06""r Ianks "'Iom ..... am'....
tIIId ...~ '>-e goi a droJ.-

The SfftIikIIlI nalW"C of"," ~Iain Bell and T....
jans hindns !heir de>dOpillU' as disnnct. unified
............uic rtg:io::aIS. as difl"cn:ra as&croido 1ft as liUIy
III be as far 1f'"I1!'rum cadi od'ICr as Ihcy 1ft !'rum
M~ or E:anh.1n lilt caseofsmalI!obilt Bellu_
.... " reid "lradl'M IS'" opporIIristio:. as BIn­
(lid orbiIs lI::iJ:4Oaily~ cbe IICij;bIo.. ,.iIoR a
kw dI)'S n,"d ill a local Sf'K'C '-cssd or cbe3p USv
cal rap asipir..... bcntfil for bod\.

......., _ In'. OIl .."tfIF. lII(Ift ri-suf­
fEa!:nl. lhaI ...__-IIltd _ ill U. U. or
Eanh 0Itil. E,"ClII JO. small __ usualI) bet lilt
apohility 10 m;ntl"XlI.n Fifth ......,.., goods -'t as
cuctin&--cdF C}1lmht1h. aIIhoup some 1ft pr0­

duced a Iarp:r SIaOOns lib: Yamelei and AIeIhcia.
The Bel. is a rc:1ati'..,ly small rrwb:l: for p/l~'socal-
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l>JF fmPrs .-dy ,'tAt ~bm 8dI SlalIOIIS.Idess
.·~pM.ol .........UiijU.~p'opaa

M .,..xIs >bippal II> _ ~"., BdI a,IIDt as
.dj ,10 paSOiad a-as(cn _ I~ WI....... or
.....q,l ~~~ lIllY Ilrol: I USV or PSV ..,,...­
e>'CI)" IIDIlh or l'6l> from ~ or M., ....." • load of~
plies and new ptisaliCL for CUIIII*- IIam IhII ..., olIen
~ppcd in incb;Ie !Won feK'lOf UlilipWt.ilS or minifac·
a.uII pbnLs.~IC insaumcnls.ad,~ o:)'ber.;/>f:lls.
and ."lriwl1owIry i1cms. TratrlC out from the majority of
Iklt ~ions is usually jusl COUIIICI"'--orkcn ro:twnina:

..111I da" pmonaI I'JO'ds.. aldloup some SlD:JIlS liU
SilaJ~abo~ lOIllt bd>p;:aI~

Moll ndo: tkM"S lhcuIb _ four brp~- _
_ (Aklhe:ia. H-..I. ' ... Silai IJiImaD. IDi Y........) as
Ihm:~ is 110I1 Jap: ..-,II matellD nAU qut.
II....,.... oll'l'lXk ID smaDa~ _ .."OrIIroo'hik..
Ifs flirt) ca...... '" >hip '-1UIionI1he ';W pnI for
IMP-h &O<Jds. a'Id let !hem fimsb ""'Ii Jox,al~
fol' fumplt.~ St>tion and Fn:dIa"ftI bocb maU
cq USV~ for Beb ... Tmj3n oper:Wons. 1k

cy~lls.dri,cs, senson. and...-eapons an: impon·
cd. but hullS-tanh. and cabins an: buill kM:ally.



Expom IU. from dle ~ballld.., C'l:D......,
IioMcd. The: .'01_ Ild·s IIEmM proob::ls..,
illf..uaioo produ<:cd. dle , wptC_ raardI_
tioDs. Muc:h r;llbl: MaiD BelI's iIIlcolJll' _ fn,m~

f;O'Io..n.s mIlII: by drdirwd MaiD Bell w ....... rl d,
Maions such as XillOCbu's~ SIalioa or Exoscne·
lois.. and by rc::ieaIdl and de>..,Iopo,.:nt performed in lbte
Dlu>c3nile la1:o;nIQrics II Silas Duncan Station. Other cur·
mlC)' COIIIC!l dilmly from GO"ann>e1IlS or lJaIISnaliooab
in lbte fom> 0( o;aplal in'"C:WIImI or sabries paid ro
~"CU $Cl"oinr: II Main Bell u ......

Th= is a small tu Iutnri,.., Indo ia specially bOo­
Iop;:aI proob::ls and _oidlL. bodIlrpI (from 1hc: Gftc:a
1)00. . ) and bbd IIIaILeI (from 1hc: T .\Iafia and
~lani& Triads). -.ell 01 dU upM II> .\Ian and
,_l..5"'" •AsmaII_ r;lhiab-'-u.c '*-'II
JOOds we~ and oponal directly rrom Silas
Dunt;:an SUDoL For eumpe.. Owlcam................ 1Wlb
an: pqllIIar oyAenl-wide.

A 8J'O"ing iO\II"Oe of income for !he Main Beh is noal
$ale de"e!opment The progress;"'ely <lecUning CO$l of

inlcrplanetary~ irani ha$ resulted in ...ulmy
indi,idua(s ond P""P' .mna 1hc: asIoeI'OOds as a
pIrc: ..bon: lbeycm sall6dl pi'" communmes
or Iunel; -we 0( 1hc:~ jla:ildittiw 0(

~ JO"dlllLl<ilb ond -'a) from tamlNIl
C>lIt:uIe.. 0fIm lbe!e I""IJI5 lad< Ihe~ II> tlaIlit

lbnr ""''0 __ $I.... and M _tid bn'" QCIO­

tnann II> do 00. Tental Hea."y IndusIneo and Silas Durt­
can Slalion~ in lftI'idina lhe5e senices. "1m
mdIa,.... dnin& tho liIme in Ihe Trojans. StaDnns abo pi>
,ide a pool of sl.illed microgra•.ity engin=s ...-hn ...-OO: on
'"arinus projttIs lbroughoul the $(liar s)'$leITI. and send •
pDflinn of their income bad Ilnrne. Sawm's e-ini Sta­
tion and !he Martian Spaoe Ele'1IiIOr "'=~ in
pin by lIIipwa labor from~ $I""'"

COO...._ and IIlililary iUDnm abo bin: Io::aI eat-

lI'XO'S for senices. raaPrc rrom Iepairs 110 "'-'"
.. and food II> i,.'•.• III~ Alelbeia and
Hesbq s-oa~ maDY Ioab II> support dle Ro)-.l
Na>')' and PL>.N.sf bees.

~lan)'bon j rttipq.andfrinFrOUlicmindle
Main Belt RUi''e the 1inII', share o(!heir <:vrm'IC)" in tho
fDlTl\ of difI!CI or indilm sub6idioes rrom groups tbal find
ibc particular oolnny"s pllilosophy rompelling. An e....m·
pie of a dirK1 wbOOy is !he O>ri$lian hypen:'clutionisc
Palion of NewCo>'~ ...-hich acceplS reguJao- donalinns
rrom the esabIished x.....ch Hea,-en l..5 roInny and from
~OII Eanh.AtI~o(_ indftcIsubUty
IS Silas Duncan~ "'''''''''' phi.......... aaracI maDY
..aIdIy librnanaa .,esaors..~ 110m the u-I
s-:s and Auinli&. tome 0( ..110m ctono.e II>~.....

Export 0( Mam Ikh~ Ilwougll ....... is .... a
sipIlr~ _ 0( income. Hooo.'C'"eI". ~ps Palion­
facilities on~ a>leroids do earn some

....... 1IIrw&b Ales II> ",""" '>II opr::t..,. iI dle
MaD Bell III support 0( oda &ciIiIies - t.&- R.tD____ ond t(lIIIe ..me __ for sI:lip-

mm 110 Man.

"STEROID mininG
The tiIC10id bell roolains "ISI amnunlS of e~cellenl.

Ole. incllldinJ imn.. nidel. pIal;nUITI. and ocher mtIaIs. k;

~ Is:".., minimal e5C:ape .elo<:iIiQ. mncI'\;III dle on'

fmm the.-o;d is l'Na'"el)' ea».

M~(Qllic As/eroUl R~sources
'41:0::11 the solar 5)_ .... fnnnod. '-'_'"

..deep no the irIlmnn r;l met, bodies "" enougb II>
ha,.., molIal onra. On E.Ih. lhrs is ..'by hea.')' plM......
group mecaIs (plalinum. palladium. iridium. osmium.
rhodium. ond Mbeniuml are jII prtci<lus - only. uny r"""
lion of l '*' of ib= meWs an' aetually left in tho upper
oontintMal rnISI. ,,-here "'e can rnch them. The same is
lnIe U prtci<lus metals inside od'Ier rocky planets. IiU
Venus or Man. ond in !he~roc~ tiImIOC.ls. H"v.-C'··
er, O'\"eI" billions 0( ~-ean. the~. 0( Ihe1c onp.aI
_ .... _-en: .INlkitd by mI\isinn ...... ocher~

This Ie1\ lIClll'Ie dlunks lllM "'In .....cJy ju5l"""y rocL
and other dluIltli _ !be lDNlIic <lids - dIM IIiId hcea
pIl'l oItheir COI'e:'- -n.e.e .... hold ndI ...........' ...Mi..."s
0( precil;U mecaIl.

On EanlI. a ."tin "'iJh )() pInS per milbnll 0( pmciclm
mcuIs isoonoidered rich. and normally .."II ..."O!1h mining.
A meIaIlic: ISItroid may ha.'e l;I,lIlol:enlJalions m'd" six rUNS
grwuer of platinum group metals. What this means is !hal
a cornmnnpIace rneullic asmoid only 3,OOJ feet in~
eser _ • dIunk 0( nictel-iron~ a couple of bili>on
_ - .. ill abo 00I'IWa lIClll'Ie 700JXXl DIS 0( plMinum.............
Stony-Iron AsuroUl Resources

U-.IiU moWlic: =, oid>. _ SlDll)'-1I'CIOI$ are
oaodit!"dU"Mtd bndiel.. ..-nil rniIlenb dislribucd
birty C'-enIy lhrougl> !he -.ui<!', SlrIl<:UR JMha'
than C..ll:U,uMtd in opecirlc ~eins. From a mining
penpe<ti,.." lhi~ moans ii's nor~ to uSC
hea\'V cqUlpmenl to dig illl" tho lSIeroid - ins'ead.
higtdy«OllOOlic:a1 dust mining lCChnlques (p. 36) can
be used. Thill mak<:s mininJ: and~ pocmtiaU)......

A l)lJGI AOIlY-irm IISlerl:IOd~ 3.000 feet ..~
nc:r.- ....... tlO'O bilIiaI-. VolUe""""o( ......
ply sitiI:aI£ met. ia: e1i,ax moura:s iDctbde 200
lIIiIIina _ 01hi"_ .... 30 lIIiIIina _ 0( .ad.
1.5 miIlinIl _ 0( c:obM, and 7.soo _ r;l pi"""'"

group~ An ...-en,e ho.:ly "'in abo conwn se>:a-a'
_ 01 uranium and od'Ier I3I"e Earth maJerials.



l'Iti pIb .. <aat*- 10 Ihc ",aIIb ol a oimilor-5Uld
IIICUlIic aslmlid. buI~ _ ",;JJi,o,u ol oi4s Ihis
..... .-I l)l'" ill !be Maia ""II. .-I huIolftck n:main in
Near-Eanh ortIils.

Carbonaceous Asteroid Resources
These asteroids ~ also undiffemniwd bodies..

Their meuJ contenl is subswllial. but 10"," !han thai 01
• .-ony.,"",. H"",..,~". !hey h...., • """h higher C'<lIIUn·
lmion of frozen '"Olatiles. ,.'hich often (bul IlOl always)
include ,.'ater.ln facl.. ""iIl" makes up Ml,.'een 1% and
2O'lO 01. gi,.....~~« carbonaceous·,"Ob!ile
aueroid't mass. Wal" il;~ f« human stttJe.
menu (for human COI'ISUl'lljlIi tnd A&riculrun:j. used
~y as rtaetion mass fO/i fllSioa llll'Clles « fission
""'CS. .-I dcaroIyzallO )vld II)~ .-IOJl)P
fa rodeI propellanls, life SUJIPO".. fuel cells. and cbem­

if;aIllIduw1a. The !uP "'.., COIllellI makes dIac awer·
.. m_ Ial:Iibl: kJ<MJons. 0Iha" vsdul resoura:s
iadldo II)di....lus __.....11, IOSCd fa manufKlUr_

... pI"ria lad fcnilil.«.

[ommERCIRl ftSTEROID mininG
COiiUldCW asle!'Oid moruullalcs pba in 1bI: .......

to!.- sysc= ramer dwl ,n !he IMp 8e)"or:d In die
2l),.\QJ, TeDZiIlI He>;,1' In<blries. ~.1laIlbag and
adler pionecrillJl companlCS bcpn millinf; asteroids
""hose orbits passed close to Earth. Some 0I1hese

....-ea1b M' <lids (~"'EAs) "'-en: 1llO\'O:! inlo Urdl orbil.
M.s orbit. -.;Idle Lic>.. pouu. ",ilik DlIas "'-en:
minal 011 tile .-Ilbrir IDIICnaIs ohippcd bEt bome.

Those mines proooided -Ind ofIen sliU pro"idl:-1ht:
..... ..-naIs. apecialIy "'..,.~ and Yod, lha
belp~ !he 00I0o.... on l.iIDli tnd Mars. supply !be
major spIOe)'Ws in Earth 0IIbit and ill l.agranje 01. and
permit 1ht:~ and oprnIlion 01 orbital and
LA&nn. point~ $WiQns and coIoni<s.
~. !he mart.eI price 01 precious metals has drowc'd

ilnce \he stan. 01 \he 21st 00l1Yr)'. The now abundance or
plaIinum. palladium. and iridiWll has helped maintain
demand. sinoe lIS alr<lS drop. maleriab~ fmd _.

uses for lIXUIs p=iously Iboup uneconomieal. Al pra­
aJl. the aislin&: aw:roid minl:s ha,.., j~ 10 be plaj'O:! out.
1ft;!~ an: SIill plaIly 01 _, •rk .... Eanh. Serious

llOilaMciaI miDin& 01 the !obiilBdi IS. least SO)'CII'S iii..-E,'aI to.. major tpKlC <;b ., 1_ N • an:

pi • b IbIl. fimft.. Ach,...j by"'""~Als..
.-I ..;m Ibrir ben oldii<:QOis iaa ret) pJpulw by
peMWial_l&Is. .. , '!ikeSysamT.. h-"'i· I

T_ Hea>'Y~ \bIpcr.g 11 g .-IXiaDa..
ba,.., =,..""'" fxiIiria fur fuaft~ml Nnd­
cd compiue SUI'\~S oflht ,,'-"". -'- Tn:;.. poinII.
~ 5Uf'\~"S .... bcinf p",fo,naal by "'pruSpccWlJ
1........- (p. 134) -1lceIs ofliny rnicro-spar;:=aft. f-ifsl
launcbed in the 2OJOs.. 1hese s"-arms ha"e sun~'O:! all

useful Near Earth AsleIOids. and~ now aI work in
!be Main IltIL



SUBSISTEnCE nSTEROID
mininG
~~,.,.. -.aI ........ 1$ aIrady.-.cOll

.. Ibo 101.. Bdt and TIOJIRS. h". jltst lIIIIIlho 1ft io_
beal& stIqlped '*:k 10 Eardl or Mm.. 1M ",.,p1r"'l lho
rwdsol"';,-e SUOOllli - b) ~·.I(Sc~ 10 pher.
inJ funo"OCJd !han Joutni.

Smaller asteroid .IlIIions lack the~ 10 m(W"
bil~ into parkillj oro.lS. so 1lley n:ty 00 oroosioon­
aI trips to other small bod... dIaJ. their Qlbital p;l1hs C1'QSS.

l..aq;er a.Ieroid.lWions may "",,-e one or me:..: smaU
"" .aids into llItIIl aound !hem. ofIen .ia mass ~,"tO".

SomtlUlions rna) _151............... of small (eol- 11).100'
~)~~ Ihan Qftt hugie 0Ilt. A 'l:fY small
.' ..m .. easier 10 ......-e .pdIy. _ <;;Ill be: easIII:r 10
",ut. OL ~JcaIIic_,nidi ..1IidI _ !he .....~ ih1
~ for _. Cok~ (p.. l32lor bulIs_... ,,,,,,,,-

nSTEROID mininG
TECHniQUES
~ lIIiIIiIlI be3n Iildo IaC"'HPO' 10 cbc -

IIu.~ kd ', ... U5Cd .. p-ify ..... io ill
parucv.br.lI')'Ia& 10 dil a slIaf\ or Rrip ..idl ord:illwy .....
IIlI~ is difficl.oh .....,m 110 p"'1Iy 10 Idd it
~ ...... its ""''0 recoil•• 1""".... driUor~ <:al

t

,

bear lIovo." 10 CUI into rock or mnaI. As a ruuk. 0XI''(ft­
lioN) astcroid mininl nuchinn ~ often "'f'Iippod ,",';111
IIarpoon$. pppIes or cia,,"$. An a1temati,,, is for minilli
madlines 10 lUMel dim:tly inlo the tiltI'Oid. folJo,.'inI"Y
,rins dIat II\IihI be found. The~ lben use .... or
da..'O:I1rp 10 bntt lbtmsd\'eS~. apinsllhI: ..~
oIlbo _ Wft.AII .....~al~inID._·
aid • Ih:lIIhe mine ohatis <;;Ill be: sealed 0-.... aid IMIl b'........

All shaft -' stop -.. .. I . pes tid< lip ._

'r 1M I of duR, ..1Iicb .. dKl.....ily <;;Ill !aU IIIlIlY
--.s 10 smJe. The In'''''ng ~-Ii>'C'd _
~ ..in iIIlcrl_ ",tit> miniD; operaKlD5 by
Dl'lIIinI C)ilerWU~ bIockina; Imnaa ,'iWft.
IIId clouinl mcdllIaisms. Sealed !Im!Ol'S and
rIdar can .maple this. Ho-.ro-e:,..... !he dusl dollll
can abo be lumed to I rnir>er's aMan~ with the
prupc1" equipment.

A dust minina opemion !oWlS ",,11I lhc: ertt·
UOIl of I giarJI canopy wound lho atn of~ III

be minal. If !he~ ;" omalI CDOIl&b. it lIlIiht
be eaUmy c:oovcraI by !he canllJI)'. Con.~

l'OlOC'fOIl:o.~ SlIll' ...... IeChniquo:$ OR .-11D
~ ..... !he.' ood. or ore:ridI dIl\l from lIS
1aI'f_ may be ...cd dinaty. ~tiDina IIIIdlIneli
Ihm l.xk &\ mud! dust .. poWNt no If*C.
",'hidI is oolleaed • !he~, \\be:rI !h='•
.......p 1ft dIl\lllll tho~. it's sakd <JIr._
tho bundIo .. Ihcn InIISp"lNllID a pi" una sue.
~lher on !he aSlerOOd or III adistam Ioc:ouoll.

Ore Processing
~ ~ifll ;" uwally done on site :u tho

a>iCfOid il5elf. Rod C'nl$IIers. magnetic separawn..
and soI:or ",-em an: used to s.eparate mIItriaI into
mNls. .'Olarilcs and IlkfiIl silicate< Solid 1ft may
be sa:nd ill !he opm. ",hlk~ dust 1'1 ......
~ ..., ... '.1 ... p.-. Frol:eD ."ObIiICS OR

$IIlRd ill .-I1aDk
lh: piobk", I'Ift brF~ oIlalirlp

("'.... md<) _ rvd: dIl\llhsl 'w TbI'I
........ may be mdIa:I d0001l~· ..... 0\-alJ_

CMlno~brds(~:wmor)l'or_.~

~ rnaIl:mI. or toCC'\II'<d 1D!he Nm!id'$ AIr'

race ID pre>""'- Illklfim& <JIr, Ir tho asocroid IS ID be
nlO'r-ed ,... mass dri,...., met dusI c:on be used as
reactioo m:oss.





JUPITER
!be planefs imcri<Jr. The dislinctllllrrnQJa 0( IiihI

cloud "-Is f"zonen and dart bands ~lIn .isible
ill the clouds ;. !be~ 0( geajy ..ind:s m. bIDoo' aIoni
specifll; bands of bliwek. "idIldjaccnl bands blooo.-in; in
oppooi~ dit=ions. Tho a:Q c:hIDp:$ btN.'CUI teIds
l'tSldI from '.iKioos ill IttupdlillW't -.l SlItU d! ...
na;Uo,os ..idlllmD5pllmc tnee clen........

II Si,::=~H:;/=·~-=-:.~~ ...rn:=
radlos oac&1h~ AJlo::w(- dlos Cvd.1be__
pboft pcbIlly d:liIIIII inlo, I... • bE .aiLallIllOI made lip

ol!ioPd h)o»;abw d1...,Jus. Allbe...,...~
a r..... hunohd mibabo:r\-elhe IDpdedt Iaya"•••• .....,..
~

Top Dtd Cbots: The _layer 01 Jupia"sdwcll
., mode up 0( re;l and ..1IiIe ••••_ ia= CT)"1Ws ",-tae
indj>u.aI ..liLies a-e.1Iunchd rmws smaller m..1hoIe
ot ...... 1CIe doud< ... Eirth. f'laAn '"IneS ~U11OS
InC! I ."'oopl.."" ",-bile "''''''''-''"CnI'lS -190" F.

MJddk C1ofIds: Those _ ml and lJn:,o.... cloud:s
of amrmniwn h)"drosultido ICIe aysgIs.. found
Sl:JI"l"Ie 18 miJes bmeadl Ibe upper clolods. Ii=.
lbe~ulCl 5 lfrom l103~
ard Ibe 1mtpa'3IIIre J'lCS from ·170" kl -«J' F.

tu.,"U Cw..dJ: Al a drpch 0(~ mile:$. Ibe
Io\t.'er cloud layl:f'S are reac:htl1 These bluish
cloods are~ of a mil ofh)"~ sul­
fide and "'aler Icc "'Y§uls. "'11h prn.sum
beN.«n 3 and9~. Tempem=ri~

~y. from slO' 1080' F. The loIo~cloudsdo

1Illt CO\"(:f all of Jupila" - _ HOI Spot$. p. 39.
MoltnJiu Hytirorm-HtI.-: BenoadIw

dow lI)-.:r, Jupill:r is~ of an inmas­
in&IY~ III!>r6phm: 0(~ pl. ....ilh
iiiU - '* depdI. Ibe Ift:SMft riles rnxa 10 10
3000000~ -.;I lhl: 1a.Ip>iKoR
... =- from 100 10 Ill.OO)" F. The Iaycr ..
13.lXXl miles deep. and pdIaDy d..,es from
pll>liquid.

UqtIid MnQ/&~. AI a~ of
7.s<Q mib bmcaIh Ibe upper daudlI and a pm.-
SIR of 3 000 000 _phem.. elc:co _
suipped from __ ru:let, and "" aD-

dlds clecoiCiII) 1iU. meul. The lUf4iU_c
:===:;;;~: l31li"" from IQ.CO) ... 19 F. The Iiquicl

moaIli;: 11-...... 0tt:M IS 2$.rol mila deep. IDd mab:$
lip ""*oiJ..pll.,.·......._ -. No one bas e-o-.:r,.­
tbcs fr. no P'* has u-i,uI.

TIlt 0-: JtIpiIItf·s con: Iia abcM .ao.coo lrliIls
.....1l. hs~ IS Rib lIIlCatalft. 1M pubM>l)
inctudcs mttals. on,-...... sili<on. and Ilnry ,-walt do·
_ 115 mass is about 1~ limes Eanll's ITIH$. <;'(Ill).

Ift*d by 1 J'RSSlft cll00 milbon illIrlO6phtm. ;nlO.1
~ Ib;oJI 1.3 limes lhe sUe ollhe Eanh. The COR: IS

healed by l"',i\2linnal~~Ili"i in rt:m.
perawm 1Iw ~XC«d 35,000" F.

The IqeR pbD:l: illlhe 5<lUr ~"SIem, ,.... is lhe
liM ClIIl from lhe Am, andOlbils il ... r.~ diuanrc
00.2 AU. 11 ......llQ· l»ia:: .lIlUdI_.. alllhe 0I!la"

pIaocu fM qethcf. and its volume is Iqe enov&h 10

~~a""" I~
Mcllt of J.....·s .... is.-....pwd cllr)Qocm _

bdiam>" for !be pi-. • a ..p-. ..idlllO'" fOtid
SIrlICC. Its~ iaa ia cIeasily • ~
cIcphs.. "'"'4'U--..s and~ until ill'" • a~
IIid and dlm a tiqu;d lllCIlII..

./upilI!f·1 pI''j(y is lhe~ of ary pIInol; III !be
solar 1)__ and curts a major infIo"""'C (WI 0Ib:r cda­
Ii.aI bodies. esp«1IIJy lbo "51: oa. and comea. Jgpitao
abo fUMeS ill lea IlIIn 10 bnln.lhe sbonc:.l; day ofary of
!he pIanns. and 1IIis npd spin 1""'" .. a pooocrfW. ......
llItlic fidd and '-as! map:105phac (p. 40).

JUPITER'S ComposITIon
JupI'" is COCIIpJI(Id of 9O'J,"'~ Ihl 10'i' btl•.

urn. ..idllrXeS of amrnnni&. illCltuo.......... '"IJIOf, Ihl--JupilCl"l "llPC'" II!rlCIpllac is~ in aItcmaIini
~ of ~... and darl rW. llro»n. and hite ammonia
~k>uds, The IIInOlIphcn: is IUr1:IuIcnL "im ind speeds of
400-500 mph drhcn by heal ~08 from deep io

JUPITER STRTlSTICS
Diui>ltctfrr- s-: HSS AU (Jan I, 2100).
~,: 88.8j(l miles.
M(U$: 317.8 Eanhs.
Dorsiry: 1.33skm3.
Gnnil)~ 2.36(;.
~ I"1odly: 37 mp$.

To 0rlJir. 26 "'PI".
~ Prriod: 9.9 bows.
0rl1uaI Prriod; 11.36)"1'1n-
~ri< C °i...... <JO':l,~ 1lJ*, heI:i..... nas,

of0Ihrs dcmmu.. 1DOOilly and 1rIC!hai...
T~·2AO"F(doud ).
Mocu: 111 oniI:r from JupiIcr. !hey M: Mceil. Ad! La

AmIIdlea. lldlc. 50. e.up...~ Ca!Iitln. LecIa. Himalia.
l.,.sidIa.. Ebn. AnKe.. c.mc..Pa<iphw _ Si.opr:.. Then: M: abo
-rImIIIIicr biI- -.I t.o.Idcr-sizcd bodif'I-xr 2111lk$-.

Due 10 vay ..,. n' .... \IdociIy. !he ""10 on.- ...lot., is
sipir.....,. oeducod (10 1&.4 mpo) ..tim ... _ uta m:- or
__Ibc~ ill .. _-.ddil.......



JOUlftn WEftT"ER
TJtt G_ RLd s,o. is d..- brplt c·...... 01 dle

•••'kMe.uble dDud fOjl"...... 1blII c-. form 011 Jupiltt
and Iasl; for,anore-cnccnnne.. II is. CIO~ bip-pos­
sun: ~·1.ooo by 15,00) miles ac:rc:u (bluer~
Earth). ..'hid! hal~ ltft,e~ allhou&h MIS

lJool, ly ohrinkin.. lu cloud lOpS 1ft higher and~ tlwI
tJ>l, SUlTOU/'lding~ and (ann a diSllIlCl spiral pat­
1mI. Many lllber klni·1aslilli fonnalions t:o:l$l. of ,,"hich
the I0O$I rccern (since 2(65) are the Red S~Ies. a pair
of SlOmlS l'OIaIin,_ one another 1haI.h-e!he appear.
~ of IV..o gi2nt 'fl'Il'aI t')"e5 Iookin. OUt IIIlle "'u\d.

u,1llnul& .......... oo;w on Jupilel". In any I""UI area.
'Pin&: is abouI fIOlI: Itlllh .....,....... OIl e.m. WI
lhe lI'IlIi'UJaI bolls 1ft abouI 10 Iim::I • I'O""mul! Set
_/<)~T_p.41.

HoI SpxJ are._y~ 1bII fOmllll JupIer's
IIII'JICf~ Iox-.ll Mh !be upper dl;uds.. The)
1ft~ b!o iofIaal maoon "'dlillc up from kroo.....
hcllII::r le\rlo et Jupolrr, f;IaliJlI :0. <ky. humld !OllIe fftt of
dowl and IiJhmial. In:o. hoi $pOl. !hen: is Iiuk ill Ibo ""'y
of llIIddk Of 1ooo"Cl' clouds II all - jusl: a lip haze ..u :an

The Jo.lan System
on January 1,1100 This simplified map repre­

salts the map S3lellilCS of the
Jupiter S}'Slem on JanlW)" I.

2100. All orlIits are marked in
increments of 3 bows and
some orlIilS are additiona1Jy
marked in bold i"m:ments of
I day 10 enable pla)-ers 10 pIol:
the positions of the moons It'3­

sonably accurately in Ihe
weeks immediately following
January I. Players desiring
higher accuracy may wish III
rec:ak:ulale !he moons' posi­
tions from !heir orlIital peri­
ods. available: in any good
rcl"ermce book.

~ IhaJ. all shown moons
orbil the planetS rounter­
cloctwise.

SIRmn CV8ERSmLS
Saar IDfnmI MIlnJOll'i-:Aat!boG (SIR.\lA)

1ft dlo: SWIdard C)tlenhell de:sips used for lOUline
opequons in the~ 0( Jupila and Sal­
um. As pam..plaM aunospbtra ..., larp:ly <;lJm­

po5ed of hydroflen. and 1llere is no lighlel' ps,
lIIl:ftIboI balloons mUSl be hoc-air MonlgolflCfa,
Ra1hcr than ",lying 01\ a'ln'l'rWonaI propane bwn­
en (as do lOOSl. bot air blJloons used on Eath). :0.

SIR..\tA is healed byin~ radiaIion from !he SIIIl
cUillIllle day and by U1JIPllIlII"'"ellill& pbntury
ndiabon. ni~A SIR"''' "'ill ~-pialIy~
• linn"'"' .~ !be ... prcNUI"C I3II£CS from G.,
10 IO..uos"lracs..~~ \ooJo.... for
<klaIcd illdies.

CIaJ~. 12 lbs. 01 t.Doca..- an: IajIIIm!
10 SUJIl'O":o. l·!b. pl)loed. Pun: ~-.:troren '*loons
..., lI:ss dfcai,.., (onNI:nlh dle P-)"k..:!).

Sec QuGi<w Mmbol, P. liS. for .. c:umpII:
ofa SIRMA C)'bcnholl.

CDdksa daoo....-.d 'isla.a:> d..- e'o"'"~ depchs of.._-

_.
~.

••



LifE 10 JUPITER'S RIOGS
III 2Ol2, the ESA q'bcntldl $J*'C pubcN~ _ ~

JupiIc:r·s ... S)'$ICIII",ta D",.I II' 1 $ I!O'd _ ......
oll,ca. ADal}'SOS ~"Cd IIIlIII. • "''1$ I ct.:It '" dlosI-<XM:ICd _ CJDNM>o

11I& 0lplIC . iaLN~ ll:If1C'\"Cd lIIc IlIIjoa ",lIh D ,..
_ and -.red ............ Ibc robaIic pubc l'CDdcz¥ouwd "'ldl ill BJIher­
ship. lIIc DS(NMerit~ IIIIc AIIII* "''as c:aduIIy 9ded To every_
OIIC'~~ it •• ' • d dL~ to..._ of a Wly WOI'nIIiU
Cl'CaQft.aldxocicb lID rcncDc.-nll twI ......i\"Cd ,"'i.o n expollll'e.

Dobbcd \he~~ RaJlI-Wmn~ by lhc p=s. II bas been COlljII'Q­
....-cd ihM • 1$ a.q., in ongm. MOll Iikdy, I mescor SIUCt Europa.
causias I plume of",.... 10 be bbslIOd morbit, ""hd\ rro..:. and Ihm
drifted OIIIID lhc nup. Hovo..,..w. lhc .........,.. ",1'Ii1c simi"-IO Europ.. life
rorms. is nne .. CUCI maICh ..."idl any ~t1 Europ.. specics.lt may be
''CrY old or it may be • species thai bas yClIO be caulogucd.

",iD aN _ l'l'JItic:a .-nbm Jupntr. ID J....·s _,..,
",lllds.. _'$ difficulllI> _ tID- ~\c lifc .,.. a\'Oid
bema 5Udcd ......"""3flk aid tmled. or ",-a/icd ....-.1
and liu«rl.l:dorc it C1<I C'\"Ohc I mectumsm for lbpllf
buoyMcy. The JOVIAL pm;ea d>tou. b) ):1'111I ti~ ps
~ II> 5lIn ",;l!L

JOVIAL "'7& fOUlldcd in 2087. ItId IS larJdy mam·
taincd by pri..- donaOnm ot lim: ItId !I1OI'IC). MIlCh ot
their dl"on ha!;~ illlO ~.kl\i.lIity,~ a romplu \'irlual
...-orid thai is imcalcd 10 ~mulau: \h( AI rolnn'lluon of
Jupiter. ./o,·ia)ity occupies somt" 1.200 lCI3b)1CS otSlOragc

spat<' in Ex"ilC1l(Sis and Kancda SLatioo. The \'inoalworid
is inhabiled by • varic'ly of ~mulaled forms thai klic,'c
!hey uis/ ...;th'n a re.aI Jupiter,

JOVIAL bas been diwplOll by the recent tnJublci 3l
E>"lmc5is.. but \h( JIfl'.ied <XII'ltinuc> w>dct \heI~ ot
\he mnainin& ram "L"O:'" aI Kancda StaDon 011 Cacs.

-

Jupiter is IlOl maui,.., enough (or n",,1ear f\tl.ionol.
bulll o;b,s radUIo. _lhennaI energy !han it ra;c;\'eli

from \h( sun.. as ",dl as pl'Q<»cin8 • gteaI deal of rwJio-
EXPLORinG JUPITER

Ai !hi: IIIJAt Ill--~~ II> rasr:­
~_!hi: pub&;: aliU:. All Klh.., p...."_,, ofo:p:..
l-.oD is -ay .-., q'bmhdl~ mudl of it
1IIIdor!hl: , • otlht- E-.pe;anSpIoe~.

....lIik lID "'lIIIlIun-. ~~.",.\Nled JuJ-o". qbcr.
~ hou>q: atx- _ ..pe.. Als tan.., npc:iwd iI D

~ Somo prdIO ... bcti<'\"td II> ha\" Iadocd lht­
bd • ",'hdI II)~M' Iiquod. bul IIllDO tan..,
""'....-.d II> tqlOI'I bod...

)Obl ...,. nplor.... rca.sa 011 \h( middIt _
b ....' de"",, b-rls. ",-bcrc \h( IIrlIOSphoric~ II
bef,.·CftI 1.$ and 10~ Expbcn a.>DlfOl
SIR.\IA qhnslwlls (p. 39): I'O"'-md ba1IooRs C>1IpIbC of
Inat:..-..on op... atioolS-. ",f'IiCh depIny specialized IOJWk
prllbes 10 SlUdy cWper~ ThoR art JlfCS'mlly aIlout
70 SIR.\1As~ in Jupiter's~, uplnrini
ditr~( Itgion$ ot \h( pbnot.

JOUIRn LifE
J..pil"·$ Ilt1106pllm: bas somt" of \he ingredients for

life. bu, "" far no life lias been found. This bas IlOl pre­
,,,,,led somt" people from In,-cstipting the poiSibility of
cmJlilll J<nian life.

Thc .Io>'i... InWUmcnllllity for ArtifICial life
(JOVIAL) is • pIft-$cimcc pojca formed by • ooaIilinn

1~~::";Go;''''~:'"""'""'~w~...~·~~"';""';-~"<~"~;'~:::'~"""-~a.~n:~·~"'"~-;.lJUPITER·SmRGnmC flELO--""oj .;..~ ~,._,,<_.. RnO mRGnrrOSPHERE
The liquid lILUlIic 11)......... «an ia

Jupilcr's irMmor;" _ nodIcnI caUo;tor of
dccai<i). As~ rapdy .... (ie> •

.... ..-in& C'\'CrY 9.9 hoan), • """'11 1
COD\C<1io:;m CW1Cnllo ill .. byWop:a -.
1lti prtduccs J.....$ ......crful "'Ip'lic-T~.1dIuI ~·s "-"LlX 6ricl1$
I plalma formtd from charpd ...""Ics cap­
lUred from IlL sobr .illd (p. 1'530) and
$lnppCd from lbo "'"-s of Ihc IIliILl" 1IlOOfl5,.

cspccialIy 10. l'bii~ IIL.kl\..... ....,.e­
~•• ''aSl _"oyshapo;l rqion of
dIatgcd porticIcs nltftdina: bcro.ccn 1.9 and
,U millinn miles '" the w-oon of \h( ......

and ",1Iidl ablllffnchcs 0Ul as f. as Sawm',
orbit in dlc OPPOS'IC dircctioIl. The partX'1cs in
it ha,.., been accclcnlcd by Jupter'$ rapid _

linn 10 ulJCmCly hi&!> \clocitits, crcauni mul.
tiple kits of IcthaJ llIdWion. The tadiZlIOlI kit



dec'ealCiU11~ "ill\ di'iUllOe. but po!leS asia­
lIIfo::n hwI'd ..iIltUI !be orbIl 0( \be moon c.J1i:slo.
""'CI" a million mib from~. The lDl,lIt inleIN radia­
10I 1r\-dI .., ..iIhiD 200.,000 IIlib ofJupnc:r, .- JWdia•
-. P. f'Sj9.lOr d'ri' ItIIalWeS.

JUPITER'S RinGLETS
J....... is llItJiIcd 11)' nDKJ. aIlhou&b !boy.., nu:lllcss

wal5i,~ !ban lIlo:w 0( s.m. and nu:ll ~, SIIn

chty _ "" brighl ice. Tho!t nJIIl$ "'ftr fonral '"
mrICOrilC:S iJnc*:'cd ",m JUpIlC"S four small inner IllCJCJftS.
K:IlICI'lIli du5l ;fII(I~, and 1ft~y~

,ia dIt WIlt~ The nnlktJ oon>Ul 0( an inner
h:aIo, a m:Un ring. md tv.-o InIllod~~ rinp.

The ,,"'.... halo nlel'lds be\,,"«ft ~7.<XXl aoo 76.(00
mIles from Jupile"'~ ....n..... Moo of lIS mass is microsc.vp­
ic du.c. The m:Un rinl>lct nlmd< from \he inner haJoOUllO

8O.coo miles and also OOIllIins laIia" rocky grains and
dIunks 0( pI,'cL The tv";n psamer rinp 1ft lIIIldi
fainler and less dense. nlmlina: OUI 136.000 mib.

JUPITER'S SmnLL
InnER moons

Jupnor has four small ilwr IllOODI; MellS. Alkasa..
Amaldx:L and"Tbcbt, no-~ ... tnt" ;jIoL lOr !be
..... 1hII.1Onm Jupdcr....... SY*"L ThcirCOlT¥'"irion IS

.......t. 10 OWl' m:Un bell aw:rooch. All of d>esoe bodies 1ft

" ...U ..'ithIn Jupill:r'S~ """ e!lp;Kd 10
eslmnC~ f..1ds and radiation. These IIllXlnS radi,
alClllCft hcallhan \hey ~"e from !be sun. due 10 mag,
llttic-induced elcctric >1II"I'tlIlS.

Metis
The ;lIlICI'TIIOSl. sizable moon 0( Jupi,cr. Metis orbilS

tile paniI pIancI: 1Il an ""t'fI&C dlSlll'lCC 0( 0.1)))856 AU.
The mooa IS .. i=gula' rod:y dian/< oboul 25 milc:i; UI
dia" lac Metis is h::lnIC 10 a~l uamanncd base opcra:,
fd tor lhr ESA. "ilh a...- I"'P"- of 30-50 sap,
.. iDtotl"'P" II is -'<ddrq!_!be met. KId has a
(\'CI")') StDII >p&:qlOiL "'ellS a- -..dita=s '-ar1ous
hpItr probe ald Sl'R.\lAopa......

Adrastea
The 5CalIId sintlIe bial'l~ Ach!aoa 0Ihu

JIlIl*'.""~disr..... ofOOOJll6AU, It is ..~'
Ilbr body InCa!UitII aboIa I~ II I! II 9 mib. It has \be
IlIlfle1llaloolllllensay 0( any moon in lhc solar S)wm:
".5 ~.~ bas an ~1 C)'bershc-U'rwt
c1plonlory rnininI base h=; its $UlUl1 ~ unkrv<>.... buI ~
lilely held by infOillOlphs 1o)"al1O lhc MOIl poup. EDI
fears thai \he high-,...Iocity IlWS dri~cr ~)':IlCm

imlaIlcd hc:re ~l' flIO:. be modifocd iMo a 1"1Ii1g<a.
alhcr ror IocaJ dcfnl>C llI" a 'I~Ul. ED! is CUI­

~ a raid III occapy lhc -a -.I deal ..'Ilh !be.-
AmalJhea

Tho !bird KId boJeSI of lhr unalI RlCl' ....... 0(

JupIa-, IunaIlhea orbics \be pl.xl: ...'"~ disfMX'C
ofO.coo1 !AU. I< is .. inqtlIar body r I it:q; aboIa 170
II 100 II S10 mib. It is froo&cd by a nil! dI>scq; 0( 5lIIfur
l'lTIIlI<d from 50's ,o!cal()(:S,

Thebe
The founll siUlble moan 0( lupll:r. ThcIIC orbits \he

pbnclllt an " .....ge distance 0( o.(XX)15 AU. Il is an irn'i'
ular body lIICaSIl:Iing aboui 62 x Sf> miles across.



THE GnliLEnn
SnTELlITES

JupIcr'slOw IarF: lllOOIIS -10. Europa. U-~'''­
and CaIIilao - ......... r..,"Ot3liy ill size 10 many pial>­
tIS. Thty we roDccu'"dJ kDoooo" as the Galibl WIld·
hlrS. afkr Ibt lOSll_' GaIiko Galiln. .-110
di'locJo,"ftat m... ~ .d....",'I*" 1610.

10
Wdoome 10 MIL no. iuuawost c.;O~1Qn ll"Il:U il

muaflly .. t., 1I6 L-. tu Ih= 1Ir~~

Seen from ~. 10 JtS<nillu • bubbIin; hoi piuL lti
hoI-anokold sunaa • riot of ""'&'Y oolor: l"llow.
onIIF. mi bIad:. ard ..... HuncRdo cI '"OICanOC:>
~. ad ,,""" """""Ib-~ plumes ;11IO 5pKe.
Infnn3lly hoi n''m of I1XlIten Ia,... nul I:hn:o.agh biamy cold
frw-«l\"md pbJns. Constanl quaI;cs Wk tho moon'~

surf"",...hid! is bal/INl in soearing radiation from JlIpill:r's
mag"elOspl~.

10 is lhe IIlO:Il ,-olcanic:llly aru'"e bod)' in tho lOlar I)'~
Itm. the ,",.l,m of a lUI of ,.-ar bet""CflI ""atbr Jupiter and
Ibe "";&hbo"IIi moon Europa. This causes IT\aSloi,.. tidal
~;Ili and~ uphta".l lIS surface featunS can
~ "111tin Ito'eeks.

Fed by~ la,,, lUlu. as man)',.. JOO.uka­
noes may be cNplUI&~_ In 10's re.tIle pa,i·
I). lhnr p/umeJ an me fran.lO 10 2'iO miles inlo spin.

Small .obolOO~ nupl. lie calm. and crupi ....... a
_ u d:I)'Io. .. tu:~ 0IIeS may crup: COIIlIIIIIllUlJ
lOr lIlOnIhs. a Iirm.. no. ...."0:1 ..1Ih .1!IibIc pbDes
e:tnII MIl md llIbor ddns Iiimibr 10~mlpJOlIL buI
~ we abo toalSed ""SIoaIIb- ".. ..... _ 51'"' 0Ul
...~ pbD::oi ofb:Jt5lllfur djcnj<le

10 STftTiSTICS
DiSIOIOafir- hpiln: ?62 000 lrIiks (O.OO2lI AU).
1Y It•. 2.263 IDiks.
Mtu$: MIS Elrdls.
DnwrJ: 3-S~.
Gnn'ir,:r. 0.1&3 G.
~~. 1.6 IIIpL
Tol)rf,.: 1.12 .....
Rofuti<MaI1'Pnott 1.7fR 1b)'S.
QmiJ,Ji Pmod: 1.769 dIys.
~Mi2rtr:~

To ; '_f. ·m· F.•
............:Tnaoalfur.
~)(JO(~).

......"... ... Small ..... 9"1'1.
e-IUI RiIriIu: CR. 0.
• This cal i"... chnuDcaIly an:uld.~'~

k's ,-olcanoes .., Jeso SIeq> than lho6c round ""
EmIl. wid> gentler hilly sIopcs nlher lh3n lNrp c~ffs, but
the~ ."Olt:>nots can form '~ calderas hundn:ds of
miles 1CroI$. Streaming 001 from these aeti.c N'giom an=
rh'm ofla,'a \hal streICh up to 200 miles long. As ....ith the
.Wanie cropUoos. the 10"3 may COIISi$l Qf ral. f~.""",.
lIIi sulfur QI <lQo.>,'(1" dar\; molten silkale rock. and ilS ll:m­

f'CT3l= can =ch 2.lXXl" F.
The wrf~ of k> is IIQt all .uIcaooc$. The <bninanI

fnrums.", au, Ioo,r,••.,...... froM<Q\'m:d."<llcanic plains.
..'Ilm: dlc 3'-cnp: knljK'al= is ·m~ F,lhc ground new·
~ dlc cakln'as is sprlkd )"dloo,r,,~.~ and bbd
from dlc."QIcanic ddlns. and~ ..1IIl ..IlIk sutnrdiol.­
ido fro!t. "'"hilt 10 is pcppmd b) lIS <lIal\' of mcICOnkS.

awn; 1ft~ filb! by.~ ddlns. SO 10 his a
")....,~ Slrlaoe.. ...1Ibou; dlc~ of 1arF ......
CJ-.s No CIJ'\"Cf Il105l ....t).~ b<ldic,..

10 PlIISmft TORUS
SuIfw dioI.ide ,IQ\c:aoKld Qn 10 bIasl a" I" _

of AIIfwand~"p incts '* spIC¢. A ..of pallClcs '"'"
."'. up from lonny-..4_Jupolcl'·SQOfO'tI~·
'" Iidd. lhc pauelc:s '"'" iDaizcd and "-'CIIIIlOd -.
pboma. rCJlUlDl& 3 dou;twu-shapcd fldd ...... 10', <IfbiI
...-...dJup.... ~'tI.lhc10 PbsmI TQNS.

The Ir>"d of cmrp pMdr 00__ 11\ dlc pIasmI
1CJNS is lIlIeIl!C C'C11 b) JQ..... scandords. (In gamt ..,....
add :I(l'I; k11l1c lISlIaIJupICf radiabool bcb~ 31 Ibal
di~ ..ilhin 1lIc PbsmI Trnrs.)

The 10 P\ai.ma TQn15 aI!O r=l1IS In .. ulJftndy """'*
clcclrical nrrcnl fk>',t,. bcI\t.'oen lllJ'lkl" and kl.. sueam of

charJ'C'lI pIlIUcb ... hoIt po'II"Cf 1c,"C1s ha."C bcCl,:",~~
at 21rr3....ans. nus ""flu:< lIlbc~ is panialt)" responsible:





ConfliCT on 10
WI." ~-.-s traed cono'Ol of U"B ;.

S-(p. 17), Ibr rush<d ll>ll;ft of Ibr optt...... 1lld dis­
_..,,,..,as .. policy ~UlII~'" BdI_ <Ut:r S)"S­
Iml I oM ea...... Il:aDI ddaycd Ibr <tilt-' of.-..ril}
~ 110 10. Inilead. ~..-w:s ~ Irm<mjnrc!
lhost AI" ••1tOOes ill bid traed 110 10.~ c:caroI
offWllllYhalflhe iDfOlOCij:$IlIoB-..Thesr~"~
mfOlilOl~" "''(ft 0fdemI 10 IlIIIlUIIIy ItpilIlan I!IllIc
• bD WClUid _ """"""_ ..1lIl !leW -4 • !ioto'e\­
.... lIlfomorpll~ from~ Iud ab:o lr3nS­
lrutled cop;es of Ihemseh-c5 10 10 _ and lhey ,_-al 10
raist Nanodynamics' actions. In No>'elllbttof :!JJf/9.lhc 10
ClnIlict bepn.

TIle oW() sides are A~Qr1 (~I infomorphs. see
p. 100). and tl1osoe "'JlI'Op3mmCd lO loyally ser--e!he new
i"Ianod)'namits ~me. Each side has lOO-I~c)'bmhells

dopIo)"Cd iD a ooupIe of molJik~ and hidden~
many ollhcm~ bmcaIh tbc swflDC in old b.,.,.
IUbc$. Awn originally had a~ ""'--. in lMl'Ibm
.... bI5cs. but !he~ '-c II:ICCSIy ...... ramQR;Ol;!

by EDl fo!as'''''_ tw.! frome.tJjqg
The CUIIbct bas Iawd ""'0 lIKIUIhs.00.,";.' !be bas bc>m!he
bet 01 , 011 10. Tlle 00IIy
..~ "''(ft 1"'7= 1 "" 10 SaD<.
~.) b- dd"ftll<>"f: pwp:lSeS. IIIlI
'"'U1: dKahIe<l ......., tht ininaI W\l'­

aX for coacrol B) !he wne EDl ....
abk 10~ .. Ir'MOd~m 110

n:cae 10 S- _ aid !he~~ Ibr

n'bt-ls had dispened acro5S 10. ren'IO>;"lI equip-­
mmI f""" the _..>ous mobik basts Of digging ill.

(kcuprillj !he high grourw.l or 1Q Swion gi\'es the
1o)1lIiSlS an advamagc. Ho".-e\"eI", radio static from \be 10
I'lMma TOfUS. debris from lhe ,'OIcaooes.. and 00Isp0ls
from 10.\.,. and .....,rs ("'hich make j. hard to lISe infraRd
to~ lariflS Of fmd hral~ by lIn<bground
baKs) lun,"lhe lJIiliry of~ reoonnaissanc:c and
txw",t_o;Il1ienl. Tlle o:)'bmhelb OIl bod! SIdes 1M minilll
Il:JW ~ lI1'IprO'iscd ..~ in many cases. !he p ;.
10 Kl« III C>'Itlll) e,.ilmhdJ and pb)'SiaDy 'qA"",_" it.

ED! ==d}' bds spcaaJmd C)'tImhdls for lip.
.. OIl 10. but .. It- • i • blIb'Y ...1Io.lu< tIClic:: lhe
clcpIo)...-uln.., InqlL bUe__of~beiDp

1C""Cll .. -""'pis) ill sud! il. JqRICC-
d=Ied. _ II'ljorilyof_~+s ." -= I..Ah
..1Iode """_,",_" ~.opil;'iI~ 1lCl1O
bwm ....... s As a rauh. IIIIliI ,cp""a..oc:d (and
.... oflhi:m hr......, bml) dIty shoWd be n _e of
0«.....,,, Ktion ..ben C<lIIl'ronl<d ~ ""' human......

A pbloor>-strcngI rom: I'lI:I JUM arri,"td .. 10 SI3tion.
II oomilU of par.ilIuman ofrlCft'S and biooroid IroOpS.

all ..idl bil"'wioal modifacioas and DaI>OlWp
cbiptd 10 P'J"U 00..... p .......lioa. E,U1 so.1hty""".IlIrC 10 Iand ..... lhdr~ and _ hr:nily.

auued IandYridcr~ (p. 147) lOr .tIOn-<3llF
aallpOil MId-""'" for .......... and usuaIIyfil:mOllly
aI\tt lbc laidsaidus hr.'!: radlrd lbc uhoopWlld bmes
-lbc radi..... is ja:R 100 Dmst foI' olVai................ c.
_..&ce. EDIlaaia -= 10_i1JO"1Il:)tIcnbdls 10 fll.
lbc Ioo::IDoa of rebel foRa. dIM land 1-3~ ofwei­
...-I bMt.....ris«I w-.ry 10 dc:wo)' Of~ lbc......

Thm·sjusu.., 1lisdI- ........ oflhe rebel WOi....p..S
ore p:.sts rm...- tIwl AIs .. , and lhest..,.,', p-ogrammed
..i1tIllly compunaions ai:Ioulkillini hwnanl.

Jo Station
lo's spao:cpon is aclually • .j(X)'-<!iarn<1t1' moonkt

(one ofdIIIIy 5ITIlII1 rocky bodin orbilinJ Jupi.cr) tIw -.
maMu'"t'l'cd infO 10 0IbiI. lIS !hick hull and deep lIOim

shdlm 1'fO'idl: exira shiddin& from Jupitn·s radimon-Io
Saoon "'as fOIcibly occupied ill lIIc Dtccmbct 2099 by
EO! so:unt)'.,..s and ~lIImics~ Thm
is II5Ua1l) _ EO!Of~"""" ,'l:$Jd docUd inside.
1bl: cwm. """*"' is 20 __ -.l biaoio:h and
dftIl: doUlllo)" C)1IcnbcIIs

10 SlIOOII laS as • 94'PlY -.l •• 0:1 oenIer fOl
......... _ c. 10.. &$ .."eIl &$'~ __ b'_
'.... "'F<~ _ Io-JupIo:r A b ...

EUROPR
Umptl'S -fDa is D /MQk icy 1Dttdsc't¥>t', trJnnblilr,

D\WI frrrJ1l CICftlII. /'", Dlrrotiy.-.a ,..., Irrr>'l:kdjh.,
Iwndml miJliOIo miles W fiel "" ime"ieIo: N"", rIll OIl 1M
/4sI kr 0{Illy jew.-y. bDouocing at 4() IIlph .....ross~n
Ir",,;n in "fo«r-~ /mrdsrridr, Jor "" <>pp<>int_nt
""h ON 0{1M IIlOSI 'lO/orious dtDmcrr~ in 1M solD, sys·-11''''" I bqatllIlJ jof.nvy. D ,ibboMs JIqIiu, jiJkd 1M
M): D J-/Jy &su, ru dtDl slNu '*"''11~ dtDl
..'OIJJfry _ iII.-irw1a .." ... /~J~ 1\.,
MtmJ IItat _ br/Wl." diu roditJIoDn I/ttr)' AlaI" btno ..-Ital
lid-sIDNII life .... UIVpG. N_ iu wrribW beawy IJn
h o1IA.~Jdo_fM...,."

LIjr .-J dtGdL 1JIDI's ..... *s /I dJ ..... 17w
lMwm.idtr ~ If'D'," tItr mwr ..liIiL IINl""""""
....... /a._ SIpcf"-·~..-ll!dcfD~
CtfI/i,. iu~ dtDrtr<f ...,puwd. 1JIII dN4~ is dw
fIIfIy ,UiIW c..-.hy cf D r«'ffI/ Ittmk bmoWII mdiml
fl'U"'VIIt1Iflsl fi~ (In's _ Illy ...._iIl'- ..ww
..., .... ill rMtr /Iod:yInd)"" dw "''I'd wctlriryPc-a cf
A":",,,. ~rl:Drp.

Or 1/10),,", u'J"" S>Idt D dmtJ IlWJ:. / In IN spoa­
(f'D/I's IIwr ""'", IwII jl'Sl poppt'(IlIp <IIId II<"'-.rkd 10



EUROPR STRTlSTICS
~pv.~ 411.900 miles (O.ooa~ AU).
~l.mmilcs._.........
fktuiI1: 3pe.3.
(inn,,", 0.13 G.
ex., \Hooil). 1.1 mps..
To 0rlIiI: QJ'7111p5.
It< ·11 fb'I()t/: 3.55 days.
QrlNoII'motI: .us days.
StuftIu w.rr. b c. maa=. ()::c,. <Xr<'a') !(l()'I,

"...- .-cIer icc.
To+,--..: .2(i(rf.
~~:TnccsoiO1neo: dJeai'd}_
?oj; , , ., SO) (............).

s,.."",a. Nolle; Sf • • orb ... eadI bIlK.
e..ulOl~: CR 0.

CO''tr ...... DNJ -.us I<IIn; r", .... ~r DIone.
ArmomJ spi&m Q~ poppUlg ow of looks III 1M ia /lIId
poitIliIlK £mags Ill ...... Machines ""II glUlS: illllW/ bf 1M
&1OpI1~ Fora.

_ Corptmi<tLf J~.. "'" i" Europa

Europa is the w.lh JllO(Xl of Jupiter, an icy blu;~

gIobe:. i~ surl':lCe~ ",-jill odin: and IO'hile lines.
IIlI orbil is ''UY empticaL duo lO the influtna: of Jupikr
and nt'ighOOrinl moons k> and Gan)medo: Europo rmU$
(IIlIO orbol around Jupiltr f<ll" e""Cf)""''-o 10 ptrforml. "'-hilt
(or e>ery 110"0 orbit!: 01 Europa. GaI1)'llIlde m>tcs one.

h haJ I _ ..ygm~ IiaIe I'IlOl't' than
>'XIUI\,. Thi$ is IIIalruined hlI dlagtd pIi IJCIls \hlIl $II'W:
the il;y...,n,c.e and rdtaoe ..-. ,~."""".padO

~ and W,)"JftL The ~-Q-ogm~ dO~

.ilUt Ibe 01)"1£" mnains.
europ.·s Mfaoe IS~ ..iIb itt. broUn ... by

.. ndFS and rmI-.ea1Dral fissons. ..... mmylDUes
Jorc. bill nrd) than 100 f«l; ckcp. thon: ., k-.
brp gWn. aDd only IInr: biz~ siIes. 011 .......
c:aI_ 5CIIe..~'• ..ma, is fairly)'Olllll. "'*UrlI­

Iy ...-faced • ia: cn.:b. lM\II'S. and
_ due: 10 II8n'III tides.

The: q CI'UiI 01 Europa is .....
l~ IIIiIc$ IIld: (bul • -Y/1' f. 1Ile
sup:r<Old ia: is as bord as rock).
Bmt.atb \be ice ;s a salty co:e.an
bc:N.'CeII ~ and 60 milo::s ckcp. IIId
!hen a rocky mara ond mNIlic inntr

=
Eutopa l'W huge areas of MchaOOc

IcmUn." "These are areas ,,-here
MdiapiBM

_ <;olumns of ",Is,i'dy

..-arm. buopnt ice hoaIc<I by local U<W~ ­
ha,l' sboly plovocd """,,,,,,,,, tIV'lluab the )III'roIIrId-

ins ice 10 tnak lip the lOp bn1llt-o;o: CJV:It. WIl­
IelUli the surl':la: ft ~"eI" InIO smaIlrr

bIocU. "'t.d\ .Ul: Ihm 'C~OA" ill a
~ ........

Moslllllhe .-.:Jrid..o.:eaD I:'j~ a
reo-' ~.,...,~ bIa ifs ktp:

Iiquad by DdaI~ E.opa·s <IfbiI
amuad Jupnc:r m-.~ lhM fk1111c:

.....·s core..~ iI '"'"JnlI.. .'hdI!K'aws dx
lXaIl fi<aq and IhD opcm b)d1tctm"oal ,"Uti
• Sl:\"er:aI dozca h ....... 1IIc: _ bed. AI !he
lIl(IlIIbs III~ "bAct~ __ Ihe~.

............ reICh 7»' f. Suo"•• he lhml is a
• ...... zone of 21»)00" F. ...:I • "'..". ~""",...
oasis lORe ..~ IbI: ..-.r pw;luaIIy cook df.

LifE on EUROPR
fmopa is !he only plal:e ..ileR: NIb'''', b'inll

e.<~ <JrPIIISlI'l' hi'" been di""'-ned.
MO!!l life on Europa ~IUSlm around the: h)~
'mlS on dle <a3lI floor. ~"bIack StnCli;cr" '"(1lIS "'"

supertlealed gn-s= sunouncled by rocks~ by
luwaophic therrnopltiJc~ adaped 10 ,~lKll "'Iller
l('mp=lUfCS. These life fOlJfl$, fbrop)'n:JIobw twropi.
II:"", oomo simil:lrilin 10 !he leI'leSIrial ,-.nt·form bacttria
P)'roIobf,s fiunarii.

Sumlundinillhe ac1l,g] , ...~ in !he lCrnpcnIC -oasis
:wne-~ lhe 0Il~ 1baI eanllOl ~-j'e lht~
Itmptl1lll,ltQ. A<oonj lhmlare _ -.!,'aIlCC:d life fonns
di5ro'o"ft'Cd ... far: tiny >nimals tnov.'l1 ." ElJI'OlWI
,~-..orms.

£aopIIa ....~ hi•.., been pleaKd 10 discooo-·
cr __~ .'beD IMJI 'WI differml ,_ area.:'Im

Europort life IOnm Ii,,, III ,los<: po.Wmy IOIhe '-enIS.~

~...m,..,Ihe~"""'-deKn"'_....ound$dIrir
habila. Hooo"t"..... a few speaes 1ft "'* ..~ and
are fOUlldin '''''''_iIaOIoI EurupL P\alc .'C''''ha>''
oblo:r»cd 11.-; _ IIllbo '-call produa:: .............. ,.....
lIItft poto'Cful~ 10 any Ip:ftI fn:m ont ,..,. 10

~.This" I All ""') be~ for!he ...-.de
~ ulCleI'WtI~
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THE WnR UnOER THE ICE

EURopnn SmlEmEnT
Tht ftr)l morw:d bo!il: ....~ 011 EunlpI

m 2l'I::!7 b)'lhr InIrmMxlnaI GaliIe3n E')""'j.".. Is...
c..m-. p. j(l), aid \.n:e Ihm 1hM has bet'n !:pO­

radic hunwI'" ''I.... Ai~ SOO boo ~ as
(" mu ofhurnam..~ and bIoroodI.llh'C' ..
E.cpa. .. lib half • .-y ......... iaf<mulpbi..-.I
,.......... Iooo-sapcd. or IIClD-Apim: C)"bonllrlIl..

1lw: MllfX'l' _ di, dttp inoo lhr a 10
~ .-.. lhr ,.~M- OIl IioIII ~'$
""'I -"JI'l=. SiDcc lhr ...... roo.. oi~
U9b....... bas 110m lhr occ:ans...~ ...'eft'

Ioc-' ill~ or~ II:fr2UI ..t.m. lhr f;J>$

...... Ibia. II> n:dloce lhr __ ateffon II!'O"SX} II>

readldlo tubsurfacc occaa. Eacb btic has. CCIIIl* of
..dl shalb Ic:adinI <loa..... k CUllIIl8Ib'ou1b moles of
rod.Nrd~ itt is difrJCUll. lhr~
>hahi "'...., =acd 1» speciali=I "'cryllhll- C)bor·
d>cllJ (p. TS 122) .'hd1 mdl<d Ibwgh lhr itt lOIOlli
I3diochmnaI~~ "-e bcm mnl'or=l
apin>l tidal 5ftMeS.. Smaller It'''po,ary Wfts an.......
CRnBE

The Iar£CSl ...n~mem on Europa is CRABE.
,"'hich SWIds for Cenm: de: R«hrn:he A>uoBi·
oJosiqlX d"Europa. II "'as ronstr\IClC<l by lhr
Europan UnkJn.1cd InlCmational Gahan Expedition
in 20:57. and i~!he scrnor bale on lhr ITlOOIl. The: baste
hti bcm ~lltDtI).inbDlrd. but in 2lJ'}2 .........."". a
IfIIior aplRlOon lhorIls IOmIC""Cd fundiDa; from !he lnIcr­
lIIOOnaI f.obdoc' Fouiodacioo. (p. TS98).

The: ~·s pt;Wl)CI6t is pon Icic:n<;e. stud>.. lhr
Eumt-Iil'e fum. and 11£ IDOOII·S~. Tho ...."nry
of !he 's jOCO .....d .., from E..upcan ....'-~

A'_~"'IaaIy"'~""""iot"Y_1O
lhep col ........ MIIlUIIA..-aI Drefeme SPY. ioo Eu:.....
0It.; aIlwd. $ e I vessel has n:a.ned 10 Cats.,~.
doe MAD \'ftIdt ...., Pow on coiP.prl ""..... and 111 III)'

caSoC ...., Idu<uoM 10 rut< l'urther daa>c< br' din:aty tllpII"I
!he .,.-u.led usv. o.e~ ror !heir .ei1IainI "' dIIII !he
Fmidi~ar~ has~ an SDV 10 E.opL
II<!; a...,..l:d ..- IS 10 carry all E.U, IICJOWli"IlQIIl 10
~-e !he siluaDon ~$Iy. ..hiIe >I the 50me ume
bloebdina: fIlnher .".. sIiIpmms. The SDV i$ c:urmwJy a
few ..ul; a....y. bul A,__ has doxidtd 10 a..oo fIlnher
JII"'"OCalIOO. rcan.. that ;f !hey auerrlJled 10 desuoy lhe
EDF"s base. the SDV mlglil retaliate againsl Genc:sis Slalion.

THE EUROpn PROJECT
A'..... '- eumsi'dr lIlOdifoed~ 0IpMSffiS 10

_ " .-yoftife forms up 10 dle lUl' oflUly fuh lbM 0;,.,

....,'-e ill Europa's ee:e. The!e intIIdI: "'pharm-...b­
ald~ lboI ptXD:e ....... 'W, "l for ..~

.. " 10 ....,."''C.
A,... IS also t'j ." doe "'.... .. of fiu..s........

..... Europm boarria by.-idiac uolili M' _ Iha... c

... WliIa~ ......... is 10 •• !be _'s boo-
__ 1Ilus suwon • brp: . '. P .. oIMic .. of
Iqbc:r...."d "*' . 'os C1:Inmdy. _ of A.....·s !IiPor­
k\rl rom. .., conflllOd III tak.ia -.I .....bat obclJfisll
r..... ,..lcLkd omcs; Elnpa's CIllOloo~)'lll_.
_ Idca5c oflifc forms..

An~_ dIo: Eu:0Jt*I' dlcmsd'Q.~ _cur­
mllly ab;u 20hlClbtm, ti'ing in ",",'aI '-nil .-et. and ....­
vi';na off IoaI aquac:gln=. 1'M)"", nl~ ;n dw
~ of sea Boor ha/:IIUlJ and p:udkl aial .. ...mg
IOOb: JII""idtd "" dw Green Duncanlle... as .."ell as sur.-e,lllg
!he ocher subsurface oases.. The SClI Boor habiuu are SllppOfl­
ell "" O>l)'~ki,,&pbnls. ..1ridI inm:_ OJl)'P \e1.-eb
in the "";1/(1' aroond the '-mIS. All cunmt Europans are
~ indoctrin:lIed from binh 10 belie'-e in lhe Green Du,...
can;le program. bu1 A,-aw ;~ also dc'dopinS parWlumans
~ofSoC,uaI~.

ond the llllerNlional~ f<Jundaooa. allhough
lh= ,..., man,- from ocher COUIlIries as ..-ell. The ..'eri: "'
brgel) WJIlXIf'Cd b> uni"(f'IiIy and ....01..''''>1 pnIS.
bul dIo:1r i$ aho some ........... fuDdina. mainI)' from
bio&edI ..........,w:s ...iIO ,..., UIIeMIeId 111 applie:loons of
alim~ biod..,,~· 10~ and """'P"OU<S........

u........ the ........ __ IlIIid. Tlie MAD opIl:e­

enI\ D-e~a-.. bIOiOidt 10 boo6l:!he soria% pm.
-. aid plaII 10 Impol'l llICft sp«UI equ..... for
UlIderoto'a:f opel ....... Reandy•• EDF lIIIiefIIIlllO~:a

~ JIl:a<t feI. i:IlmuP ....... pi $ bI:ad...m
....,.....of:a~of~ biIOIuid5 ...-.~ ""
Roy:aI Navy opel....os (p. TS1). Tlie a-n,"al of die CIoI:J<,.

~ Boy Iasl: monrh Jll"'idtd die EDF ..."r\h addilioo:al mili­
I:afy~ and ...1iiIe!hey"'" _ WtlnI euou&h 10 mouaI

• dim:I aaact on GmeSIS Slalion. lhey ha,-c bee:a 1lSin8 tbr:ir
cybenhells and s....arms 10 ulr:tmin:IiIC !he In,..wo8 A'-:alar-- )



70 humans and 40 sap;em ,nfOOliOi plls. I1IOSI of Ihcm
bdogI~ ,,"Oft III CRABE, headed by llOIed E.U. uobi·
oIoslSl Dr. M. Marron. Al prtSCn~ tl>e bas<: is sorr..",hat
~ as e>"n)<lIIe is~ l>'"ft" Ibe on£Oin&
ronnia bet"'"«l\A\'ataJ and \he EOf. and~ "",,soo...1
hI.,~ bo:l:n n"KUOll:d IIomcc Of to odItf sulions by nmws
I*""lRJ. ~·s <UTaIlIy a III01MOiium on III3IIIICd a&
Illa"Ille "lX'....lIi _Ill( _lloordue 10 1Ilt list <:A inad­,_1IIlad b)~~ llIld~_)..
.-I CRABE .. mamIy~ Ii••vbo! pmbr:s.

MOI'I rlibe CRABE jXi. I _ lIlIrrificd by !he
coMlia. Ind an ... ahaod u ...,. ..,. bIppcL IW 01
die: .. ... _1D(l(\c:l_ Prt:la>.......... IIld lilt~

....!de .. flflDl)' "I'fl',lYd 10 A'_'s EBrq-.~
• 'Ill' .....1 .... .~1do_" clhoEmupaDefcme

Fom::. f.,...., ...,.,aI..ion "in~ mol:t-~ ""De.

~""•• feo>. pcncnncI ...~- EDF ""'PI'O ''''''
.,hl"l' beerI an-ml)"lISIRI CRABE~ 10 pro>iok
1he EDF ...-ilh _Ui~ and 5IWgcled ..opplits

CRABE is IocMed in tho 11).1IIl1e-...idt 1'\0.)11~
craaer......')·11. aboul 16 miles acrou.. is unusual amon,
CDlm ,n the solar system. b«au~ its tloor is at aboul Ihe
wne dCYlIi<)n as lIw: SU/1OllildiR,lCrrain, lIS centr.ll peak.
$WIdi"i """"",i~ly 2.000 fe<:t aOO'" Iho 1Joor. ;s """""
hi&flet!han 115 rim. !he ~h of Ila\inl been pu:Ihed up by
"...., a from tht Cltt*'l~.

Toda)'. port of 1he a-. b20 bcen arrlull)' """'llhtd
QUIto faciliule spac:ec,afi I:andi. VISiIOrS ... mel by ..
......14 pwro:I \'tbde anlllJbon 10 Ibe-'e..".a. •
iN&trillo: cle>ax IIaIIftrKtS -. 1Ilt ice. Tbis <:IptRf

i-.>a ..d ;, oinlCd suta"a pnlIJI: IICL Rdabni
_ from lhe,.. ...Je'o"alllIUlWlrisnI dwalx>s~

Ilk 01 bousiIrc gp 10 120 peopk. .....1dl~
......IQ -.1:0.~ mcdir;aI my.

T1lI: IqesI dWIba • CRABE hcJuo;es Ibo ..-ell >Iatl,
pa........, 10 lilt oo:ans • fc;t.. mib below. 10>0 .."dis
.." boa! q lMlugII ice. ThI:rr III ............rlI !OIDl'

iU re.t .... nll ) lIhafi rwofccl ..lde.. lbo rrain
WfI rolUins ...fmp~ dc\.... I!l3I em­
ncct$ ...·iIb~lJ:,.,is 8a'Ie.•~Wrm­
bcll-Wpcd .lea lab mached 10 the underside of thc ict

shelf. II has its OVon unde",..aaerdock. equiJlll<:d ",iltl C)-ber.
shell mini·itLbs and hi"e5 oh",immer ntimlbols.

CRABE is lo<:Oled aI 1:ttJlude 26' south. longitude
nl·",-est.

GEnESIS STRTlOn
Tbal ill <ftea DaDcwuIe ooIoay optlad by A,...

K!u:lIatorp. It is Ioc:aIed l/I IIIe Thm ~bcuA rep;lll. III

iRIl of ...........d -m- 1<mIllI~ Ib>l .... knned ...'hen
p.mes of .._ ....... mdled pM .......~ ~!be ice..

1be 4'P<&D::s II>~ Suoo- _ pl.......-.! b)
small buatas. Ialer MmS lOr defeme..
~ ...-.1 "TlIm IS pad Md _-en! _
....MUS, • ..... b)~-a ..ilIIlpbme·
1ef.1ib: Mrb:ts. Tho upper __ of IIIe__ IIlOSdy

_ohIhiI<d. .me II> !be .-... of~ iliad. Mulliple
shafts hn-e heal b<nd ""'u, _ of Ibem ODI)' • (n.'

)'Jf'ds ..-.de. l'tw= ar-e several~ ca,"eITIS. but !be bulk
of the W>lion is l10I Iocaed on thc upper 1e,-eL but undor·._.

Genesis SLnion has. small fllSlon reaclor and many
i1lOlpllic oornponenlS. but much of the Slallon is a Ii,'m,
cqani>m IOfO"ll usina: A,·atarbio-~. based
on the desi", of Biole<;h Euphr3lei lwI:i Ciry and thc
YJPtiiI (po 10). II cxlellds moo dovon IIlrough miles of
ia: 'llIO thc ocnn below. ErnefaJna: fI'Ilm !he lxlaom of !be
ice.. !he 5UIion~ inlo • hup: derdifurm biocoD­
>a'IICl. • ''as! black ax,liOIli: poro". IJll5Ide doooll fI'Ilm
thc Itt floor. ~lulupk bi.dlcs~ K'IIJ§li~of

)-..k endifll in """P'i ......... docb. ,..,ideM'"
,I t. 's.. Md ocience IIIod"," Heal piped fI'Ilm !be ra<;.

lOr ..-.-!be ... ,••••,,; • oceaa. a ..... Ill ..... II>ft

black Sl'llIOttt ,mas. l'OaIi'"e bIama II&J already ber- II>
e>Xf\I$l die~ but Ellrol- Iik IS ... all IbIt. h'l:S

<IlIISIde ••.
Gmesos abo conuoll J<'>'al Il/Ident..... _ III

cr.~ near die black .smoker _ Ea:h of Iheoe is !he

home of. wnalI blIld of Eumpan pIrDl...... (Po 112).
Genesis Station is IocaIed .. b1ilude ~.6· $OlIth.
Iongilude 171.2' "'"eSt



mnnnnnnn STnnOn
A/Wr " day ~.....uur., III " cdd aIL 1M €MIrJpD
~ F,."., Ilw jiIIisJtftI,oUr.,",,,r.,.~ ,,'_
r.., b«1t~ It) __ WiI.Itl:dtr.

,"',D/trI~ JwrPI. ........ lJIttI ......... ..~ iris
""" ....... """" .. " ,..,ruiL Jk .. dInM:J III bIw ."..
dc*I~.." bq"ftqll .... ... II ......... cfold
Man. bdd ...... ;. _ SIi/J '"'" Ht'J J( ,.., I
...,.,. if iris ..,.5c:k ..... 1IturI bIw I)"ft lid; ,

....,...d .. .. btr ...... Hh ......... ,,}tMt Gr.--To...""w./~.... -bItI..WDfII4_

.1k·1.12dt_ ..~_ ... w","­
1iota-ww ,...., ak>. ~'"_»br .. dw~
T,."..., ~'rtbooo~ rN.wet _ ofu...,
Mt _

T...... II r 4="". INP-rS«r1IId·iII..a,.ucJ
II/~"«-'do, ri$o<f '".. ..,~ Ht pIt-taI
lkfiu-~ of 1M Man spoa..tnWOf: N_ M
~dw EDF. SwI&trtiy / ..... got"')".-,: ifl .... "lllk
...., o/lwrt alii".

_ C'¥nUnu Jo-.<. liar ill Eu,."..

This faci~ly ,,-as a foomer ESA hale. IIIl:f aban-
doned _ 10~ C\U. II ""as rdlllb<shed -.l

UIUa O'"(I"~' a pi''''' ......... 'C)~ fuunda.
lion. lbo XmoiopcaI f.coIocy R~ Group.
XERG has __ been re-ukd iii I f10nI for IbI:

Europa Oef«lSe Foree. al1Idical pmoeo"lDOl'lUl~
The EDF has d''tUi«I >rmo:d alii. sumo bM:lroM:I
~ -.I lin.. brpma p .....natmOd • ..-x..
.. !he Cimests forms.

)1_.sr.- """.~__~ ~ lbc 19-Glik
.do '" aa:r near Europa'~ niIiIIr& ......
~ The __ JrCUaI111le a-. is .-oDed ""
armed ct)"dlols (p. 1'5122). Olf 10 __ of !he

aa:r is dw: 1JrIll"ml1lulkof.., c1....."'" USV 0...-
f1'l'DkL Bar tIidI .... '*I) ,la, : 1 ..1liIc deli....•
.. "W -.I..ppmm ill 2099. The~ is SliIl
pny~ ald hM bern Wen O'oW by £OF
Ii~ ..,;I bamr:d no .. impv\lKd~drl~...--

The UfIX7 pan ollhc -.on ..", parually col­
~ by ..A,__ bncOc:.tiU JIrikc. -.d _'CnI ofche

uppor dIambefs I\:a,'c CI'-N in. Hooo"''a". 1M main SllIOOIl
"",nplu "1lS bmitd \IIIdcr 3O)'JfIlJ of itt. and mnaill$

inIact.~ lUfIntls ....m: bored 10

!he swfacc by rnicmboI s,,-arms
and cryoboIs. restOrillJ!: surface
~

The ;n~ of ManaMaII
Sution il similar in design 10
CRA8E. btIl Iackil1i many of
it< .......,il~ M...y c••..-ems

........, du&. but rTI05l: .."'" JcfI
unfumishtd. MlJCll IlllpOfWlI
<qWpmcaI .........."CI" ;.waDed
Th=',onI) one~ tJdo.
C J:ab. and Ihe '-err Iqb speed
dc\-.or do'f,... II> Ihe i(:I dod; is

~l"""""~-~­
.. land II> IDUCb Ihe IC.....a:d
ntt ...... and you'D dmo" t.d:
..~ Owobc... _ pICUcI

full 01~. C)-tcnhdh..

bds oI..'elIIpOlL dcx...........
.... JUI, ~ ul lbennaI
beam. -.I CIIaJY cdh. k".....
adikcplDotd milicr) base - dlc
EDF ........... Jl,m, _ dto­
Iupn f.,.r. 50ktim scconcL
Hoa'C'-cr,lhcn:",. Icc of"""'IY
and dcdicaIon Jl,m,.

.\.brw1n3u Slaboa t< 1ocoI."
cd II bmude 2" nontLloogilUde
2-lO" "'t>I.

Xc: abo C,,1'Op(J DtfmM
FOIl", P. lOt.



CnLLlSTO

CalIi>lo""IS dw: fmt moon of JupilcrlDb:
'isilr:d by humans. as pan of !hi: lnlcrnait:JnaI
Galjlan Expcd;tioI'I (2056-20S8).A~

EXPLORHTlon Hno
SETTLEmEnT

Tho scoond~ of l"Jliler'S moons. icy c.msto is
\he rtlOSI I'le.>il) cr3lCml body in lilt solar s~·SletlI. lIS
dart.. ruutd~ is 6omIn3Iftl by inlmockul&
lDIeIS and j3ucd hilks, lho ~lt '" billions of ~ars of
lllNOI' ., cornel~ MC6l of 1he ground is ro'l"CfC!d
"ilb bbd dI$ a k'to"~ 1hd. ilia bnpr ia Iieo
c'lQN on pe:ob and ill -"'""" cnICf bIsms.

CaIIi:Iao ~ JCdo&iuDy dead. "'nil aImoslllO ll:U'lIY
011 ilJ ~1oX. In faa. dIM sowfax bas tt-.::d furIl.ta.
~~ (lIIIlk from lDf;R~!) for lbo laM
lOur hiIIiaI)an. The 1IlOOII'"_0UII:f CNitat ....... ic%
ton'II: 100 miIcs IhidL ThIs tiel iIIbc:ro'c I deep ~''''JIIQ'

ote. dlM OM"tn I!lt~ moon. Bme3lIIlbt ooean..,
1.000 miIcs oi mi1cd rod and icc...1lt\ a I'C:d) <:(R. lht_.

0.'0' lht eons. many I;QnIC\> and ochtr brge bolIiQ;
dh-cmd by J"Piter". VoI,-ily IY'e >tnICk CalIi>olO. RSUllinll

in "",,crallaIEC ;1I'If*'I btiins. The brgc:!.I is Val­
IWI.1. a targel->!Iap:d ~:ar consisting of an
;l1li'" ~gjon of briiht ice ....... 360 miles in
diameIC1" s.urtOWldod by closcl)·spaced ron-
cttIlric scarps thai can be found "p 10 2.<00
miles from lilt_. The briJhl oentr.lI pbim
"'-en:~ "-hm cloaner ice from Callislo's
..-.or filled lilt basm :U'tcr till: impad AflOl!>.
cr ~....,'-" isA'Pfd, a~ .......
Iar II> \'3IIaIb. tu; abouIllalf dle su:e.

CalIisIo 15 fa' ftlOUIII frnm J..poer ..
ncti..... IS Rpf~ <;Iimim<hcd (0.01
~);. arl)~ IIIIIkr a frw feel ol icc ....
met .. dfe<:ti'd) p' ....1td.

The Callisto Dup TIme Projul
The IIIcieIII ...face <JiCaIIisIo ""JI!I cIIiclom • a w..

~., by _ Deep Tillie Red-;'· • <kt n­
_ Wii4Ud ..;m Ihe pmeo_ <Ji """-~
hi'"'''' Iht '"i"="- 1ft 2'OS7 die bondMio- 1ft> OJ t ..

Iht ICE 10 pbce • lioK apooII: ..CafIiMo t.)~ il6O"
unlb dle IJIOOa"S i<x. The t:IIp5UIe~ I fc:w ....
SllIId~ ofQlIbanI " ....... ,......dtd .....no.-
funnab inri'll! I iridium pbIcs.

~~==-==--~

GnnvmEDE
GM)-mode is lho~ _ ill Ihe 5OW" S}__

boger'" cilhtr~~.or ""-The IIlOOII his a aIISl

<Ji dirly ia and <or ' .,... 60 IIlib dtd. >UflOI""'"
• dcep~ 01 sail _lIII:r. <:iau)m<de ba> a rod)..fDOlaI.­
Iio: -... "'hodl p:ueUIU a~ rdi Ganr.....x il.
cfI'"""",...Jy~ Iu like: Ewopo hal ..~..",,~io;e­
able O-<),F" ......p...... podutcd Ii O-<YF" aIOml an:
spliI oft" from surflCt' JC\' ~' dlwP partICles from
Jupito:r-.~_

The ID:':I<XI.' surflCt' has [10'0 p-cdonunanl 1CtT3ln

1)JlU. 60% 0( Ganymede is oo>'md by ",\ati>-el). briglll
~511ld~ ttmlin prOOoctd by ~aJI)··n:«n1 lC'CIOOic
ae;ti,;ty. Sulci are intricat~ pon<ms of J'OO,.... and rid~
some~ feet high. and fUMUI,ll for hundreds of
mile<.. The oWr 40% 0( W surflCt' i' dark and densel)
<;T",,",'t<!. ..·i1ll ... sign of roIoIw;aI aomi!). n.. moon·,
Cl'IIaS ... ITIliCfl fIaIcr Ih3n dlClSC of Luna. P <ltIQbI)
bec'ausc: of dw: soft il:«od; Ihty forTnfd .... Somt "'*"
ha>-e,~ le3'ing bnp. QmIIar~ ill !he dart<
Ia1aUl c:allcd palimpiellS ap 10 2$0 miles acrou..
~llleC.~" iOlh md KIUIll p;lks an: co-"a-ed in boi&flI
frost ap lhM. c:uend up 110 wm""'" of~,

~...."., is alI) ,...-..I ~ ~itmr.....
sicm. Ia 2O:57.aC}~ ddtpodlDmclllInlugh!he
iot 10 dw:~ bdooo. IuouffCftd a0)- faiJun: md
~ .IWd: 20 mi.Iu ..,..... CGnlWr;oon ofa ...... E.U_
SoCICnliroc CIIllpN has rcceatI)" tqun ..~mcde10 ......
p;>n !he cxploiaiol. of !he 'bi OC(:I(I I:Idoot. dw: 5IlCIli1c:',
Ihic:~ ia: ....0. The .wr ......un, on thi, project indud"
loOn'lC: fOl'T1'kl" CRABE pcn<JnnC1 c>-aeuated from E.mupo..

GHnvmfOf STHTlSTlCS
~ftnM .Jr.piUr. 664.900 mila (0-00715 AU).
~ 3..270 mild.
Mous,· O.0u8 Eanhs.
DmNtr- 1.9oI~.
G",,'J/'r: 0.1.15 G.
&.,... \U"eil). 1.7 qlS.
ToOrfJ;r.-1.2 .....
It< .. PmoIL· 7.15 days..
0rtJWi hTitJd: 7.15 days.
s.if«t' Ilolwr': Itt.. surfxe.~ co-""5 l~of_ UI'IlliIf JC\'.

T....'''' : _2'iO" F.
AM«uftik : FaaN IrICe5 ofoxyp; d'fa:::u\ldy ''3I:UIaD.

?<o, r .rioot: Varies: small hlomM and cybenhdl CJClllSV\ICtiCJ-.
Sptrrpon$: N<lne. Some n:mIIarIlS ofe.lirr aprrliritwK
CoN,.. R«Jn,: Cll: 0.



sah...,el the aid IGE I.- and IlIrntd it no.
&ot1loId. The A:IlioIl ~' 5U\1$ IS •

diu. ""\"eQ.~ \II Ihe .lOIk of ~"
marbl; IDlrld .....br>0a5

\'aIWII~ CUitXW 011 JclIiIlc:
the dala III the PIIlpn AJdII'1: (p. $2).
",'lIdIIIlduclesJOMSofm isofindi,.
lIIls. ~. of them _ jJi" - • TSA or
Pa:ific, Ram awms.. B,,"ID!'S< is u>uaIty done
~ly. ~"" q~UllHftCf)JIUd Iascr
canmunicabona: the f:unity ""'1: Ie'-~

tnnSnlIDcrS Ioc:aed III differml spotS aJOUlld
\IaIlWla. I'tqlk IocJtiIll lOr a ghosI-..'ith 1;Cf.

toin \.kills "" P'l'y for a JlQL Valhalla;" abo
eager 10 IRdc 1Q>.C1 ... ith 0Iher parties. no
questions asked, and 0\'", tho la>t dc<:ade has
added • few Ilundml new emul.alions. ValhaI·
1.~ thal.since ~<».C1 "",1: no human
righls. it is III pmCCllibcny 10 dispo5C oflhem
as i1",'iWi.

Otherli~; Valhalla SIaOon has been
IlU<:hd in tho past. bach by abolitionisl groups and by
Trojan tfao,i; , mfOll:US. ...'ho daim ill"m<W"l
propmy from sumr._ As.~ \'aIsalIa .......
_lip oeaIrity. They an:" I .,.. ". II) ,lIed
poeMS; III)UDe """,octwC the-.. pa'lofthe \,..
II Iqioa is ","a'lled oIf. The rnty bas""...n..t - I , •..,....~ ,
.......... '""t:If'O'I' ",. ,,-,"'(~ niIpo5 and
Iipt ~) lhey"1: puid 1 IId'or ~'-l'iged. and.
anadio" II) JOl"Ie n.mlOl'S. nwd dlew cIaa ha'o-m ","Ilh.
llUdea' oelf-<lc:sDucl de>","- So .... is sun: JIoooo' "'-ell.,.
of lheir defenses ...-ou\d ..-orIt. buI few <:3R' 110 Ielllhrm.

The SI:a6orI includts. small Sj)MpotL I'\>pJl3IiorI is
100. including many Jho';b and ~"S Ioadod inoo
IlQ.hells: all family rnernbm are also ~im.I '" ha.., ,,,_
lUll intnfaoe implants thal o;ooWn Jow.$3picrll sI\ado'ol-'s of
T1ly"N}\"ich himself. ell 0

Valhalla Swioo ;s located II lillirude 16' north..
Ion~tude 55·-.."(:Sl.

UHl"HllH STHTIOn
Loc:aIcd iaside 11JOUill in lho CDIem cdre of1M '-all

\'aIhaIb t.iD.lbis _ IS I\IlI by dx T~...".idlfami­
ly. IqulLdl) ... JO jI&:aI••.- ..,;\ 70 bOc>Ihdh. "''''''

_""""",iclife>C)1I:u,,lierlhc \ M" a(1he

( '. {lu pIlanoodJ farmly pIIrizdl Alcksandr
TM)'-*\ idI. Sno blood II~ added dwoolgh
u..-_odaDv or'~_~

",110,1.100'..6 w, ...k ..1Ih.
T~--..idl is,. formtr ~'ftI ..... ,IAUkur. tk

..-as.- ollbe 0I'iPuI pIrIIlrI"Illl dx suma,"ftI <btl ,......
(p. 108). btI: .. 2084. bI_ busulc:ss dispute led 10 Iw'n
....... ilia .....dI*ly. He IlId oriplalty pbolned 10 join
the o,-py Angds on H)-pmDIL. bullbrirOlllbrnkofbof..
l1ijl>eS ...ittlthe USAF led h,m 10 choooc :arother des­
tinolion. He pided Callislo, ...'hm: he and his family

n's~ focus ..... lhc: ~woioo of Ew'opa. c.a.
1i:lIo ....~ A!be..t.-..ccd~ forlbe Mpod;c;..
dloc 10 ia<islaJoe from die "U>l: of JupiIcr"s m ..... and
1ht pimlr..l ....bbiliIy 01 surfa;:,. ia: b fuel ,cac_
__ lik~ Tckopc:nlod. ~WsbdIs c:<plorW
Ibo odxr ...... IIIICIlx. and , + I) C1DIISlrUCI 1I. obidd<d
..... CRABE.. 011 EuropL c.....op a! nxa......-as abo
puformed 011 CaIIisoo -W. Af~ d«p miDe shafrs .._
mdIaI inloCa!mao". ice lID~ itI' '0'\' Goo. .... __
pc,cawd inlo lheocan bdoo-.

Calfulo S- .... ab<>ndorw!<I III 2059. Ex<:qll for
_ r......·.yp C)ilersbeD probes in 2070, it mnaincd
""'Mabned until 2084••'hm ,. poupof DuranileS led by
AIek<andr Tayano>ictI "","-.d. lokin, !he old '-l'
facility and esub!is.hing a <!ala h:a, VaillalJa Suuion.
Thty "'-= the soIt- OCC'\IpllIlts ofCallis«> unlil 2O'JS...hefl
Nanodj"namicl; e<tabIi>htd ilS OWII r>dllty at Asgard
CraIcr as a base for fu!= )0\1an oprntions.

CHlLlSTO STHTlSTlCS
Di-..fr- Jt¥1er; 1.17OJXXl ...... (OJ)126 AlI).
D .,. 2.986 miles.
MIJJS;I; O.or8 e.ms.
~l..Speml.
~O'I27G.

~ ,"",D,- LS ItlPi-
To 0r60L' 1.00 "'P'­
11oI«iotruI1'rriotJ.. 16.1 days.
0rf>iId 1'rriotJ.- 6.7 days.
$wfo« 1Wu"", Ice 011 surf:I<'C.. Orcean a:,,'cn 100'1> cl ............... ice..
Tmvwml_: ·133· F.
A_plJe~: None.
llJpWmion' 500 (uncr:rtain).
~p<Ht$: Small spaceportS III Mprd and Valhalla Stations.
C.,."ro/ Ratins: CR 0 at Asprd. 2 at V:llhalla.



nSGftRO STftTiOn
~ Iarp: riaFd Aspn1 cnII:r is bIloz ID a -0:­

anlI base Dl fa."'1OI')' compla~ "9 N"shed by
~~ A bee b' funbc:r.lo\-.. .."..._1lOd
~ ()/ 1hc: ............ll """. Jupira"~ Di,'"
sa. ~ ... a I"'I"'bIion ()/ 400 bio-iapicIa.xl 80 sap;.s
,n(oollOipM. A mass .ti,..-lraCk has also been buill. 00ICIl­

Jibly 10 lui supplies from Calli$lo 10 QIlC'bm in 50', orbit
and clse\o.'here in dle .~m.

The Pukjeera Archire
The fouoldaooD cln)'llllMdl's fornae is die Puk­

pnAldoo'"e.Tht~CIinic_..uoda"........
diIII hmt nIII ill P e'" .1lidI Dlkred C'lIII"'­
,Ace' C scniccs. Mo'l6l; 0/ lIS .. s~ Alas­

tniia, 'IJ""""S'" Korea. -'- Thai na.llui":";;;'
....... II> II .1 fbtI .-I bcalmr ......
....... fty didn',~ dlM!he~ 0iIlic
Jrdo,,'ed xoxa (II lIS~ -:{ sokIlhern .. Iht
bIad: marlo:t. ...."." tho TSA po m1Up<o1
Uul& dlI: PacifIC""'. !Ill: clinic'. 0 <kcidod 10
&eI rid cllbe ardIi'l:. pbmillllO sell illO lhe Tro;an
M..r Tayano,ich had been ronducting these 1>CJOl"
tion'l the time d his ~;Ie. and 3$ a rr:sull Qi a few
shady dcaIs. i. eOOcd up in N5 p"". ssiMI inslcad at
Surha'-(:ll's.

Aspn1 SUDoD ... .-I)· ~ic:o;;W.. iDIm ..
P"P" . a as Naood)-...aia is IIOinI II :10 a k""w base
for lIS --.10 rqaiJI coraoI clio. Tho lII'IIlI EDl _

I'll)' _011 Aspn1_ bem 'C4Ikiow.:lIOp-~
.-l tqCIIlk OR~...-d<d1O 10 SUIion for spcciaI
.."..._~!heAAOIIIdlcIi 1hoR.. Tb= il. rnaioa
ben>-ceJl1he ~. ED! pco_l M'ld 1hc: pcm'IIIlM Jupiler
Prc,e<u Di''ision~ol..-tP...~ and IfIlN&C". S<:Jm:, 01

Ibe ~'lIaI1lICS Matl" II Mpd _~ lin
_",upl. - bod been 'MlI'brlI • rl' ~ uIl

F..... I rt _1 .. in! atuId 10..., ft U'4'P)'
II IhI: --a> wop lOG OR beq ve.d by foe ElO-

JI'IWSIS~--The Aspn.l pmgmd .-viIlI ClDIaa _iIII \'ahIIa.
an:! 'icc ''CnlL

Mpd Sution has a smalIlpllC(porl and is CR 2.11'.
10caIcd II lalil\lde xr I'Ofth. Iorl&,tudt 1~2· ..."<:)I..

JUPITER'S OUTER
mOOnS

Jupler has a Ilod of~ IIIOl.lDS ~'<Qllht DIbiI.
ofC+!o 1b<:sc 131II" ill lUI' &aa a aqIk ol nUs 10

just 0'0.",.' hundraI mib .. dArnew.~. .., all a ..c:4
ice -.ckd:: bolIios.. P:~) apllftd arbm..........
....... '7 .0id>..1nIII) "0°' icOlbols.Af",hI>'t'
beell 'lSOIfd. I:u no 1aloOl1l wakm<nls aisl. Tht mDDft<......

Led:a. S milQ in dWntItr. orbobng lIII a dislana r;i 0.073
AU.

Himalia. 116 miles in diame1eJ. Cllbiling aI a diSWlCe of
0.076 AU.

lysilhea. 22 milts in diamtlc. orbiting al a dist:uIce of
o./rnAU.

Elan. 47 miles in di:amtIer. orboung '" a~ of
O.078AU.

ABaU.. 19 miJes ill diamoIo:r. 0I'bIlm:&: • a~ of
o.I4AU.

Canne. 25 miJes '" di......... orboWlI. a~ at
o.ISAU.

PawPw. 31 mib ill diametcr.llI'bIaaI. a dj<c""", at
o.lS6AU.

Sinope. 22 miles in diamtscr. orboIinI • a di-.a: at
o.l.s8AU.



My srron~JJ dIw.' No qwmo... i' "w Spanow. JJw
"'wJJ/-I n"rr""'l s.."" l<ut. IlttJnwi W "wjaj1.
bail a rhlnJ my agt', andw 8'Jf "'" in aJll:indJ of rroubIt,
btu , , , i' "lU1I'l my/aWl,

"~ C1UJstd orbiu aI 'M $no-..'ball 0 "lnuaJ singks
bar (Jfl Rhta. f ""OJ off-sJrifr. /ooIdng to rrw after tI ,rwl·
ing st>......hcwr shift balJing 0 S'lO'Ilrm of~robtxs dttu /lQd

IJftrtc~ cn«l "'" ofw "",,,,,,', rteyeIin, dMcr.. So
' ..w IooMrspJ-

.vyjinllliIIIt-of~""OJ 0 ..--tf<IJJ of:n­
iwIIrJIOf"Vl&-fr- wttkr .. USAF RIp. n-w nurW
.,....." and1riI_ ,,"111\ Ittr JJ..JUDrr.<Jo1JGr .....,a,. IMd ,
_1tOOUJ. lin ",mar "w"~of/lot.,...,. i U

.. dtt """ do3w toowtfNlOP hliW. I'd ..... tItI1 iu JIt«r

....-a. .,.yrfjJl}&d- ..Wt~
SN Jaokd 18 (1r '9. .-I "" _ bory 1lrr .. dnJot. ,

.,. Itt, .. """" -"" .-Iw $<pp«l " ..-.dt .. _

.-I ..... In>ded-.- w "lIS Tt'h jcgI~Qar.
W ~;,,,,,* ("NJl1 _ ~'"j. 0Itd ...."OJ Ittr
jinl ,.... Jo RIom. '''lIS /topulr "'t'd ..... II> IN cItaN. IItII
....... in "'" 1rM"" "~ 8'Jf II>~ andw ....-..d II>
.boooo> .."Itt" I'd buIt I.tr>m /Non/! DtIA:nIiJ. if)IDM '", no';·
oou: rhaI's "" EIIrthj. Spa""". JDid slot '''os EIIrth bonr
btu ditbr'l rtmtmJ.>t, it, 10 I wid Iwr abouI my dod',

pIIorm 0Itd Itq,.. Itt'd rtlistd ..'0011)' ....."."..,w WIliJ tJw
,,"smwionisl COOIIII) boatr1 /tad Jhur /rim daoo.... t(wr
..1ricIt ""r'd """....J to 'slDndiG.

Spa""", liJ'tntd "IOI't 1/otJn slot toiktd. and Iw, :=
nJPIlmlnJ mt: IMrr ""OJ .. sll/IMlJ ahouI her. and"IQ/.'14.

l/tat ".... aImoJl If)p<ltllic • , • IfrJTx lilt J£luaJ lits ofmy
st><alkd li/t, and""... i1 to Iwr $'''''1101: I'm a lift sllppOrt
mlinNr. Sllptnising tJw JJarioor ... mycophogt ..."'......s.........,. fwoIi Nc>onu "'" of JP"Ctt'raft dMcu and C'Gtf"
pods .... ', ftml-ptlgt _riGL nptriafl)' 11> .. ..'iJd./>lw.
yondn IJ-pt IiU Iwr; IItII ¥o'-'--.l '" btJtun-I«L
BfIf I .==:o!,mt., ........', tItI1 tuUtlltn' ........ """..

SN'd lwft s""F~ bt<tlw>d , __ •
..u-. IInf-til1 Nr~6<dduN,....._

bw ...... m>IJy l'InIIrJ _ '"'" ID ..,.... £ort:ilI lIS

£ort:ilI wa - iI ...... 1W II> bt ..fiJIJ""fof4. _lipf-
"'unJ 1k -.~ ..........' "" IIot JIIl,fIn~•
_{w'<j' "oi .....~tIi~'......._
dnIl of"' h>li.oIgP .. ....."" SIft .....~ II(> ..

I,,},-Iw>d r~it~, anddMIn ., ....,., Ittrfir»_
..1dt Iwr DM4IId.onJv to bt ....*""'nJ. s... '''lIS Iv. I<UJ<'1

pructict. No """""'_, "'" f1"J""iJt.. Did I mind'
Dots ie, ""II 00111"",.'



Saara is a riDpI ..P- IiR Jl>piIct...ilh a
brood~more 1hlrI 30 fI'IOOIlI" IIICIu<iDI cIouckbftIud.
<d T1UII. Iht only saodIiIr 10 hr.l' a densIe acnlOlJlbto... Sa·
.... Iarts Iht ndiMjm bdI$ ~ Juplef. -'- irs
PW) ..~ is doep.~ a~ Saan spme_
pIO\'ftl more alInl:lI'~ 10 "'Ie-'M'.' -'- ...........

U......oc:d probesaplcnd Iht S,'Wnl1ll1ht bIe 20Ih
-'- czIy 21$1~ bul ho.tmao senlemenI did 1'00II

bepl UIltiI2070. .."bm US.~CrysW ..... R......
XIII atIIIOtlIlCed!he NaOOnal Gas and He~um lnlliali,-e (sec
pp. T"S2Q(21). NAGHI. 10 mire !he fusioon fuel hl'hlUl>-3
from Salunfs atrOOSpheR:. The project bepn ,,'ith exlm­
she U.s.~ SUI'\"q missKlns 10 mo5I of !he
brF IIIOl;ftl of Saturn. ConslnocUon. under the aqis of
dleTit.lll:lConsmium(p. 91). bepnin!he 2076. They buill
a spIlCIC IlaIioa in low Sawm ortIiI. .. inIblriaI btie ..
Sa!ln's airtas _ Rhea. -'- a buIIIIII albIy
OIl TlUIl - Iht Iaau .. a/IIIoR unforesem
"I ;,,- ~ .. oripIaI~~ aI\tt
pt<Alk4w ..id> czIy AJs~ !be pemg-
_ inooDMire of a humarI.~

In die 2OlIOs. pwI ~ lba .....uora:
IlIduded~~ Iabooas from !be
G)'P'Y Angd< CoIl«Ii'l'. In 208-1. a <XII'IlrXI

di$pUle "ith Tnan Coroonium 1<d todisp>m-
tied G)l'SY Angels be1nl kicked off Rhea. [n
proleSI. Il>e group occupied lbe U.S.
A5U'0physic:ol Sun'ey base ill Salum's moon
H)-peMn. This IO<;Jk pla<;e ju$l1$ !be Pacir~'0\. "'lIS~ out. Sinoe !be u.s. had
'''''J'X'd He·3 sh<pmrrltl1O 0tiIla. Ihe Gypsy Ancels
sa..- a eh:anot 10 mol:e • poinI_ -'- a plll6t: - by Xtrins a
robol: qN;n bound lOr C............. Scmou llII &1h, -'­
dItn knctn& 11$ " S 110 Iht mtfJ;Jo -sw>'tel 0Imtse
eok'la) llII ~bn..lbe U.s......_ .."en' ......ad
.,csp0tlded"_aba1I).lbel\ ¥",~r..'O

~ lIS _'~ SDVs ibI a """"9'. oj I2Dd
Si»J<bout troop 10 Sacum. "Opeoaiool Rev+v Rep-cr
e"'1ed die Gypsy "n~l ..:jlWUn from H)'Pt'flO"l.
desuoyinJ: one of 1ht1r IpIC«I'2Ii along ..i1lt 11$ <;rno". Of
lR';l/(t lasting signifJCallCe "'lIS !he extlCUli"e decision d'IlI
follovotd. "'hich e$labli$htd pt1'1llaI><1l1 U,S, Ao:rospoce
fortt and Army ba.§es on Rhea and TItan to prCII«1T1tan
C(JIl)(Jftium~ This In wm Rimulaltd more <:i,'ilian
a~ III support Ihe build-up. =aU1IJ III Amnic:an
oobli.aI senlemenI thalli~y !be IarIQl~ albIy in.....-Allhoo.lcb Sacum spatt is dominad by U.s ...
and IIIiIiDr) inot=ts. Ihe .. pan. ibI ills lllOOlIS .-e ...
dtt) ic:a:L Th=~ C..U .. ibIlM:m .....
to'S" PMlbt>S III Iht T... c.:..soru..n. aad ciuzml.
&oca Ihtse aIUIIlrits ....., up ahouI 10'), ~ die O\~
pop"l..... of Ihe ,-anous coklnial sctlltmtnll. 0IIxr
_ ha,l' smalIlCICtIl>f~ba.§es on Tl\a\.and ChiiIa has
rte>entIy est3bIislal a albIy Ihtrt.

SnTURn
Szln is die sixdI pbDtt.. &oca!he ..... mel ..__

oad Iarp. h IS a hazy ydIooo' _"OI'lCl. bDied _ilh sl\adIes
of )'C'Ilo:M ibI odn: lNnb 10 lIS ,_ ritIa: S)_ lbe
par. plmel il ....... of die .... imp'«si'ol' siPJ III lbe""".-Saw", ;s a gas giant like Jupircr. lou aliule IllIllIer
and roIdtr. It i. primarily~ of hydrogm (%.7'1>).
with I quamiw of helium (3'1>). methane (0.2%). ammonia
(O.02'1>~ and "'alef "apol". along ""ilb ltaces of _ylent,
ethane and p/Io§ptin<_ The~'$ coIoralion islt$.s
,i,-jd 1han Jupil••S, a ~II oj its lO\l.·er lL..""" .....
_t.:Il lft''tUS cmaiII aDI'IOSpIltris: Chemical ,eac_---

SftTURn'S ComposITIon
LW:./apIcr. Szln is 1Ii,ida! ..... se>'enI byt:n..
,V~ Ha3: A IIItII) lII1IIClIipbtr' oj ,",a-..

h)'dfornl and heliu:m _m sqJi&Jbk~ lbe
nod Iw£ wends lOr 'll miles ...." die doW Ia)-er.
~ ...... fIieUr .. Ihts aItiwde. panicuI>rty 0\'<2

lbe polar rqoons of !be plantI.

U""" C/sIooitc " 1a}'<2 of ammonia itt clouds. ..'here
1ht~ is 0.5 In I aIJ1IOOflhtre and lbe ttn"",'IIlun: is
abouI -2-15· In .ZCJ(J" F. The upper clouds are atxlul 'll
miles deep.

MUldJ~ C1<Jwh: A layer of ammonium h)"~fldt

itt clouds exlJellding anochtr 50-60 mi.... The p!UWI'I; ;s
2·5~ and die ",""""alun: ri5u from-~ FlO
""'.I3j" F.

u..-n Clooods.· A finalla).... oj_~ itt doucIs .....
JO miles dloclL!b'I; ptsQni.-e ~IO llRK>Sph<m.._ll!l
die Iai'P"t- "TIl'IIlllIO. "'&II. -If!' F.

Bttdlllb Ibt 10--.. doucIs IS a padDaII}..... £
Ia}....~h)~ and helium thallWmaIeIy_1iquid..
aad dItn meIalIic..."db a tolid C'(ft of n::d. rru::b Ide
Jl>piIct.
~r "'" Santm: The "ulber is also Sllflilw 110

JlIplltr (p. 39).. Saturn's ,,',rids are f.lS/Cl" llllIllhooic of



JI;IpII(:f...llh dlt equIIONI jot~ ,ca::I"C
~1ll800"'"

R f n _ &Itt S&Jnt't 00..... tdlt ." about
1I2Odlt nmtII) III JapiIor.i......, Ihtm a rarty ImlOf

haurd 10 lq,lpUOI'I: a tpae«,afr. llOImlII hWI it~·.........
HElIum-3 mininG

DMmum-l>e~llm-3 Mion fWO''ides the~ >hare
ci the rou~· 2OOJXX) i1p....I\S III p"""'n (up from
IS.OOJ GW • dle sun of 1llt 21A ccMIr))~
C'\'Of)' ~ "r ...)Obtc.., Cl\;li_ Thtt '""I"ft"
iIb::IlII 3.lXXI_ III He-3 ""'" ,e..~ of ..tlidI comes
from llIe IlmD6f'Ih= at s.....

RtJUbr Odi\"cneli ats.-- Hr-.3 hro~~ llIe
pr;e. Illllle "lllOpe 10 ......... from 'IS Ili£h <ll a to:- mil­
lion dollars II"J"I'd 10 ifli promlllflCl' of about S2 millOoo
per 101\. he'll so. demand for the~ is prc;rocd 101
continut III c:!nlate. \\1lik the Earth·s population has t!a.
bilizcd. il.> C1ICtiY ronsurnpliQII rootinutS to illCl\'asc. ali I
human tlandards or li'ini il1lfl"Y'~ and ThinJ W.,·( ~

nalioIts~ 10 Fifth Wa"eo 1k TIlan Comonium
pmFts 1hlI '" 2125. ci,jJiu'io!l ..jll rtqUa'l' S.1OO IOn!>

of He-3 pn ,ca". Md IbM ",. llso. dle (QfI5l'""4"MM ..i!!
Iadl(fo-n 11.OOJ ... per ,ca".

The"""" 100I ofP lIUIIIIli dle T1lZI ec..onium'.
He-) M..... Am:lttK Mit. 2. • ...n-1X"'"aai Mant­
lOlfom: balkxla. ClDb<..d is an~~0»­

~ of~ J'U'l'Il'- mn........ ltladIofl(f). snd
aa,.~ "'"~ ')'w:nl. Conuolkd by a oor>­
sapi(nl AI. dle Ia1Jlilal fk>atli Sft"C1l(ly~ thec~
"""'"«) up by armo6pho.-ric sas heal(lJ by ilS Qllboard ,..,,,,,.
lor. "1>H:h also fWO"i<J(s 1"""(1" tor the processing S)·SIemS.

A1lId'Itd 1O \he aerosl3I '" • \(\h(r is a dllilCr of dis­
"""...... lInL:s.

1M TiIIlI Qlnsoruum's 2Ol:kldd -~brk 2$- operw
just bdaa $alura's kta-n doud ~-n...1'!m: thc p t

is iIb::IlII 10 _"""II. Its. Thr rnt'Ior1X"'"aai pllllpI sud;

..~ ps. ..1lidl is CODIcd -.I IirpfIC'd ",. lht­
,e6,,..__ -. Thr "'~ IS S"fl'IiIlCll froIIIlhe
hd.om -.I used as ~ <ll dle rooting ..Ld..tim. afio:r
..1Iidl .. IS oi.Inlped The r:ve !k.) is then~ from
dle lOOfe atJun:Jant and !>ta'1(1" 4tk. a pro.:ess made pos­
sibk by the diff=m bma'ior of thc liglua iSOlOpC al

ay<JgC1lic ~i1'ip(f3Iures. The lie.) it ttan:d and thc
rmIIindrr <J !;he helium dumped o,-erboard. All in all.
lIbou: 130JXXl Iont of arrnotpllm: II"( proce:>scd 10 pro.
~1_ciHe-3.

CIlIa:: dot M!lIIlI AaoI<a ha fl!ltd its lanl ..1lII He-
3. iI ..ill ca-.a e-iai SlaOon -.I .... for 1 prlllp.
c.ss;.;~. Saura A'· .... Trw ...~
VdIide(SATV. P. 141). ..1lidl ..i11 dalrbit snd 1alIk.t'o'Ol'S

... !be --. dtalaKinc 10 " ........... speed. -.I...., a
tk)'booI; 10 stili \he tank. The SATV ..ill _ 10

glide tIwouah s-m's alll'lO:ltplom:. scoopin, up

SftruRn STATISTICS
~Ji- s.... 9.l1S AU (Jill 1.21(0).
o;..eorr:: 14.900 miles.
M<us: 9$2 EarthJ.
Dmrir)" 0.69,tnnl.
G,"",TI)~ 0.91 G.
~ lWa.oiJy. 22 mps.
To Orbit: I,SA 1I1Jll'..
~!'Mod: 10.7 htus.
~!'Mod:29.4 r-s.
~ir: Ce ;.·· ..·~~~3~bdMa

0JlY:I,. I
To ... U'To·29O" f (doud J:J;'llo).
l' j • . .._ '"If"I(S,

$pocqsoru: UrJr. e-ioi SlaborI. 'II arlliL Uswlly
"1'''.rOO. buI iuhabilC'd by~ of AI and Jho$t.
controlled C)'bmhdls.

CoNmi Rating: CR 4 al Cas.sini StaliooL
Moo<u: 30+; SO( below.
• 0..: 10 '"tOY hi.gh l'l:UliooaI 'lClociIy. the "'10 orllit" ,~Ioci­

Iy it sipirll:ldty ra.turxd (10 9.3 "'PI"bo:il pn, inIo orbl
from or IIeII" the ........ ill ..~-..tdirutiocL

~'G-orm 10 rduel its ....lIla11k<.. lhea ... lIS 1'Xkl-.l
lift oIf. Thr MiMlI AenlI!uls ." 1"" ioditally .....W"'d
..-nil rro.' furllarlb di"'l"l'C'd ill 'u tIM'IbIo J*IdIUIe.
The ~arI) ~brk Is ..~ f.-p"""'ftQ!. and had, Iim>l·
ft;! tm'n lif(. bullJl( MMk 2$ use indiJmllU'l fu<iion furl.
and "'th thei' ooboard microbot ,..,pair learnS. 8ll.'

prtdiclft;!lO ha'" an llpmiling lif. of "ver SO ,'(31'$.

CRSSrnl STRTlOn
c....,; Suri<Ja it &~ _ b::ad ill"""s-"

omt. Comcruaod !xtoa'(C:ll 2f176 and 208Q. • S!m-.s IS III
orb'SaI tr.se for nudear1X"'-..ml ",...:I SATV. C_
Jk.J .11-,. P. 71). ..hodl dnlC no dle~ 10
coIka He-) from tl-. "'"""i _ 0In 1 rc-.....
~ lOllS of ,as .., IiXUmUJaIed. a W\Ln dads ..id1 thc
Olaion 10 tralISpOfl !;he IoIId 0Ul ci ~·s p:;a';I)' ,,'(II.
The preIefIl tanker Ib'p' is thc u..u d~. (p. 141). flSl
and «OnOmicaJ robot U1IIISparts that In' futkd "'ith .....1(1"

from rine n and from Sanll"'s I1lQQII Rhe.a. The Slation is
aim tcn"«) b)' Chn;1ooos·dast TAVs from lilalL ,,-hidlll"(
used for I"'......uel and tupply IUilt 10 and from e-ini.

e-ini SlaOon is 1 C)1iIDiaiI _ abouo 8OO.1on&
and IlS· .. d'iarnn«. The salioa is lIlOId) opc:raaI '"
C)~Iu aho '-. '-"'" ='" of SO people. II is
....lIed b) 1llt TIUIl e-.tMiL Iu abo --''('1 IS a bas<­
for~ wdiet of Sacum. Its sWf irIcludes se-.mil
,-. chm from '-.n(M uni,~ -.I !be USA-OS

(p. 96).
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SRTURn's RinGS
s.an.u is orbilCd b) I 0ClIJIClIn and beaIllful S)=

of nngs ..we 0( icy pamdes.. Gr.l'ilallional intmoetions
..;111 Saturn's moons Splillhe ring s)"SItm in\l) K\'nll! dif_
frn:m paRS. The JllOSl ,;sible an: the: briVlI, o:I01lsc "A­
and "8- rings and the fainter ''C' ring.. bu' the inlmlC1ion
01 "l.I..pl..,d ~llilQ-(smalllrlllO'li lhal: orbol "it/un lhe
nn, sy>lem) ~llS in fuur <fistiDc:t ""I $)__ and
lNIIl)' sulldi''i5ion.\ and PJL I10UIbIy !he CawN Oi,i·
.... "'hid! sepnlQ \he A and B nnp.

UnIiU !he .....ood M.II. s-ra'$ mp "'" bp.d)'
packed "'id1 _. Th= "'" potJbIo~ icc pdIets
t'I'Cf) r.....')-.ds. boukIm I roupIt of )..us IClO5S ...-ay
In !luDcftd feet. ... bouoe-oilJ:d ia:bup C'o"ft}'''' or
....-0.~ lOr ..'OUU« na;......;pon.. cadlliD&
ortliu s.m.... II lhe .-.. ,..,1ociIy and Ill" _ dirtt­
DOn. This meanJ lha I~ pilot (or """'" aslm­

naK)~ nUldI ,..,Ioc,1)' "1m. and maneIl'·" liafely

~ !he rWlp - 1ft:l'1din& ..... -.mn, ...... IhmL If
he', CUllInIIIl:ro$O or dh.., ItwIluJh lbem. 1IY GM may
~Pi~ rolls 10 a,'CJid oolllSioM. ..id'l ditrocvll)' and
~ dtpmdtnl "" the ~1aIi,"C '''Iocit)' in,"QI,-o:,l. For I

spacealIf. anompting chi.. uSC !he NJes for dodlllllJ • rail­
gun,projectile (p, I ~2). S/l,'c \hal.~ .,"Oi<\s dan\ll~.
• (",Jed roll does Id-4 eDAM and. critical (ail= eDAM
1<1+2. Usually only""", roll ... ill be needed -!he nnp an.'
no _ ...... 2OO)<Irds lhil:k!

Tht rinp .., mintd by rnannnI >nd roboc~
10 proud....... lased .. rarooa _) ra C--.; Sa­
liCIn: _ also .,.s 10 TilJrL alltw:lush moo.I of a ......
supply 1$ rclined on Ihe _ 1lSdf. Tht 1Ulp :In' am •
JOOd pbor far opa:c:c,a:i IOIlode -.I kR IU ... ape­
a.Dy if Ihe cnIi _-ok"N .., small wuo••ou:I ,~
Tbrrr tan" """" rqI<II'lS of 1'01"" AK\'. fmra .. PKif..
w. iIrtIIlI ill !he riac S)-.rL. ..1lidI ,.."..._,") \tad>
10 USAF 50llding in i.. OlIo'll AKV. on -.na1: '-"':c.
~_.



SnTURn's moons
RItnI iJ 1M~ ofSo:u><nr',_ "." ,,',

mu.~ --of-~I? -.JjDrlltJdliol,f_rtli·
hf1t1_1"'9'idir.r IN USAF "'id! II pIoa .... Jlid c.m;.
..Mil ...p~mw- ct1IWDCft1n IiU 1f1'U1 rnJy ..
"""'" l'J' It> ....... '-:t. U~ .,.. /ik;..... t ,

hilts- __ ...·'-"",dDoIJIIifi. 71tat',"'" ,-.,
,.. ot .5jpra .""}fi"~ ltd IN~ bdrJ. -.d
..., ''6.... bJ'O' ....of., pd}dtrtt aIItl _
moI...,.pa_IOlIIbIz.. ....o,1t'::: ' ...dbnl·
_ It>"*.,__ daIn ""- III). Afw'r.,'"
c.. 7 ,., -.w.. .\low~. tJIIII jIft~ "
,,_rd~.-y~..w 11tad... -.......
iii: ~ rqJiictl ofMY,~·s brs-fO'I<'
~/tJntt iII."-Io DaloIa. 0 4 'tT<"

>rid!' '...." bw>I aIItl dwifwlfi~. IItopftJ
~wooJdwdlJy~

TN 'inval s1tIJ& "'& itl/rMlofw~, lOW "'Y
1tiJpN-jor~ /IKr J(WIt1Jooo. SpamJw and I
bod! trtdtd "" in dot 1t",.Skrl:. Drspir~ !wr """,-nI
Itrl of sophiUjaJriott, Spa,..,... pJV>?If .. ,,-illing
pt<piJ. """ / tiu 10 ,/tiN;; herfim l~ "'as II ""'"..,.

robtt. If rwlwr :/ICl'fJlchy. ~rinta. f "'ult I haJn",
cotkd 1M bam W fNliJliroJl)' - / aImos, impaJtt1
m)'ulf""" .imJJattdpirdtfor*. aNihm'ing 10 rmJP­
1M" II coop ofl~ .... <>«iMnwlly bIod:M
optrl mig'" /oQw nUNd IN mood. O. /fItl}W _ ­
Spanow tJur", M~Uw dU<kn.1wnriIt$ "jill ..
gIN dtat~ ..... of.. a>I """"'A' W pffft"U.
~.. I.r»dwd QS"'""",Vd "'J ,';nwJ~.
roM& IIut>ttsh illW~ -..~"'~'Y"

"'"' ill rlI<IIJ«-snl. KQIY""Y * Itad. T1tnI W
Itad Ill' I<l. d-t)' c»llitlI.

f .-..MmJ, /"ti SH Iter ........... .., f'<'!I'I'N
.-.s-.W only "'" d<z):s Idla ""'did it .....
ill "Nf1<1'«. dIU _ III ...--IOftdt...",..,. """"""'l1li4, I ""'* Itn !tart '" dw ,..,. _ .,.wI
.... """' .... RJtk~ Ny. ..,. lOY _ almIdy
~.,_a :• ...... Itad)'ft IlJaHf "'pr.-

~·s.asri....... IN Sl:N MidtMI, .. it
..... .-Iy .. flO" jur JO~ 71tat "-)lUI ....,
,..,. ......... Cd 01>00 aIItl NQ/todp_ 1mb
...__. Il'x* brun.".,.." ",,",'11tIw "'""....
-til> 1tIh _ DJtd~~ Itt»
"""" Itt» ..,.,. 0<' 101t<n Q d<Iy - -.Jy tIv ...........
...,~__wltnNrdfQ/_-_f

..YJdId _ days ~Irs IIufJfWo. lJw tIv It<>d""'_
wr. DJtd ........, 10 o{iDI OUT xNtbJn ..'O'JQ c,.".,...«_
QN/ ...... 'd 1ftNI",......

RJtro'l .il'll«ll """/ JOf -qll1(Jr IIpdiws from T<I<>rI,
bw~ dar', Iik ro shop, ..'/ric/t "W' ..'rim, Iter
wong" spacerfmvnt QN/ all. bw tIv did liM 10~

.."tIIdt. "~ It<>d fun Kut:uing "'M lOW whind ..·ItaI

h>ou. <>1~ $DIM cf Iter KUl'UIn ....... pntll)'
..~ 11 mt>dc me ..""""'....,.., Iter_1M 1Nl1tcr.

I.......,., _ rite::rl>ru-ho1>N.iron ..ft> $Itt>>N "')'sojrIO-.-.
In dtc p<>sI. I'd <>110...,,,,,.,.,. u" ,w, .......r 10~ f!Ir>'SictJ
- ,-. lk n .. It<>d .._' sUb ....." _ """ Wy
find (1111 r.jf<st" 1IturUtw.fl<><wr......f0m4 So>fsr 1">..
""'"Jody_~ _',~$a,"'" /tc:<. /i:I<>b
dIM', 1IW>lIU" .Vd, ii's _."." _ ....... ."."

~ ifI'. "--.r"""r. datut8" pyO<''''~
"" 0<' """""n f jf<st dIM) ..- II) *-' liN" diJf­
CIOn'. "'" .....?

&It~ .._', jItsl_ S/w'd ItImJItir IOIJ
_IIOW 1 ..w jII.Jt Q 1"...... ,.",." -nI tIv pofJfI'ftf it II)

lwT I7W biw. dtc MidIIoti)- ex :dec _Ipas dtat

~ iI ...",. >rtJL lit Q pr""""~. JMt« ...... /tad ""
itIIuUu: .......-..."."" jt<Jl s/ItpJ fJ"US'I'6 '" lite~ So> ..
rJw: da)' sN "W '" lift <#. f on},,,...../ 100M/1-.." smz lip

II> MicllMl, "'ilit Q amI <>JdruW II) Iter ~ftom" Hem
~r.. Hrf. In Iter ctI(*Wl Uow dtcnt'l comprtilion.
mQ)"« ltc'U rn1lj~ ..·itallte ..-.u ...wu.,. I~)OW

don '/""<UI/ 10Uow """. mJI(/t= j/C'IO...." roJl "" RNa.
TJor,'j1y '..,., "PI"""&~S"" mall .. _



So. a fr'-o' """" lalt~ I UIlpI"UftI from "-M
tarlY. and /ogflJ ill ud:. n- I f1I'l ... ,..,. ......,rtu</I
and ..WknI _JiM ... 1M fa. for 1M jim n- III a
-"- I oorJ<bo'f SH 0>f)"dWrs IOSItUf .."ii, buI doole­
1M _,ttrhrbY brifIrl JplUt of a J1fJM tim.... as
MitllMl ptIfJnJ .... of..n... 8).... bJ..... SpamJoo: H,,:. I
.........." 1..1IS/«lutz JiJh.

So I~bIri uuodr. IIItd lor "'" IIItd r. hd "'-:-.
dtrr job. ~""'''''J("rf;IprT ....... ...,.a Uwis·
C'Io:u.r ...... ;" bo- <riu. ......, I~.. UIJf'U C'tIIf"..
... /Io>u. Up pops a ............'iNo.-y~. IIItd s..JIy
...........:. .. 1IIiJiMIn' poIic...- ......lWI 10 b/l1O

-. 8m; " py .."idr _1Itd ;" I/SItFjaIizwn J1'I1fIP'd a
.-.,. .."""'" ..,.,.,. hmd. tJIltl _"-0 1rittt.If..,
MawrSnrt- Ri«. JOdI Srnuiry Sqooadtta A Ij:IOOl

"AIr:-..,.. T~'G""'-?-M...w tJIltl_.
dnI o#.-y SIN Of~ M'S J"If 1M rip ,on: r.
..._~Wins. .4pp<;lImIk I J"If~ for
sntdUI,,,~~ 10 IN SD\: silt« ("J..,. a·
..Tfr ....,. R"Jl CIuMNtJIltl IhJ n........ ..w altei~"",
,.,..., akn d.... 10 N~',,, C"",,""'s katk,,~~
10 JIIIhot<>I" U.s. baYs if .....pn...d1M ESC4 ill ......" .......
inJ I~ _ wm...",,,,. I fMI"r) QI'JinsIIMI. frwnnDl
asJOrimu ... E"ropa.

I laid R~ fil(II I 10>... A.....riro. Q\'tJoiJ poI,ticJ. aNI
tJ...., ......" ..",l"Il Tf:N. /),.1 M SQ),S II:' jiM. M'S ch«kt'd
..... QUI "'ilh "". ctJmpan): and my~ ....... -"""""tI
aNI /kli, ...rtd So N ....., pm,)' Suff I'm "'" a "",Iirol
p""''''tUiQni" or iJ Chi,.,,,, or EumfftJghIl_ /),.1 "... jusl
Iuuf aN q...." ..... 10 smisj)'/tis ....... cumity. / «In Still
ff_n\b<rr il: -M,. CmhcurI: W/r.>· in IN """'" ifQlfyrhin,
did.'"" Nnd a do:.". Ioft,·"r-..d rosrs 10 ...... ifO1'r
fmiator SI,II.7"""-' Kill *h.icln"'-

"~IL Iw Ilod /tis ,nns. "'1Iih ,..,. jat<r /oil rhr jIatx.
And _. II:' "'"",..... ......ufa~ Oorbr s,.-.

""'''''''* and I s/tIJrrdannual "":>:uari:. tJIltl ""'Ilk ton
...p<rm' """"" as aIlO'Q\"1.~, If1h« '-8s snopr
INfwqi _ if"""pods IIItd <»rt<> a-. &til " IN
-:>.if........, "'"" w.- .."idr82_ iftriw-...
f -hd tJIltlsmc- ~ rlIIIwr. 1M.-I ........ Souf-.
I'd ,VdtnJ .."idr" CDfIIJIrif~.. pob..,,, btl, tJIltl
17lon$. ... a'"'' ,VAi. 4Np:s _ ......... ...". if /',,, _
_ rUr, buI Iii liliy, ...... il ..id1 as.tI. And r._
C1tar6r ..m........,. ji#i1IJcJJI)" s.tI-8 III 1nm.Jr<- tItr
m>diIlI r,,, ...... 1twly ;".ltMft. FcJtzUr, Sp" caift. I
.t--sItr '4J.~ ill btmk.1IfII I ..-....:irr ..'/orofwT....
........Jr-td dtr.--m,..-1O.ut hr, capcautfor a ...... IMd
if tIw)....... rpmhabh~ J¥fSJ szllI a c.."k~

hUJr """" ..-...II.

s.um 1Iti dol:mo eti 1DOOfIS. ahtlough many eti thm>
..., JU~ nd:~ tbunk~ I ("", miles~ Tht major
lIlOOftS (",m diameIm;~ than 65 mib) .... in
onkr. M.,lI:ls.. Encc:ladus, T<thj·$. Di<:Inf<. Rhea. Tiw..
Hl'Ilrrion, ~us. and Phoebe. Human l<'nkmcnlS
I\a,'c spunl up on MIl"u. Tit:IJL HypMon, and

Rhea. All 01 the lIlOOftS c,'cqlf H)pMon and
Phoebe an: tidall) Iocl.ed. ,,',m the _ ~ 11"11)'$

(KinsSawm.

SmRLllnnER moons
'Tbe§e moons 0IbiI Sawn "'l\toJllbe orN eti M.­

(hril:N). They..., waIL birI)~ bodid eti "'.... \IX
aad/a" rod..scm.:,..., s/trpIorrd M»rI1itn,llItlIwI; ",1IlM.
Sarum'~"", s~*'" and cn:abIi and nunJlllina: lbe 'T·
... PI'!' "'- ddilll: lbe iIKIi,icIIaaI nap. Tht fIlOOftIC ...,

IisW ill Older~ Ibrir di$I..... from Sawm.
A. is ..~ icr-md bod) allour 10 mib

a<..-.<MtaiQg s.um .... I'~~ etiQ.0C089
AI.:.

AIlcu ~body 2S mib bj' 15 miba<..-.
and .. lbe loh"' d~ fur Sawn's A·f'mJ. II orb..
$alum .. _ I\~ dOslancc eti 0-00091 AU.

PmIItn'-s has I hi~ ebII--' i=plar~
(measufU'II90 bj 53 by)9 miles). h .. mo.d) 00CIIpCNd
eti Ioc. II hal; I (C". b:p: <nIen (up 10 I! mild 1l;'I'Ol.lo). and
,ts surface is marUd bj man) nd~ and '1lI~'S. suUC"l­
'"3 II~ ora I\a,-c b:m 1iquid.1tlen rd"=.I(~ al.lOl
~welli~. definmB the inner boundar) 01 Salurn'ji
M"l- It orhlli Saturn al an a"era~ di~ 010.00093
AU.

Pando.... is the outer shtp/Ie'nt .<afctlnc for Saturn's F·
rinl. It is an irregular body 71 by 52 by 38 rn,!eli 1C'I'OSli.

and lIea'-ily =trred I, orbi,s Sarum at ana'~ disww;e
etiO.00095AU.

£pom;11truli is .. im:i"lar body 80 by 61 bj' 61 mileli
across. Man: itt than rock. ilS surf_ is CUI ~ many
JfOO"Cli and tirJIcs. as ,,"'ell as betlll~. II \.I\am. 1tlo
_ orb, as Janus. and lbe ""a moon> pIlliS ""dun 30
mib 01'" anad>o:r. If orblS Sawn ....I\~disUnce
010.001 AU.

-"-s haua irftpIIar~ (l n "> 119 ~ 93 tNlcs).
I.ik _ etilhcs<. """""'" illS la\ily rnImd.. "',lll 'C\'

cnI~ bcin& abouI Is..'!O..,;r,; .. di3mtIcr, If twbIls
s.am .._I\~ disunce etio.ool AU.

"-.., £pirutdxlb~ dle _ orN (",lIItiol JO
.......) _ ....en:akc '" ....... e""U) rc- ~'l::lfl'.

mimRS
K,.w..m... a a HrWttb}asItItM~r ..., .....

prra 10 J.a SAI_ n.-s}rur. "drndrrllO IttJItf ItS JPftI1I 1m­
,........~ ... E."C if Gael~. _ .w-..s. I

""", ro 'Srlf(t/rtn -..du .. sp«Y is " d...,:J. "'" I
"'-d "'" 1nuI)' """*"': SHe-. 10 ("(IIyr IN ........
and tIor .....tJ pmtWd a Itand\. bIosJtr/J 10 ""'" 1Itr.
SH&. /Urilnf rrJrlY. 10 spmd w fil'$J In''rulltafus ,n.
'iIlI a _. slink.>' irrIp/tW UlSIQ//nl. II~',," tIDd 10 ""flO<"
IIw 1M lItOft4f,n'y:' jaOli,ies art as t;rJOd tIS adl..nunJ.

1M s/toIo...u< " ..1/ "'Of'l'h 'N """" bilLK~
Mid 11 in '"QCUum. Ofl 'M A_il if I/rrsdorl /'IrIX

.J



-
-
itself.~ mt:I<k/.s dUbl'/ ~'tar suirs _ 1M;' ...nr all \.Wd
FI)~r >VKUWII-aJapled bioroitb, 1M Mk..." from KIlIIflIo
JIaIioft. SUJJt-1U'd 0tI IJot ....,.....IA:. ..-;th Sa1um', rings as
a _~fIil I>.u:tdmp. Kt>nk4', lrodnroart ...." ......-e<>,
""(IU ....." snofflO"~ifoJoJ.~ .""hod",t.r
IN"'

I~:o--"'-'¥ .-" _-_./
1tsrI <frlw """'S f"<J«ftb ..... 10 'PUrf-Isj(Kw
~ c;,.,.', "Jlll1Ipp«lh .-.. ,"-oJ)..-s. 1M
tptdn ,,""QdarlIIo&~-"Ot/l£llitoqN. and,.,.
"*I ...... _ ......" SIDnn ....~·s /1ft:If­

_ "'.,.......". -',., -an. ~ ..-....... _
INn. _/n>a --of....... r;nMINr~

~ SH£. 11:IOI; '" IM"'~<fIN~'
and IQ)ff. _, f ,..-. __,.".....'IN _ ,. dMrtb-

IIlJ. and tJom bmU IN btmJtrll's q '')''''' 10 ~~Jiitk
""'" Hrncftrl. II ..tII all """,riOtOJ jwl. """ hizltly If('­

-..dtcl: II ,""""'" at E)v of God is .. slMl <II

S2.00)'~ all indJl.<i,r.

Dott',fO<1p 10 _ illP _'"J ..-ft1<wl:

SNEM """"........ /!<sun..~~. III Q

bIJJIJIr iNiIttol~-INr,.... .. Ii".c" Iiu '" IN f:"
ofGoJ's_ ...
_~M~

-nw f:.rrIptaJ . "roo C1ofNs.­
ii'lf'osdo_ c_- I RniI'w

Mi_ orbiu Sa.... II .. ~'"CRF~ of
o.ooI2AU.Ar 247 mila .... dia'ICIU.1l '- a roup.
Iy~ ralhor Ibm lIftJUbr Wpe.. The brie
}kr>dItI <nIer - tIuJe In pnlJIOIUOn 10 !he sou:llioe's
diamcIcr - II'I:al.es 1-!1ll\;>S m<'I'l'lt* a g:W>I batIe·-,

The moon", ","ooc is old aro1 hea,i]y cmeml.
11>= ore se,en! laIJe rnter5 of up 10 20 miles in
di.ameler and many !'ll1a11cr ones. allhough w soulh
pole is noubly smo<:Jlbtr.

The most illlJRSSi'''' (t>l"'" is H..sdlol. a loillilc:
cnICf 80 miles ..ide. That is one-dlln:llhe diatnrlft' of
Munas 1tSI:1f. 50~11oob ~... a pan.: "~...- Jool­
IIlI ... inIo~ The <nICr ..-alii _ llwtt rniIe!;

hlP. nI it is Sl1 mda <kep. A caxral -un peal.
(dll: mull of •~ rdIoID;I from Ih< mMDr

~)~ four lIIib ...... t lilt aaor floor_
.\1imlI§ baoi, 1'3'11)- 01 o.am G. , dmsor> 01

1.17 pem3_ and .. escapt >.~. 0.1 mps{~ orb!
om mps). The ''"more' 1U!4'O_t is -330" F.

The EJe o/God Monastuy
1lRs 5QIioIII "'"21 nt~ in 2l.I98 b) otIllm

from~ Co>"CfIaIIII (Po 21). If, , Orisliaa H)-pttt"··
oIa~ IllCI<Wla') non by " Churd> of St>.U\lh
Hea,"cI1. The mon.»It1yomlP'" I!Iot lOp ol Hmchol·s
mllJ1ll~ .. ith I!Iot 'ij&..... t Iol:aItd ncar lilt baSC'.
and a~ tlc'OllOf!hal pro> ides a bftalhliling

>,;..... of Mimas and SlIIum as it n!<'S 10 I!Iot lOp_
E)'c of God i~ a h),!"ltfC'-oh,\ioni§l rttrtlll!hal can be:

UK'd by rrotmb= oll!lot a.um. II"",..,·... ;~ nwn pur­
J!O'IC is as, IIll<l'I)'~ (or ..-calth)· uan~§lS. ... ho
can upc;oiao:c I!Iot tranSCC1'dr-n! ...'CJOlI;b ofGod-,~
(lIw'Oup Ihrir pro.timit) 10 Salum) ...-toile m;ej>;l\8 , pam­
\cs$ inIJndoonjgn ~ I!Iot Olrnwn H)-pctt>'Olononiot fulL

lbc ~...-sIObodIlftfon"'pb t.bD mal an>..
>-.a roc\lld~~ and rmlloX»and 10 hull.­
lillUn!tf,. "'0" 01 w Iaocr .., on TIlaIl for~ (If

....'It, _!aU, WetnplOMa) for,~ ~'S00I.\timas.

In .. ~li,jo", IOw~· pieIMlruofa hiJh-cb»~
w monb o«crIC:~ IOIIn 01 Samnt·, rmp _ a
faD~ diruc lila spcciaIizcs in CW1tI3~
gooillods and tnm ,mplaln

lbc poptbrim i> llpall) 71).80 humans and »-60
sapenllIl(OI''''phs-.; aIlouIllaJt an:~.•'hilt I!Iot other
bait an:~ Thc sWJ.., all!"", Co>"CfI3IIl. citizen:;...

and ba,.. 1!Iot l1$IW InuI ,tnpbnL1 and ,oft"';R unique:
10 !hal scation (p. 21). If.I CR 3.



EnCElftOUS
E......·d". orboIs San ... a-..... ... of

0.0016 AU. b is 310 miks ill diM, • md rt! 4.' a
...~ 'usa olEuropa (p.. 44). The turf_ olEftoe..
bob is bri:I:hl ...... n. .§oIrlc, Iq:IOftS ollhe MII&<:T _
,,1IDdu*1) cnoILIal (.,111 awn; ... 10 22 IIIiII:'I aaD!lO).
..bile 0Ihm _ 0IXftId by Ionc ridreo IIId flSARS. or 1:0\-,

~ ..1\11 briP icy plains. The: moon's inlmor is .."lIITAed
by lidaI forces from Sawm and ilS ,...;g!ltuinJ IIIOOIlS.=.
aling iIIffICi..,u Ileal 10 mainlaill a subsutface ocean 0( liq·
uid "-aler SOft"If: 60 milts Ixrcath!he i<:y CI\ISI. EtnIad\1s'
ocean is 20 miles deqI.

The uploncion ofWs ocean has bcl:omo a pro;.a fur
the USAGS. ",bodlllas I >INIl manned blaKOlIIhc: mooo
(P'"1""...... 2Q) -' is -"'f: ~'obol probc:s 10 mea
ItIrwP lbo ice..

EIIcdaOos lias apily ol01l071 G. adoDluy<Ii 1.12
pe:m3. -' .. iISCIp¢,~ 0..116. (110 ort. Q.093
"""J. The '"'U9 Itlupa~ is a dIiIIy ·3)1)" F.

TETHYS
Tmry. IIMd ItJ IN popJtu ....:II USAF piJoU. "m

."OfJd ptUtTta '*- romhtu m<lIIn/\..."", (-CCM-) itt
1M Ilg'"~of1,Itaco CIwrna. Imt >Wlr. """ ofI~
AKVs mi$judgtd Q bum I'nd snotJdd i~lfitll()" ran)'""
..uli. Tltrrr is a rumor "" RhnJ ,/tal iJ lOW ",,,rying
""",kaT T~1krIIIina. and 11M """,,"( frnJ't'rmJ. hull don",
rnIIJy M~'" dtM .••

-COf'"""' ...~
~S~ <;Uk. s.m.n.

T~'S orbIlS s--n :I\~ eli.. "" <:L OJXI::!
AU. II OS :aII'IlOSI-.rdy itt,. ..idl a diIrneI« 01660......

It> 1OpJp'" os dornmaal ~ Od}__ .. -'all
wn- ,~ <nICf 2!0 mi1e5 ill diamcIer. AroIher
"'¥'I' f<':llll.n 15 llhaca Chasma. a ";l'Idina: can)'Ol' 1.200
miles long. -I().6(l miles ..1Ik' and 2·) milts dorplhal runs
31~ olthe "<ly around the rrooon"scimlmf=nce.

Tffilys lias a p\'ily of 0.023 G. a densily of US
ikm3, and an "",,;ope '-tlocily 0.3 mp6 (10 orbil 0.21 mps).
The a'-nage Iempemu~ is -3JO' F.

CftlYPSD nno TnESTO
Tho:sc two IDOllDI 0CC1Ip) ft TedJ)..s-m U lad

U pl*MI. ".-JdI UI}"piO<JItIowla; (U ahe3d olTedI)'S lad
Te\tw) bdlmd .. CIl>"piO 15. small irrepIar ICY boxIy
21 b)' 1.1IIiksam:a.T~ is I.~bod), ..... 21
~ 17b)'16miks~~.....is~tm-"
10 lit IJIhaboIed.

DionE
Dione is named (or tho llIOlhcT of Aphrodiu:. Diooc

has.~of6'J5 mib ar>d. dtnsity of 1.431km3,
makina it !he second lnDIII dense '" Sawm'$ IIIllOf\l. It
orbus SlIrum aI an .'"eRIC di!oUnCC '" 0.00"...s AU. Tvo-o­
durds Q/ DInnt's mass is ice.. 1O,dldle mnaindor btillc
rod. Lib: _ aot\ess bodia.~ is hea>ily rnlo:rl:d.
........'11' irs tnOIin:l I.,,,· ;'.... IRo lDCft aad Iarp:r
mIm(-rQ/1Io:m..,1O SO miles 1aUM) 1hIa !he odler
sUr.).ktI Q/ft swf_ OS hord Q"md fOd. bI;I: pMfoi
ft niIiDa~~~ 101ltI1oosc _. MJjOr

fc:aans Illdude lto: a.;e mIm knellS (90 mila acooa)
and Dldn (75 miles).. and tho ........... O>asma.. rr-.e
l;aft)'(In ISO milo; Inna, 5-7 miles "idr md half • mile.....

Dione bas gn";l)' ofO.lP..3 G and an~ "dncity
of0,3 mps (0.21 mp610 orbol),

HELEnE
Htkrw is • ~I ICY bod)' dla~ dlc _ orbit

as Dione. bul is tl1' ahe3d u ~ III ft I>i<lnD-SaIum U
p;lUIlllos 22 ~ 20 b)' 19 miles~

RHEn
Rhea orbIIs Sawn aI III ...... disQna: Q/ 0.00J5

AU. Al 949 miles ia diameIer. ;. IS die scrond IqaI of
s.um'$~ Il has1lO~.

The ....... bas .p1I,ityof<l.027 G,. demltyu 1.33
gkm3. and lIJl c:scapc: ,'dOCll~ of OA mps (10 orbo. 0,28
mPJ). The .'-erag. ItmP"f"!= i. -280" F in ,wnliiIK.
.360" F in the: ;.hadc:. Rha i. l,,'o-thirds "'lila ice. one·
thin! rock. The kadi~ htmi§jll>t1'e is lIta,'il~ rn>lI:fed.
~1Othe: ~traihn,~.

Rhea is the: IIomt u dlc USAF. Cas.sini Au I'<lott
lbse. 11 hal • populaOon '" 1.200 1M 1Ilo nl :!OO
~ jfts1O-bo ~~. Giooo bcdli,~ babi-
tal~cd 1110 dlc 'fl'"' "cLAhoui balfft popub-
_ ~ USAf oniIiIary or dlar d""aw.... lhe ~ ~

~dd"'*' ...........snl~p<>_lGio­
,~ h:'>Ils I.Iarze CokImIuO)~opKe)-.d (acil~.

IIId also • """"Ilg btic nl MICa ptUe< rdinefy~.
Eip miles fmm do: m&UI ~-.d is • hip!) i<IC\ft

alllin'Wlef UOI3gt area.



TITHn STHTlSTICS
fJil' .....1-- s-m.. 759.200 miJcs (<1.00817 AU).
Dl_r. 3.200 miles.
M<w: o.on6 b'Ihs.
~ 1.88,.rcnr3.
Grrrr.w,: 0.14 G.
c.e,.... *"xII'. 1.6 MPS.
T" 0rlJir.. 1.12 MPS.
R; • rll'rriDtI: \5.9 dIyJ..

0rfJiIGI1'rriod: U.9lbys..
~lC f"w 0: 1.5 E.lh (dl:rtsiIy ....s t:..1tl).-
~,! Q I •.~ oil.. e 4"" t 6'1;-SIIIf-a "IMr. 4Q'i,ol ufa<:e is IilPd h)d1 .......btw..
Tc....._; .29(1' F.
l'tlpodQl..... 60.000 bioHaPm'~ 12.000~ onf~.......
...,....""'.......... SI*""".....1~ MirQ and 1'1.... AFB);

......0 5tJ*Xjltil (JiaIl&Ii Station) 011 surface; 1'1W1 Clrtotal~
pan (small specepon) ill ortU.

CQllJroI Rat;"', CR 3•
• \\-'hen <;aIcubling stall speed (p. TSI90). usc density

raIher than 1'ftSSU"'.

TITHn
Bnr. Iitopt I spot Iw. SOOff.. 1M on:IIII" liShl II

bri&/u""",-"" dlas I ron '"fixmiks. anti it .. ill ua,"
"day" for /lIIOfher ..u*. But lhis bi1d·~ i.J,o',
~ anti /,,,, ssmru., IQ~ (Itilly. E\'t'n ~II

1M ~"j~ f ""'fuI tht roId.

sn-. ,." iJN dtut mud f/tw. tIItf1 .... 1M 10<>­

rloM Ioori::P'I.l "'" _ c..u.uo.. JUIh-.d w ,WJq,o~

-8"~ tf1M Ory__ ,..,.,. 1Mjr>tJfIulls
of• ..u.rlrty 1oItl}"M PIaltmo. \lJlmo u w!

My~ ItotI-' JIw ..... JJ/I)"'A' at~
F_1J. ......t;", <II"~....kr...
m ..J-. \4~ I Ql'ti>vd. "1OlS,,-. jful
IiU ...."'-- g,. IN Itt-. ..... IDId _ ."d
...... /M,v "", A. n¥q·... •)IN''''•...
T~ dut's ... ....,., To.,...,... .. d dati
~pmdI. anti J,,1o>oo'n~ itp.. dos­
0' ltd:. All '*- /aU. _ .........~~"

ari, if " driJlr IiIir *'w bo'd bdIsjqiIW..,.
tJ: IJ<ntiw ,moo.. • t:'DIor ..,.g .. * .....dioo
/ca_.... ,.1t .... Hncybt.....

Ifwi /Iv 11urI-p/lIN". _..., ..-........ /iU
" /Iaoo't. Her/atNI,.., ..a.1/IC'Q/In !tAl"....,_ Ill> """""
I«df" bfIlio<, ..un Ill>jW/ /we h ....., _ $Itt bww
wtnldl ...

LIFE on TITHn?
T"·J~( .. liuft c:d 10 Eanll"$ pm.e.1II

"""" IIld. 'b .......ea:_ io "" Iir ..,.. form ... • " 0

.,.,... iidu:'*s. This~__ I la"-liU 9 .." .....

ra-d OIl IIld.~ "" _·s surfltt. IS t-ll • T ............
Hoo.""U.IlO...rn-.: 10k hasbraI '" h rt:: ifs oimpIylOOccld.

II has been tbo<Jrized IbaI. TIQn may ... day «mop tife. bit\ioBs
of yean ill lho: fUlUR:...1ln> 1ht _ b«""d • red &ian'- -.:l
TOIl'S surf_ mr:ll:>.. Son£ "deep limo 1".... aI:ioilisu~ ha'o-.:
-JUCd ;opimI :any ...nIcmmI of Toun. duming tNc 1ht ..x:dd
mu>l he held in apristine!il<llC lltIIil d1tn, They',-.: beeo ign<nd.







SmLEmEnT
TAl "'as .. ~'la'p:I for C)'bmhdI atU-

NASA~d\(fnI~ obooIOT'-"m7._
"'....1lIt llUl40)nI$, ~ """""" cl robot·
ic >'Chicks ""'"ftUI. fIoGcd. !lounced and "''3I1l ac:ross!he
pIaneI.w.ed moon, 5t'Ildi"l! back n'ams ol data. nWl'S
landscape 0( Iill:cs. mountains. and riv~ wm abo a
fa,"";~ with r..itIQurisls. a1thou~ lhe time lag meanlltw
Il'IOSI ronlCnlCd 1hemsIe1>-es ..ilh 00IUI'0l of skM"-fllO'o-m,
KroI'O\"eB. E,"" lOS tilt rlfSl~ ...-=~ 011
.low.. 1Rm)" d1ta,1bd of !he da)' .. hen mIIIkBId cuuld tel

foot .. Tan iIllbt Oeh.

TIta do) c-. ill 2lJJ'll. "tal !be fnI ......,
USAGS . -of ....'-alIO ...~ dle _ for ill 10k ill
lhe NAGHt prc,ccI. Hu,"FMSl.- -~H~~Ory
- d~·" d "'!UJIPOIIW huDcftds of~-.I
bionlid -ho would 1Upel'\'>C Ihc:~ cl
C-mi Suoon ,n SaIum <Jrbit aDd lhe ",rmerioe:s on Rhea.
TiWl soon became SCC1I as a !CaIn: ""'ironmem (rom
..tlidl <]1lc:rsllells could be direc1Cd. food grown. and
Ica."('~. A 5WIble .scirnlif", ba>e "'as also t5Ub1W>ed.
and~ and utdIioIosbto l10dcd 10 li-.
eaan for finl4wld Ill.Olies of Iho c.u:a: _

Sira lbo .. :!08Os. Tan'li pop"...... has funher
('J*""d OPe 10 Ibt U.s. milQy huildolJY ill .\IjI"0" 10
1lIt lIS.AF. Tan pb)·d._1D a bnpd,..,(1bo 82Dd Sp.::o­
borne.. as .."d! ••..-.- special opa-1tOOJIl illclld­
.,.Nr.)' SEAU. Thrmilillr} p ....."""" hasbenl- : 101
by c;''i! dr>dOpollt... pIIticubr IIlIjpObiz and eheillal
,nduwy. and its illduslnal base. especially in~
is also grow;J1i r,op;dIy.

Tho Iarg~ colony is the U.S. Tilan Territoi)'. v.l'lich
occ:upico J~ oflhe mooo"s re31 esl3U:. The U.S.lilan Ter·
tiay is (ul*:..:o1 on Hu)'g.ens Cily in !he Nubian \'al1t)'
new d>c: CJClMl of !be M;",;- h and inclu<k'i lho JUr'

I f 't ""'" • ill a ",0" >h¥:d:.CI 1SO by 10
miles. Th=.., abD srrgIkr oo"P""" scauaed ..-.d lilt-.n.cx~-....,.,...... _,.., moW)' lftIIO.
.~ rubofacs. and nIX.tiDL.otaI fll1DJ. _
-".,eia& IOUe-a TIlIIHdapcd life l'om15..

T.....·~ pop"bliO" is~AmaaL ~kn

U.s. citizens 1;'.., 011 M3IIS., buI TiUOl i~ sceo II)' many

AIDCI .....iIh~ pride - ~ .wId 1IIa has been
~ Ib..,q,cd." ioellIed prmwdy II)' do<' UIIIiI­

cd Sma. 1m lAs bml ~ I'edimc lbII T... bdoap II>

AmcncL~ IS •• !he ~iocd 0uIer SpaDe
Trt:al:Y IM)'~.

HUYGERS CITY
The (apit.al <)/ !he U.s. Titall Tmitory is HU)'gen5

City. 11 ocxupics 1he Nubian Valley. a s"'-amp)' kMWxl
ri, ... nullS 1IIa f«e\s ;fIIO \he Minolan~ Hu)",.,... City
differs Iium _ Dttp Beyond 1ubil3lS in lbII it'~ buill 011
IbI: ...tEll: l3lhcr !baa IftleFound lIS lWO IQUft ..,;Jo:s
01 domes .. .,..-.. many IS1bem Iiobcl br bridp.-l
Ilelipu.... fornllhe moac heart of ~ 'JD'"'.... IIICIusIri3I
juIlck~ ofmiJo upon miJe ISd1cuwcal rtf...... itS.

piptliaco...-I..,:1cuJanl bubNes NoII1JIS. IS ugly: lhe
~ ClIurdl oi lho Anadf. 0Ilt oi lhe~ IllIhe ~)~

1m\. is~~ I\W>..,I oi kM'-grroity ard\i~
HQIOo""""'. e'-...yone agtUS IlIIllho city hall. done in \he
2070s "hi&:flll'8l1sllumaniSl~ Slyle. is I tra'-wy. I'eS<'mbiing

.~-
ForwnMely. lho iDImon oi lho bii new habitaDon

domes .., aDI"'IClh-dy "I"J.. Ij(d clc:siJncd b) tomO oi
AmcricI·~fincs."'.''''~..,~~~
lkMu pI'kns. and pk:Ill:y ol ftCO. The ...... 1'0'" fasI on
T-. .-I ill !he low pn1Iy cal be C"'P""""d 10 rexh
~.... lIdlei bi&:hco"!baa lftCl ca:l1'O"''' unto.

HI:I)'pw has ~ P"P'-- oi 41.000 I.... · ....
5.000~ inh....pl... Life. HU)F" bas I compt­
n)_lIll1'1lOSjll'1m.llominacd II)' the Ion& Wdow oi!he
TIWl Con5Qfti ...... Man)" 01 the inhabiWlIlI .., .\eniD!!
two. or four·ynr """trw:IS, IIld ",(1<\ hen: as managers.
boo;.boI.seJ. mgiroens. and Altntincrs. There is l-wn
~ 01~ bel"ttn lhe ICmponI)'~ ...lrtcn
and mc.c pcopIe ...... ,.., made TIUIIlbei:r bomo; lho blIa
bbme lho ICmpI for ~ lox oi lhe cri"", and ,'" in F\:Jn
Minai..

HU)..... iJlI:aIcd _ lhe~•• IaDcude Itt'
DDrIh. kMopPde 142".-.

InDUSTRIES on TlTon
Tho major iJdu:slries on Tilll1 Ire 00'01«110 e:tploi\.

ing!he moon·~ nitrogen and b)"dlocarboh dlcmisUy and IQ
PfO"iding food. reo./. and ~aIiOn for hunl3llS li\'ing In

Ihe Dttp Ilcyond. FatI<Jrie:l: abo produce JOOds for local
~TiW! has billionsoi1tInS oieasil)-aca:ssible
~ c:art:>on. nilnlFfl and o:t<yp. ...1lIdl pIO\u lhe
.Iet ...-y rc:scucu for~~ .-I IJio.
and • I ,.....U-Gocd~ &0"->' IS
P"O'1d<d br fi.osaoII reatICJI'S. .-I !helot opcr.- •....,.doeap­
I'\' OCI Tun.. NcIC 0DIy iJ lhe """"" dose II> the JCUDI: oi !he
He.3. but 1U.28O" F lUupaatlRS otr..... e>o«llca hta
sint. 1110\"'11& eIlS)' ton,'moon IS~~ from



ru:n IUCIOI'li inro tlectric mtI1lY ill ''tfY lUsh
dflCimcy.

Tan allo SUJIJIOI'IS mmd"octurinI-' /lotI pooess­
IIIf QEIIIm on RheI-' ill C...... saoon. Tnan"s low
I""-ify nl did::~ mau it _y l'of~­
~,~ ..idl~fitIIOII....am
nlf_ .-nmt II) boolI: no 0Ibit. frilOlinl upon
ofbultUllunialt II) Rhea. dw:.\bia Ikk. or~'clI.\brs.
~ lIolbn thM dw: "OIi· C," of He-)'~

•• 01 bt~· ID1 dw: U.s. ......, booc hr..~

bfouIlI; ID T1laI M'~ ilIIUkc4 """"""of seakn nl
III:m of.... it of ~ WJIG '" biP
-'~ "N tirO '" , n.pNy p:lOd. I,laIiU
.\kmlI} or~ Tu. it allo a pbot ..~ .. poui­
~ of CMlIool hea .......... .-l dr...... Ka'ICf)'!un:
....,. II),_0UId00n ill pc:r-. radIIer _ rana;.
inI ill dw: hablatt .-llakiaa: lh<ir~ by q'bcr­
WItT~ it a minor tu P'O"''''i iIIdo$r). T...·s
uotic '..w.,pn aara<t .. ina jill! IlUI1Iber of ,iti­
lOIS, of\Ieol rid! mind cmulilIIiont ....-no beam in from fifthwave-. luna. .-llslondio and sample itt 1lIl'aC­

00... ill retIltd bio§h<-lk or q'bcr>helh.

PORT mmOS
This $pKqXlI1 is aclually Io<:titd a few milet do....n­

S!fl'am from HIIYlms. on labr)'s. a s.i:<-mile-Ioni island
in !be MiOOilll Sta. />Ii""" has a permancm populacion of
4.1))~ ...'Orkinll in !be pon and !be~1IJ
....~hou;c and elllaWntrltlll dislrict.

""'Mi~_ ••"""'_"'''''_'''· TITftn WRESTLinGdim -' lI;dmician> from Rm lIIIId e-mi SmDon. at
"'"eD III daily.il.Itt by ..."Qfb:n fm:n dw: dII"",ial n:fillCO"- TIWI ...Tr:$lIi:aj: it pulina popubrity in !he Dtr:p
its.. (anTIS.. and (KlOrit:l; of HII)"gen5 poptt. and ..~- ~ Or;poaiug lIS a pubIici!y _ tjOO.....a1 ""
p."......,wwC"•• olldtloorittt(pri"'·riInl_lfm:n B-.-:ta fucA. and A'~ ~!he 1a5l.c..
me...~ ill dw: S)'SItm. 1k ti,'ablt __ oflht pon in )~ ha>"e __ it b«>;w.&: ..~~~ lhaI hat btpln II)

KlI>aII) I col......... ofll(M= radIIer m.. domes. __ R:Oer>"e JCrious~ ........ lIS a loP'lCt. II thowo::-.
I&:Il:Kd by. brid@:a.-lIl)iagJc:dFt.. es t.Ies ba -= Ii- (12' WI is ....._) 1-., pro-

lltp.IIcd II) be dw: -tin city olll&: Dtep Bc)'<IDCl~ poIw-d biotbdl ..WSlkn. tClOIIltOlltd by dipw
.\~ .. r-lUirt=· .. il:IT_~ar· '.s uT"""'I$IIII&itltpOnlbll...-ldOllllybe
c.il. and -.s R:d Iip.m.na. ....... pnbtiu& pwkn,1o<>'C> PJK1"'II in very kJw pI>"ify: ill Eanb or c>ft Ma'S p:ariIy,

;:.~~~~~ ~;~"~~:~~ito;;
den.. At II -..I 011 a IIIWIIlbII boISu tMrl: _ ol IICfOIS. _ ....-co~tt *-"1 -.I MCIlIlp._atitD.

~and ...'lllclKladinl:tXCIIpilIIIOll .. ~ch" e1c:aet- iIM:lt>'t e:wane: brualicy. Goo 0Il1ht·· '" ol
_,-lbct.l,""tt')' .."dISII:dtd..-l~In:_ • it Iepl.IPd a JQR:C P~ for lht
t...ad on t\"er) SIJ'l'tl c:omc:r. AlIIIcu&JlIht G>l'J)' 'porfsp"::........." ..
AJcc:lt .._ "'" otfTIIM in dw: 2OllOt.1hty __ .. ~"!ibrtsp _ millinuIl Ji.., lad _ ~
!he~~ DuIE3nilt Baza:w (p. 88) 011 .\l~ it Iht _ ill pits.. and ..... allo po:utS$ a ...-.
IqesIID !he Dtr:p &)"OIld.. otruinl~ UOlICI or.1tJ5h.. Od ..-..,;r.~,~M"

from Ca'es and UarlI.\lounWo. Itfi II) !he o;:reilIIi''ily oflhe~ inYolved. Lh ....
Nol all pIaslftt in dlooe of !he lb/L VI5iIorI CIIl nciQg, if. z mudlllbout rMdltd.oology. WIL. Teamt

R:nI ornilhoplG' bml-pIanes and smamullt and ,.... In: genmlly sponsora1 by Dtr:p Beyond bo<-.1l oorp:n-
bcf>oollGllbc 1O\Il"tfS. "Jlk-l into cybmhtlillCli'OfO'o'm; 10 tions.. iIII5 !he rost of a _ titan CIIl be quile e.pens;ve. nm-

tour the Cllllbatt. or don htaIcd m-ysuitt 10 10 ethar"e-1~;""'~~·~""'~~·cm~~f«~'~.~'~.~'~np~.~~~rina;~~...~-~.~~nc:srs..~.~~idi"illi in !be ...~ sea. •



Drcspnc Milns' tqlWlIIOR. lOmI: 1l:Ii,1tics ...
forboddm. 8ramllugs ... a,'Ji1able. bul mwn kinds
(~lbo.>ic~ \1ClclIl1nt:llLll~) ... iIIc­
pi. ............. IDd I'IDIIlh& ,e-.tm If" rqubIo:d -.l
~ saa'eryis iDcpI..-.l buoidlCIIIIlXll) beindm­
llftIIl by Icponulc <uptuows - ~ an', be 1'=1)'
bousIIl -.l s<lkI (l:u boolhclIs 11'1) be. lIlCb:IiJlg lllOlC
..'i!h ..... iahoo<plb~The T_ $h:n1I"'- Dcparunml:
- and lllliliury~ ifsoldim In: 1Il\-oh"Cd- ia'=ipc
~ -.I try 10 maifuia Oldtt.The TSD also Iric:s 10 wp­
pr-... orpnilcd crime.. .. h;ctl "'",. dlc I-. d<ca:Ic """
,,'OI"I'i\Od 'IS "'I:) itJIo lhc 1OOO1I'S~.....ilh ,ice
In(II'Cr4;Il"·bJ Itpli=i mmc «lis ctIIlCC"". 011 bin­
~ and fencing (poopic al..-..~'~ IICIed """"") 10 poy
dcbIS. especiall~ ..ilh lhc ca>inol). proICCIion TaClcts, and
the sale of pirated sof.....= and goods. In pani<:ular. croIK:
and ad\"Cnlllre §linki¢s. ~Oi<CS of rntd~ ,tars. and pil'lllC
copies of companion Als arc all P"l"'br, ~ially gi\'Cn
!hei~ difflCUlI) and Iaj;; rime in'-ol,-cd in 00....-...
krIdi"i C\"CII Icpl maatnaI r""" Eanh Clf ~brs' ...."Cbs,
SciI,ackula: - lhc~. cdib"l' and UIcpI av.-'iD,
ofAI1- III ifOI"mg ploNc:UL MOIll cnmc ttlls ha,'C con­
_lJOib ...,m lhcTm;.n ~bf... "''' S~NicMn(lf~l¥­
lloIII Tn:lds _ <:oIIllic:t!; ~u:. rn'll DIpi.....;.q ...

flllly ctII....oo. and :i<lnXWneli end ia Nood:shed.
Pm ~haos is b::alcd touII'r>obl of HgyKC"'S • 16"

lIOl'lh. 1()(f ...'tSl-

TITftnOmftCHY
T_.., hip bcr-..«n lhc U.s. and Olmesc p'­

U'.'kl1$ <III TitIII. !be SlA bdk'\'Ui JianJIi SUIion's pow­
p:lSC is 10 prt>\ide I base r.. In) fuwre aiI:Idr< ... lhc U.s.
Tilan TCfriIuy. In \be past. T1W\ ....-as seen ti a pIancIary
e<llidel rh:lt allo"..cd rapid flXOI>SlilUl .... of U.S. helium-3
mini"i op:r3Iions e\."" if Cassini Stalion ........ <bIro)"Cd.
lh:uW 10 !he shielding that lil3ll'$ IllJn<lSphcR prmidcd
from I:asoel" and panicle beam bOilli,.mn.". and infrared
obsen-~ Now ma. is 1I....ncd b\l1and (If air :IS$OllIL

In faa. !he SlA is oor=I in Il5 $irnaDOa Ihal. JianJIi is
inImded as a t.c: of op::t.......... bull11e acwaIlllOb\"CS ..,

...... quilI:.\O bdJiIaal. oma is~ym.-oa SaI­

..... Ht-3,1ad \beC1line;c .....0 ..... (can; wa.nmp..
coukllla,~ T.... Capwaioa dIotc: elf AII:s ..~.... II
..-islla. By pl;ac:iac a basoe oaT_ ...ldI a Qa, CIfl'Il* 01
.... . , T_ Capw...... tiKU. BcijiIoc c*ubam­
illie O.s. ....a .......l11 be li::sI ..~ 1011) ..,....aa·
zy bklo 1 wi. _Ihc~ In Ihc oma is ck\"Cl­
"I'ioc il$ 0-..11 LJr-'S-bescd Hc-3 _''eo bullil101lhal. is
.............. IIIIe miIiIary bee an T_ ,",,,"ideo sa.gic
0JIb0llS. Of 0CM'5e..~ is a cbanoo u. .. i10cidaa on
Titan may~ abe u.s~ buI Bcijin.c bdic\-es it's a risl
wonh Wani - and a ...."I)' 10"""", dlc ...u1d Ihal. America
does IlOl 0-..." lhc Salwn S)SICm.

Tilan AFB and Camp McAullife
T1U111 Air F<ln:e s- opel aILS 00ltI Ir1nSpIII1 and

MriU TA\'l. ti ..d! Z> I fIiJht 0( 1l'IlISSUIIC 1r1nSpIII111f'

aaI'I and 'TIOUS air suppcn and 1tUli.'1I'..... ~toer·

lh:Ul. h also -....orbol ddo:n.a and ,n... .
wd';

e-p McAuliffc is I u.s. AmI)' ba>c 1lo:lIuDI dlc
8".nd !".p;(boo.oc:. ti ..d ti lhc u.s. AmI)'$~"­
w.r... $dIool

The "'0 .... hI'~ I combtncd p...p"I";O' 0( 31100
bot.IiiaI- ;111 soldim and sc>'CfaIlllous..:Iinf~ lI>(I!\l

0(1hcm U,k bul "'M aIloul6IXI .... inf..,upl...

JlftnGlI STftTiOn
This Olil'lCSC >tmion ,s loxaloo on the '"nCCk~ of !he

M~)'an Plateau. It ....as fOlll\dcd in 2092 as a small sdnuif·
ic ou'posI !oIudying T1l:Jn's plancloloi). Ho..-c'-n. in Feb­
ruary of 2099 a Xiao Chu fartQulcr ani,'cd anti I:qan
>buntin, dovon """CfllI hun<JroiJ lOItl ofCIIJO. !be folJool,·
ina ~ur. !he 5UIion fiplalcd IIllO 1Cb'1f). A ............."1lI
..... COl'>WCIcd. folJo,.'cd bJ. mulbplc lVI'"$ofdomal2Cri­
CIllbnI buiklinr h _ b<camc .......111 Ihal. XW a..
..'11$ ...... biop:. is lmks 10 ,-wIy inCfa;c lhc .
p...p"l..- ...0..... I fC" mondls Iht iIIIDI's pop.....
bas 1fO"'1I~'. from alxa 1SO pcq* 10 Q\'O'

I, _oflhcmbioioid>. Thos.\....."Ul .."idlabnn~·
lhc O.s. 1Miliar). ..1Iich s&cppcd "I'~
R«cnd).1ht base has btJIM 10 m'caI dda>l<>'C ~'SlUlI>.

The~ amurMI it is pmoII<d 11)............ bioiods lad mi~

lUI} ~'bmIklls.USAf ","Crllipb ha-. been challmp:d.
and _' _-aircraft Iascr Wamc:s ""\"C begun 10 sproul
aroun<.l!he Slalion. O>ina has IIOl otrocull) 0laICd II.- !he
Xiao C1Iu base is shaml ..;111 PLA miliW) pmonncl .•.
bu. \he SIA bel;e,es that to be !he ca.~.

Jiangli Swion has its o.....n snull Sfl3CCPOI1 and is CR
S. It i$ located ~1131itudt 11' north. Iongiludc 106· .....""'.

GrnInG ftRouno on TITftn
Ilutr'lft$ and other~~"ins 01\ T1l3r1 .. iU

usu.aIly 011>11 a sman.wil (If Titan Juit (p. 131); lhc Lauer is
a hea:d~ ,-...:c -. ....'hclha iMido: or ......
pcq* oa foot ...in odop dlc ..., JIidinJ-bouncinI
'1luIMry hop~ pi! mcd... l.lII'I.

Much of TUI's mID< il acachaous fOr ,-.:belts.
....1lik lIOIl'k pOUlIll .. solid buI~. dktt-·s~· of
"'itt __ iUIIdac- ICffaio~ of ~. IhaIiIa,

cthaDc and haIf-frt>zc:a ..... (ia prIk ........~ • "'.....

or llWSh) lNo ...."$ a-a--el.. The Awo8us: (p. 1'l6) and
World bu(p. 1"8) ... ~pocal pound '"CIOiClC<.. buI~
TIIIIl dcsi....~ also .'+f\ibious or e-.... lnphibioul.

Tl\aIl's~ of dintloe .......,p.... and In G
I"'\'I~ make ain;rUllhc fnom;! means or rra,-e/. lilalli·

ans' ......'. affair ....ilh fl}"I"i 'eludes trIIIetlcs that of
Americans ..i1ll!he auIlJnlObi~. M06l shorIl>ops use



Ii&llt airaWt. be~ and buting...'iDg
(II'WhOp",s (_ T_~ ~8",J Pbw.~

Po 1SO): lilt ...... ...., 1)l'fS _ ra-ue;I I'ct
Jooo'"'p;I"""Cftd ."UtiCaI w.eotff. ~ lilt
p<>lDt is rwdy RIitabIo for buiJdi... bI*'I
Slnpf. Moot huma1s ..ilo In"e pmnanendy 011

TIUIl 00111 l P""'J"lI 5mIfHIIl~
(T1UIl1'ldhoppor. P. lJ9)or ....... tot. ..'hiIt
ApUa mfa........IIS ..iJ1 asualJyCOllClOl ODe or
_ ..oJx:u. sudI.lbe~ft (p. 1l6).
~ fJ)inr; iDfoo........ ~u lilt b""""'"
(p. TS121)~ abo >'....." cu'o,...,. polS ond
oompoIU(IIlS. Long di~ fuahts can be
~ al PQn Minos on~
."dIic1n fueled by meIhane rlIT1,I<IS:~ can
a110 ~ach orbil. and R:wn enoulh delta·V co
"isi! other moons. TheR: all: sOOn·range wis
bcl....ttn Minos and HUj·gens. and kJngu"
ru~ arc"~ by chancr.

NaWcal >rllicln In: abo in 11K Tilltl's
_ In: fllirf)' !ihalIooo _ "" _ lhan half l

mile deep - bul PCJ"'~~
c)'bmllcl15 and IlWIllCd ll\lll..subs still
apkft lilt l-1iD<:-. Sea and smaJlu' bI:.l:s -' rh"(Q.. AD
dftc c. aho be.-.d for~~ a!IInlJb
>U'Y c:aIm ..iDe! "II·M;.,IIS nak OUI ...... ~bD). a.cnti
In: fiard ..... p".OOOIlS or so::apa.. bDlIs IlO alJo,.·1aldiltc
011 liquid surfao:cs. RII' _'dliCN opu_ 011 T__

IaOcir:s. p. 1~.

SnTURn's OUTER
moons

Beyood Tll:Il1's omil. SOlum is cirtled by se."fta!
smaller moons. None Iu.,·e permatoml rolooies. bul bolh
Hyl'.nOll and lapetu:s are~y.i~ltd by 1wrrIanJ.

The moons are IiSl«l in order of !heir disI3IU 0IIl
from Sarum In odditioI, IlO lbe named /l"OCOJRS deK'ribed
bricJo,'. lb= ..., ",,"mil lin)' moons IIIIdcr 10 milel in
diameIer. Il105I lite/)' CIllIlftId c:ar!xIIu<:eo>S 2SlerOicIs-.
Most ..., bmd ~"Oftd lbe 0ItIII 01 bpeM..

HYPERIOn
H}prrioIr'uj:n>oriJr bIq cfp«1pk itrj..:IftI ..w/t

_ .... .-r _. IofWr rN .aJiuuy #\-iCJed _

GypqNo&fts. rNy ranW dw pIIl« ..... '"1"'O'vrt l.....-t
..J_ all.li>Wcf~ .,......roftlllld ..YGJ'l"U
an rutd .- 11.>,.. I" f«'r. _ • 209l:lJ. .,. ...."
bftrt ..-.- rital rN fIS,l.F. $lA. or.\IAS4, an rntiII6 nJP­
nunJ Dlie1I spacecrufr _"'" .boo-.; rN OM$ ritalllU I«#i
Wy liCqrJimJtr-'~ 1-f~~I/ SOWI<kd iNe,.$(·
i"l. sc J /mwW fmm T/lQII Ie H,.p~rion 01'1 " ,.1lled

01Y.~ ..'"' "I"'" cfH·~,.. (_ .......,'
jotrnf<Ihm. __ UFObt#J~ 14<' _,;MJ II>t;tI 11>"'"",

""" I>tfotr rN ....,.~ $ItIntd. tIItd ...... _ II>

..-*. I':"'rw_~ dw lJSAF 1IIImd)'/urJ pdtu_
rItnr. "'" rNy __ "dtGr .." .." ....., .....--

nwlk>WJo-rSpo>no TtNIY"-',It! _lJS.l.F
kNp ptqJIt off Hypt.-. "jfI$l _nm "'" tr- dw
IUmJ dwy',. crt''"-I .,wM-/.,w;1It)ft>/ SO'to""IpI\"
""9""'t O\tr. 1M USAF ..... •/Itf/)UI dtta. IIIId doty'U rry
11>...,. ,.,.. of1lmtdittt 01'1 H}prriott u" poin N • bflf
of1IMr1 and .." had a IO<I.lI)" "",.;" ..vh /Ill ouptiQn<Illy
1""1·/00 Pmkrror (call·si,,, 5po:lm:J\\'/Iono'kJ rhm ..Wlltd 10
pkz)' 1<1,. l,hinJ: ...~ btIrrl)·lI\I.Jstd spfmuri"l 0«=/'."$. bt;/
tJIIr pil'" Jop;~ ..'ar a.SlutF. and JIlt pulltd II off.

Did ...~ >N <II,)" uro$~ StMI 10 sa,; "",hing ,Ioill
""<ISrl', ;" ,lot WI )<111~~ OfC04J,(3<'. 1h<')' "'f'I .... "'~n ....'<1).

fmm riot t>CfU<Il ItJl :PM. II.. did do -.... e<n"irll. IIIId
JlWIIbId 01'1 QfI o/Q·Jt)v Ip<JCt 1/01." rJrar S/o<In:IIt IIISWtd
_ ...."~ 11>" (j~ps)'~ pirtJlt.

0....~ 1M fIS,l.F molly is IUIitft _ ..-,
drMt' """" 11.>,.• .. if)UI s-.wr Wo __9* f d I
""_........ cb<JItr /I0:1Ioo/Io <tfier "",... ..-.uwrJ:-.
,,"-""OW

~ C<!pl""""--
l.-I, SJS'ft' 0.-. s.-.

H)-puion is .. irrcpIIar ....~mib~ 162 milel
~ 136 mile> across.lbe Iqea -.sphnd brxt). iftlht
sot. $~'SOtm. H~~',""'dill" orbot.......,,;l S3l..-n. its
'"'"iular oh>pe. and .. <Ifbow mI<ln3nl:e am TI_ c0m­

b;"" 10 ghe lhe sauollill' I dIaoo>c. nunbliftg rotalIOII
unoque in me sobr S)=. The ,....<rage diSllnte

bc-N-.tt!l H)perion arx,l SalW1l ;~ 0.0091 AU.



H)l'lerion II&s,~ rrUaogr.I.,ilY. an aapo
'"dOOly 0.06 mpJ (O.£WZ 10 orbil) om! DO aIJI>i:JIIphm.
Duo 10 iq~ l'CUlion om! e>cr-<:t\aniiD& hori>:IJn. a
.) peaaIty IIppIielIO aU PiIoliIlI rolls 10 land on H)p::rion.
and Ill)' "..., Fall Kill mlb..1bro'A-ifl&.~ or I3IlfCd
«ICllbIl fn: ,,'hlie 011 or .... iq...&cc.

~ IUIfa;c 01 H)-paiOIl is old and be3>iJy " ..01­
1be IarJQI cnIcr is 7~ milc:s IaOSIS md 6 mib doqI. fa.
QIIU IIlC:bk _ ....00l5 "indirlI dtasm! CI'ft. IIld fnI:..
_ The _ adfmd a majJr coOisiOIl a kw biI1ioa

)'C3B .. 1bM bl-s lIIIdI 0Ii1 ...-av. "'ba',1rll is boI..
~ ft and red. ..... a clemilyoll:~~.

H)-paiOIl"-as f........,iled by humano in 207~.....httJ
lI'le USAG$ OSIabIi~ a IC'mpOl1Iry~ 10 5ludy
the moo,f, ullUSUal FOk>IY. In the period 2084-208~. lI'le
~ "-as occupied and elpandcd by 64 Gypsy Angell "'M
had been "minS:ll Cassin; Slation bef"",!hey "-ere dis­
miS.led lIS. resoll. 01. labor disp.lle ...ilh TItan Consortiwn.
These JOoQ/Ied")liraoes 01 H)-paiOIl~ rai<Ied a couple 01
lie·) ,rnpmenll. Mellifli fOITIl: 10 RUSI 0Iina and othen 10
Ilomesoeader tomnIIIIIitie$ II ""''*Ie jlricu. They ..-en: in
1be pnxuI 01 con'"eniDa: 1be capwm:.l roboI~
"httJ US. miliury foras arri,ed. Some 01 the pnleI
""3p01' ocben "om aopured or IciDcd cavenDJ tbear
~

Today. H)-paiOIl is IKd by die U.s.palli""'.'
loW. COl'> ........." lI'aIlliDI na and fRr.rn I1IlF for
lbe US-Army and Air Forte. 1IS"-cD ill ami for
Colo....• A.cr!:IlopIlle and ~"DaI!Iiu n+ t !

~ old USAGS base is _ jOCI_Mly iIll>ab-.1
~ ...... $AI is wrioned~ 10 aa. ill camai<.
er. \Io'loalllUJOl" e..eraiCS or _ ... on: 5dIrduW. lIS

popdaftOll~ P,'dI1O 200-300 people..
A .... 01 Phd." AKVs (and .....ta:imcs • Iarp:r

f<Jl'Ce. If marteln_ an: COClfi'Jirc) lISUa1ly keep _ e)" OIl

die ll'IOOII. n1 ..'\11 eaforoc a qua__ ..m dIe!eSWII
...,. is IClUalIy III lISe. VISilon c. land eJsc:,t,1Im:
~', ............jIOl~ a!IlII:Juj;ll iI's P""'ibL: 10 hicIe l;IIIeX!f
and U'I,-d Aeallhily by 1&In& ad>-.mage 01 H~-paiOIl',

lYo~ seoIoIY.
Some _01 H)-paiOIl are marked "ilh paint. rDo

be....... or '-up Uo)1nslhings IiR ......'amifli: \his ami

may ronlaIn unexploded muni60ns or othor haurds.M

lltm'. oa;asionaI ""n'dage from ,'3rioo!; encounlef'S
in 5OI1'le dcq> ~. a1lhough USAF r-.'..~

IeaIm do m:>l:e an drm lOde..up and mrie,,, rrtOSl

debris.~ on: :also~ runlOI'S 01 Iud·
den ad>es ollie·) Iefi behind by lI'le G)"I"')' ""leis.

IftPETUS
T-.faccd i.IpelIl:s is 907 miles ill otiIrratt. and orbiIs

s-.. II III ,..~ me--r 01 0.1]>.,.1 AU. i.IpelIl:s is
oImosl: eraitdy mado lip of ..-. ice.. H""..e',,,". 1be o;ao.
lnll bef,.""", 1be soria:a 01 bpccus' "''0~ is
do ........ The~~ .. "",'CfCd ..>dl brip..
dirty ice.. lIIIdI like £axbdoas. ..>dl -> brJe <mI:ft.

The ufacc 01 !be Io:oIdill& .....ltiJIbc>c .. c-.d ..-.dl a
dart e:atm......... lDIIeriaI rewrnblinc 1&

III 2032. • Russia<> C)1II:nbeII "'*landed Oft~
and JIO"""dy lllmaficd lI'le .,..... • '-plWl carbOft
(simibr !D 000l.) 11I(\ '"a'lOUS 0I'pII(' pk. ICeS. wcludiiC
poisOlIWIe)~ sudl • f1'Olell h)'drorm
C)"IIIide poI)lI'IIrS. The toqlO'iOoo ol1his lIIaIeriaI .....
idenDcallO T_lholilI (sec~ T"",,!. P. 61). 11 is
belie>'«I1llIl in 1be di§uN J-Sl. • rn ,,'e rne\eOf stn.d
T1l111 (~bly rormiJlll lI'le MiMan Sea) and bIaslal •
doud 01 debris ill/O orbit ShoRIy afierll'ard, lapetus
pIIS5Cd lIwu~ !be cloud. ~Ili", in !he dark lain Oft ;ts
leadifli swfaoe.

In 208S.laperus "ilneSSed lI'le IlISI E1 ol!he tale 0I!he
PiraIc:s 01 HypeOon. One of ''''0 fleeifli Gypsy AnJ:ell;
CoIleah'e "essell; was on course 10 10000000\lS, appam1d)'
plannins 10 I>SC Ilte moon. pan 01. 8""'i1ational,ling­
.sholll'la''leI...er. h "111 7.400 miles from lapeIU$ ,.·httJ i,
"111 caup by a pursuing AK\' and dc:scro)·ed. The AK\'
""lIS conuoIIfId by • SA.!. and \his pwticIII.- action~
~ (lIS far .1II)'Olte ........-s) !be fll10l lill'll: !hal a Ypi­
_ aniIiciaI ioItOigeon IciDcd huonan be.. Ten )'C3B

laT. ill :!09S. a G)"P'Y Angel~,att Iatldcd 011 Upews.
The Cl"e"" "'(II .... ,,>!!D crecI III in.lnif; memorial:. bIad::
t.U: sQt> 1IousillI' soW'"P""=d rDo beaa.>n.

Iapetus bas • <Ie>My 011.21~ IIld • soriaoe
p:a'ily 01~ G.~ aapo '"doc>ly .. o.J7 mpJ (Q.26
mpJ to orbiI).lapcws· orbiI .. 1OClined .. IS' to SI!un',
cop iaI pial:. v--u'IlIIJI inbat._. JOOd '..... of
5_"l's con, I rial5)'Ilem. "" _ .. U.s. biIliOIl­
airc .. JtjlOliidly co ... "'Ii "'MJdinf: • pm_ P"~

~-

PHOEBE
P!lodIc: is die OUIUllllhl. 01Sawm·~ rni6-siml1llOOllS..

.~.~••~.•• Saoum II • diancc four WDeS 8Jaler!hall !ape-­
nil (51,...,..., djsll~0I0.086AU). h IS. capurtd car·
1loNalous-YOIalile~ mu&h!y 1040 miles IaOSIS.

..ilh • dusky rcxktisll surface. III low densioy indic:ate> 1hIIII
i. is. nibble pile aslerOid. filled "11h brJe P""" spaces.
P!lodIc: orbi1s S=m ;0 \he <lJlIIIl'$ile direction 10 thII 0I\he
othor lIII.jor moons. and ItIWe5 abouI ill W$ e'"efY 9.4

houn TheR are no Io:rJo,on bales on f'IloctIe.





URHnus STHTISTICS
DisIDitu j.-- Soon: 2l) AU (Jan I. 21(0).
~ 31.800mila.
Mass: 14,5 E.1bs.
DmsiJy; IJ pemJ.
Gnn1iy: Q.89 G ( doldsj,.
~ \Hociry: 112 ...
ToDmiL·9-3qs.
R .-II fWiod: 17.2 ta:.1..
rar. 83.7)'QI'S.

.. ,_ric c""""";;:·~..~.. ~ h)dItz
.bdio.om-. no:, d

T...,... -e. ·ill· f (c:bod 1OplJ,.
.1./-= 21: _ bdow.

shalkroo'lll:S5 of its &fl.'it)" ",dl 1rIa}' Il10IU II .. idnI
a!IcmIlin 10 Sarum (or He·J Will,,&- ""Me Sawru iJ
""likely 10 run (Ill' of Ileliu....3 ..y Ii_ in tile f_.
able: fullin'. tIlere _ inlCtnllltw "'wid racIler ..... buy
tIlelt eneIIY from tile U.S..oomilWed Titan Comonium
... and for romp.>nies un,,-i!lin, CO afford tile OI"in,.
ed,e '«hr1o!ogy of Columbia~. Uranus offm
fe...-er minin, challenges !han Sa'um.

1lIc 5IraIIgeSl feauu" of UflIIllOS is ilS unusual rotation.
[l\SlI:ad of being roughly petpendicuw '0 tile pIaoc: of !he
ecliptic. like IIIlliSl. planm, il is panllel 10 it This means
!hal Wring cmain parts of tile year !he pWIeI', p:.>lar
1lC'1OfI m;ci,.., ""'"' merJlY fll)ll'l !he sun \han iu <quaIOI.
As a result UflIIllOS has !he ""'"u_ sao<;q of any
planet in !he solar S)'Stnn. For eumpk, dutilli !he nonh.
"" SUITIml:r, moll of tile ,udkmhmIi~FU 2l) yQ'!
OC ghl. ",iWe tile SOUIh m;ci,..,. 2l) )..,.., OC d:w:1oas.
In am fail sunrises and _ ~ normal. IkspiIe
dti. k:fi4ItS......-es II tile~~ D(II mucll dilfcrall.

ct.I dw II !he poIo:l;. .. 10 ....... heal nasfcr.
"''hill: tJnra .. a pml pbnot. lIS IllImOI is
~ dilf.... from~ of Jupul:r _ s-a
'!«arM II ro.m..t II a p..-r discarla: from !be
-. ....., ct.I 8CJ'l, '" lIlS mass .. ico _ nxL
and oaIy abnuI I~ is Irydi..... Ur-. and ItS

....., diSIaII oiblin&~~~

n:fi::rmd 10m ""Itt pmlS~ r.tKr ct.I '"p"....-
Ugnus'~ is IIlOIU) Il)~_

bdium. ...'idI a srmlI __ '"~ F.­
dnucI b8rds '** npdIy abnuItIle pbnot. nn
d$inf;t bIue-" ...... cob is"l0 IllI:lhme.

~_,. CcnIili<lns 011 Uranus .., noc as
flt'ltt m 011 "IUk ,as paru. bill QIl.,,'e§l ..."inds
.aU blow ill 5fI=k '" 90 III 360~a'~
abnuI22l) II1JIb on !he cquaIor, Uranuo has f"""ft
.w:rms \han tile 00.... gas pants. am no encIuring
~ S«lmI .~ ~Iu: !he GrtaI Red
Spol of Jupi1e1 or !he dart 5pOlS of NepIUtk,

URnnus

THE CEnTnURS
The Calcan .., a small 0W:r MJUIaDna '" oll,cca

1IlIl ade!he Am bo:h-em tile odlito'"Sann and u-.
.sam.:~ Klnpu BdI ObJects- (p. 7~) ..'hoM: orbits ba\..,
b!:loorne .... lUibo.1. tu odKn m ,•• fJol>eo1 \tIblik
.....iJids.

Tutquoisc--hlkd U..-.. is !he lhird l;qesl planet, but
if. abo !he Inst ~i'-e of !he foor gas giants.. and in
some "-")'$ is a ~COlIntr)' COlIJin·· 10 !he Olhus. It bl;1;s!he
cn»hin& F1"'~)' and laribk radiation of Jupiter, !he CQI\l.

pk:o: icy nnlS of Salum. and !he high-spmJ "'irx\i of Nq>­
lUlL None of itS moons 111:~l)' aeti,'.. or posses.s
~; all ar.. limplo: balls of ico and ro.:k.

rei ltu$ may........-o:oely. mak Uranus and its
moons an ida! ka:lobon for (UIlUlc roloniz.aOOn. UI'IlIIK
is noc I~ ,,-hm: prnm-..tioaiSlS 111: likd) to com­
pilla if major induslria! d<'\dopmml tHe!; plIoe. M"",_
....tt. tile IlClab,l' Qlra of tile lIS pam., ",ndIo:r and !he

Ccu s ...... sue from a r.... lIliks Im!f,l; 10 juR
....tt [00 mib .. diamelu. The 1qeR!l<>::liies.., IIMkICl
lila' 1Il)1llK:aI caQn. A~ '" !he icic:r e-s ba\..,
bccadhmcd III ~t.s .. ""almelladirll~opa--.

2060 au...: AI 106 nUcs ill di""kSU. aw.. is !be
IqeR "'!be Caun. If, a toll '"<bI__-md ico aidl
a lllicl ro.:~ ..-. somibr 10 _ KlIipu- 8dl ot,las..
\\lKa ItS _ ...... orbc c:au:.es lllOPtiS ",idIiD.a or ~ AU
"'>he ..... ItS ico bqin:s 10 e>'apInIe. SUIl'OUI'IdlDa: it ..,tII
acom:t.1iU halo. As a ""lUll. iI iJ abo dassed m a C'OI1Ll.

.""""'"

Yggdrasil Slation
n.s .. a G)py~ D . pojocllO cbdnp

'"0)- TfftS- _1IO:>IIe Il-.b.". bcadot::a. ",'idI "" ... aw:d t.-t..
I'OCJa _ sylllbwA: py....opIIiIe "'"'-'a. lap doe OC'J body for
- .". ",,,,*, 5pIICe-bbo:t rea."",ha:_. a ........
kanr. Da"l'a".y. !be [lo... hdin'e ". a....pe va:
COIdd 1fr:1'OI1O • ·"oass .. ......., oid. a--a I nw:opstna:_
I;ft~ or .,... ids '" mib acnJ5S. "_",'OU!d Ii,.., •
blblill ......la III dlI: 1Rr. wort is ,,"oceediu. on rnabnc dlI: Ira;

r.n. dKK 1ISdf.

n.~"."""~'l is """,ed on a two-mi\e-......, e-..
body.~ Yghsil Cl.Itm'Gy~ ..,lhul6AU "'dlI: sun.
,,11= seeds~ brl.., Iendal 11). \\Jid flyer bioroods _ a small on­
$Ok_of KllIiIllOdIt'\il TmaoTanjo gmeDc~ Yg<hsil
SlilIion is "",,,",lW by a pair '"BanirodNype SOPs. Pop'larion is
200, CR l.



7Jtr lnurior. Uran~ Jacks lhc dm>e l:ICQII of
I~mNllich)~ tI.-~Jup~"""

s-n. nor~ il lin." a~roc~y l.'l:n.lu oompo­
~00n loimPl IlImI fm:D po 10 lJush 10 icc llllapd
""Ill rod.. Do I ii,,, 011 P' 0IlC ',,","li U- II
oould be _10 lin." adlCf. 'l:fY bqe l.'l:n. or ""COR

".L
EXPLORRTlon RnD
[xPLOITRTlOn

Far 1M pmt few)~Xiao 0Iu bas bml cpnIy
wd)lIlIU_·~~~~ber·

*II bfllocm Tht wu1J*l) is~ ...... 2S
~IBA _ n...c:ore klwp:,:oICd rn:. M_
dIl ..t~ by inf.........lS. In 2099 • bep an
c:J<pIooMCMy He-3 rnUung opt,,.;o,, fn:lm its """" (III

Muam.

He-] Mining of Uranus
Tht mtIhod bo,nJ! IlSCd on U~1lS ;llimi~ 10 ltw

.-1 (III Sarum (p. SS). but limplifJed due 10 lhc wnall-
or plill'll:l·llov.',", es<:apc ,dxity. Insttad of empIo)'inl
a pmlWItlll acro6\.>l~ and a oepa<ale tnn>:IlJrU-o

phfflc ,."hick, Xiao Chu uses a singk dedicated Helium
R""","<1)' \'~hick. The missioo profil~ is a launch from
Miranda. aerobfakina inlO Uranus· aunospbtll', lhe
cleplo)'rnt<l, of a para<:hult to slolo' dolo'", """ innation of
an UN$IBA balloon for lift. Processinl is handled in lhc
wne ,ul as Salurn. but af\t1" lhc rank is filled. lhc HRV
taI;t:s (III1t)~ and fills its 0\0011 fuel tank. dun'lj'lS 1M
balloon (lhc a'lSI of ",1Iidl is wnall Clomplled 10 ItIe ,..tile
of lhc He-3). and ;1'l1le5 a fISSion rodtl 10 lin 0Ul of
UI'IIU·~1kn il eilhrr """"" 10 lhc Xiao 0Iu
t.w _ • Muam. or heads dftctJl for £aU! or

"...
URRnus' mRGnETOSPHERE

Tht ll:lIpObC fodd ofUnDIIS mffen fftICIIlba of II'IOA

lllhcr planeb.. h il "'" aIipcd ..idl dI< pIantI·s poIa.
IaNead. of01'1 ·"e fftICII dI< CftWf ofdI< pbrxt. • llnI·
ia>Ic:s fm:D til' oIf 10 0IlC side.. In 0IlrIlbInlD0lI ..lIIl
U.-· ~~"li aUalliIt. Ihil_dlIlu n ....
pboft lIM ...ani. 1"'lSled 00fb:mt, shope. c:J<~ ...
MiItion moles "'~. fftICIIltIe sun. Rri...... lIXIlbI aICII­

!Wed 10 Jup~. ..t doos "'" pa5C a~ IlIzIrd ICl
"'*"""", ....~

RinGS Of URRnUS
u..... bas • dolen f:linl <1m; rinp liU Jup,". buI

unIiU JupllCr lbeK rinp comain largr: b<luIdcn (,..". "I'
CO 30· in diarntII:f) as "."U as doN. The main rilli 1lnICIun:

orbits UnflUSaiadisw>ce ofO.<XXl"~AU and ;ll.300
miles "'ide (bul only a few miles thick). The rina

unslBn nEROSTRTS
Thrs sunds for u.-as-NqIluno $InIo5phcI-c-InfI:oICd BaIIoor

Acrvbot. n.r:.c..., dI< .-.dal:I cyben/ldl cbop -=:d ror opl'nI

~ in dI< _"0"'l0'd ofdl< 1W00000U..... ps tianls. Tba fa
mm dI< Sla. lhlR is "'" CllOIIh 1dlI" hc:lIIlO opcrae dI< SlR.\L'
bdoooll wed in J...... -' SauL Howc>"". Ihc icy cb.ds 0
U.--' NcpbIIX'·s upper~oIfcr _ .-iqut appnr
...,. for 1M de5ip 01co:ti-p boIIoons -.-ta aauaIIy lin." a<

aiD pu....._ a:t. I ill JOC'C ran.' •
Taupa:M>ftSiIIlhoupper cofU~_Neph8

..., coIdClKlUlilIba dI< JIIIJlccuIar~ of1M uppcr ...1KI5fIww
is sIiIbdY Jo,."" al:Jo\." dI< o;bds .... ;. Ihc b'ip .... • ,bdor
......... Aoc:foboo; dc:sipcd ror u.- ..t NqIluno gU a:t.....
of !his. lbr: UNSIBA ftcc..faJll dwuch Ihc uppcr ...,,,.,yK'''' !Ill
• iI dcscuds iI..::ts In liP w......., ps. -.ilich is wed.
paIuarIy inIla lhc balloorL U~~ lMlugh 1M IJOllO
sphere doud b~'CI", dI< '-IIooa bali '\ntQIcd" caough ps Iba iI ell

SlW'fI iIsdf. An ~SIBAballoocl requorcs one pound ofballooi
mass 10 SlW'fI -'" pound of in ~)'md. A typcaI UNSIBI
design is XiaoOtu·.lWX Tl'pe..97 (p. 118).

panicles arc mO:ldy rock "",ted .. lIh o;arboniud frolCfl
methane, ""'hen lhcy fine c;labli;.hcd a ha.Ic here. Xiao
Chu dkCkM for fugili"e TSA A"Vs. They didn'l find
any ...

mOOns Of URRnUS
UtaIIIIIS has nlOfC \han. 21 IIIOOftS.~ ofWm rwned

for StW;espcarc.an~ None IY>.~ O'ilhcr IUI'IOl­

phcres or~IOCotnrlS.

Uranus'lnner ,\loons
In Older of~ I<> U....", Ihcoc 1>11) SMC1lna

:arc~()pbdia.BIIlla..~t:b" ...... J...
et. PIJnia. Rao3Iisd Belinda..-' PIrl.. n.., ..smail air·
leu nxt-a>d-o:c ct.mb 1hIl. ........ -Illr fnlaI 16 miles
(ConktiaJ I<> 96 IIIiJcs (PlicU COI'ddiI and Ophdia ..
--w,b",d 1D:Xln>- lhII orboI ~ IIlSOlk ..:I <IUlSi«
li_' main lUI&-~ oflbtm arc 1INbucd..""" IIIOSl

lin." lI<\'U" e\"" """" ,lSdtd II) probes.

~felhan~ Diamonds?!I lbr: ~u.- of3~ hc:lII -' miIIioa
~~ inside Ncpwnc and U <nay
be just rigbll<>~zc IlnlOSphcnc no dia-
monds.. Do di3rno:IoIds fall liLt: I1Iin<kopo in&<> Ihc iMcri­
or of U........ and NcpIunc1 At!ftS'l'll.. no.".., ~'$:
not e\"CII a ~1I~d probe has .......i'-.:d 10
'"CII\1IrC!hal far """'.....



Miranda
~ IIIb IDDDII 01 u.-.... Mlr:ondI orboII; u.....

_ an "'''eI'1IF di9 01 o.lXXl86 AU. M"-b II m
miles Ill·t; I.A;e _ 0Ulef qeeD.....·s fIlOIlIy a
ad 'OCt (~. 1.2 p.;m3>.!u: die IDDDII r·m; an
...suo! ""pn.'-~ 01 cnzy 1IVV'''C l2I)'O"S
(_..,10 12 miles <kep):MxI """"'UM 1M: Iool< IiU
1I)'ef cates.
~moon Igs I p'lty oI0JXl81 G and~ ,"t'1oc­

ilyO.12 "'P" (0.08 mp$ IOOfbit). Surf"", IrmJIrrU= a''ef·
ages -335" F.

TIi1JI',",Jng<ing~; The only senkmrnl on MiBnda.
il"-as l'SlaNi\hed in~ by Xi-.QIu. OriJin:ally ~ ..-as
a small science SIaOOn SlUdyIIli Mir3nd:a·s JCOIoIY. Since
2098. lIS popul¥jm his lllCl'l:aSed CllnSidmbly: it noo-.
to:.ts 120 Iunlm IIld bOoids. all WI.....)~"ttS.
.........tinI die ps ....... opaZt:cts~'~ '" die 5)"S--
Im'L. The ita"'~opa....... '- II s..,pon.
od by a~ 0I.-med USVs :MxI a S«UriIy SiQUId from
fi,,, 0...,....

Ari~l

Tho 12lh moon 01U-..Ariel .. 724 milQ in diam­
tItl" and 0I'bUs Uranus _ an .,.~ di_ 010.00127
AU.

Ariel ill CO\.~ by. blighl swra.x of W:>Itl" a. It sur·
face is oo,-erai by rift '-aIIc)'s aDd canyons, and dominaJ:­
N by C13lefS. JllOUlIwns. icy~ and lonj ..iJKlinil
\'alloys. Many of ArieI·s '-alIt)"S an: O\'ef 100 milts long
:MxI "p II) 7 milQ deep. The caDY""" and ends in Aricrs
~ _ Nl;e>~ 10 mu:Ii: from die moon " ....int; been
....... _ilh aliquMl ocea. _ hillions of~..

It Igs I dcasay0I1.66.,rcm3 IIld a~ l"",iIy 01
tlOZ7 G.1ls ""l¢_C: IS adtiIly.3M)" F. "'"crs~
,"Cloo;*y is Q.33 "'" (Q.2 • 10 ort.).

Xiao a.. C}iIcnhcIII "",,, bcm~And. per.
hIpI _l1tl die idc:I of hrildWc ...... ..-.. similar 10
NanodyMlTlic's Asprd ScaIon WI CtoI!So..

Uranus' Outl!T Moons
UmJmt-l is about the wne liu as Ariel. blII it has s

<Jart.. old. hea.'ily<"Tlllcml $WfllCC....·im """"'~cn than
Ariel and T1lani1.. II IS COITIpOiCId of an ,,-en mix of rock
and ..~ icc. I! is 731 milts in diamcIcr....nll. dmsilyof
1.4 p.;m3. Gr.","" is 0.023 G.

Tuania .. !be 14d1 and I:arJC'l moon ofUranus. lIS Ief·

rain is siI'rIi* 10 Ihll ofArieL _iItI sip all<ClCDc: 1Cliv·

IQ' ill die di9:C~ I! is 986 miIcs ill di.
DcnWy is 1.7 . Gm"Wy is 0J))9 G.

0IInu0I is die I$Ib .IIId JcalD1 Iqcol; IDOOII
of~ I! '" 4010! Ullllncl. u.ttpI _ ICS
IOUlbcm~ Igs 1qc ends and r.Jrs,.
One of lIS I1lOOdains is~. 1qc ao.ooo
rCltl) for !be moon's sUe, Oberon is~1 miles ill cfiamc..
\Cr. Dcnsicy is IM~. On'icy is O.OJ~ G,

~ is 61 mUcs in diamntr. and orbm
U......,h•• , olQ.04&AU.
.$lop' is a SIDIiI d8lk of'OCt I~ mib ill"-

def. and orbits lJTanus _ a........ of~AU.
S,l('OfllI'is 119 miIc:s ..~, and orbits U.... _

•• ral(l.(l8IAU.
PH 4 IU ad Snt6M _ lloIb 19 miic:s ill di.arnelcr,

andOlbn Uranus _ ooMlCll'SofO.11 AU andO.12 AU,
The US. N~ Tedmioi;a.I Imcl~gcncc Buruu

(p. 97) Igs I C)tl=hcU li!.Icnina ba>c hidden on Sctcbos 10
monilOl" Chinese acti"icy in the rinil systtTIl.

nEPTUnE

The Winds of Neptune
~ bas~ r-.-inds ill~"""sygcm. some

..,.,..... _ speeds of~ 10 1.200 ...... Like J....... ICS bIuc
ufao;c is~IOCiQmous"""""';md"'"""""1bcac
""dirk 1pOlI- _ ...... piulKlCl 1",..I Cjch boIIDlJ.
od by feIdlefy di:uis. TIley c:a penlSI lOr IlIOIllbs «
ycors •• lime, !u: DOt lOr·.......s lin die Jo-.,. ........
Tho aurr dil'r(ltllCe tort-'fICa &pIuDe·s5lroll&:J
.... ..-.:c and ia; fript claud klpI (.2fJO" f) is n:sp::n-
sibIc lOr dlis!Ut:aln _UIhcl.

UPfNT AlmOspNrt': Tho ~~ alInOSphcrc is Slri:llN
by s",if!·mo,ina ...-hilC cloud ronnations thousancls of
milts Ion& and I>undmis 01 milts ...·ide. These an: formrd
from flw1:n IIICIh3nr <)opkts. IndiYidual clouds ...,ly Ia:It
f« lDI:ft Ihan 10 Inn Idon: bcinc dlspcncd by l'Icp­
_·s _1Dds. JO-.lO miIcs bc\oolI dlIS Ic-o"t:l a-c !be dellsc

blue douds (tdorcd by nlCdlaIC) ... belI Wo'ef Ihc ""'""--MoknItu Hyd,.,.,.. £"'-dopr: Sepamc's
.".",,4 ( is I lin olllllllecuW~~ hdiiIlla.
and mrthInc mas.sin& .... 2« 3 limes Ihaal £am.

Tho IlrIlClSphac is ~,OO) miles dtep. paclIIIIly~
from • cas 1O.1iqWd.



nEPTUnE'S STftnSTICS
Dkk • Jiu- s-.')(l1 AU (I. l. 21(0),.
~ :lO.8OO miIcs.
Man: l1.l EIrths.
DtmiJy: 1.6 akm3.
Gnn'ily: 1.I2G(upperc~).

~ *WciIy. 14.5~
To 0rl1it: 10.2 mps.
IIofa1iMwII FmtJd: 16. I Inn.
r~ 16U)eaS.
... _ I "'!Or Cc..~....·•·••"· 7~~~ 2S'J, hdiIom, 1'1:

•
Tt*'P"' ....:-3llO"F(doud.).
M...-o: E.i:&hI: .., bduoo".

Innu MOIlIlc: This is ... soem,·soIid jacket 01 ....1<1".

mcth:ane. and ammonia ice lTII'S,n, aOOu' 16-1' Eanhs.
under Ullmle fWCSSIIR'.

e.-: ~·s an is t'tJllillOilCd 01 n:d a'Id ice.
massiDz IbouI • rro,IdI .... EarUI.

N~plun~'s Ring/~ls

~ IIai ... f"'" dart.. t1lII s,wm. Tbt ....
CUOIId bcl..-CCII 25.(11}.-1 )9.(11} IIlib from~
1M indi.idual nrtP..., 110......, Ibm ... few..., ltIrl­

ute JupiIcr's ""'" lhty ..,~ 01 00iI """
small rocb. Th=.." f.... mam rinp. one 0I ..'hid\
slwts an Ol'bil ,,·,ltI Galne&. NqM"",,'. fuvnh moon.

nEPTUnE's moons
~ hti ei&lM named~ Asidr r"""

T...... all ..., small __~l;edIunts 01 ho:a,iIy.

aA::ttd lor """ n:ri:: .."Ilb 1IlICl000I.iI)· aid 110-
N~plun~'s Inn~r Moons

f"",r Mot1fU: Naiad. Thabs.sa.~
GaIcta. a'Id l.ari5a we lbt ;nnentlOI!l moons. 0!'biI.
inll~ II ""-engc <fuUntQ bc\..'tt1l 0,00032
and 0.lXXl49 AU. They an: ~Ilubr b<xIics bc\..'ccn
18 and 110 miles atro:\5..

Prm~ws: TIlt second IIlles! of NCpluncs
~ Ii orbilS~ III .. I\'engc dislantc: of
o.oo:l78 AU. Ii IS. i=JUbr (bul n;III~'~)
bOO) s<:mt 2tJO mib ill di.. Tbt surfaa: 01 PralI:u:'I
is boa>1Iy QWlt4. Tbt body roanblts ... '-I'C aMm:Iid.

Norid; Tbt..pm ....01 Nc:pttite> Ncmd is ... cap.
lIftd KOIipcr Bdlot;m ..idl.n~ «ce:wicorbot.
la~~ amund~ IItt:s ill tium ll.OO9
AU • tbeM 1"""..1, '" 0.06 AU • lIIIlQ~

TRITon
T.- .. alipl<Oi<ftd Pft jolll: "'.... dfte.

quanm Itk s= of ...... It oftlolS Srpbme • :In

.,~~oro.OO2"AU.The moo...sorblllS
lII'I.ISlW: il is ,"')" ClI'C\lLv. to.ll Tnton ardes Nep­
tune in. direction~ 10 lht pla,...es rotation;
this SilUalion is unique amoIli ~. moons. As •
ftSI,Ih.lidaI,ntmICIioos _ causilli TnlOll"s orbillO
sJoo.o.ly d<ay: nullioDsof)~ UI tht fUl=. it ,,'iU
adler break UJlII'OIO' rial or oollide ""m Neptune.
TrtlOrI~ otIOlll lIS uis e'o"tfY 9.4 hours.

l1IIIiU .... _n ...... T.- '- ..........• ""I. '. lad. ''a) a:tn'e JCOIoIy llh~"SCrS
ilia spew plumeJ ola:-~_ spICe. b
Ina'~ IS 00lllp0lit'd of _ llh •
.. hIIr of lid....; if, d'f«th-dy • '"K\IURI from •
Ilumm pmpecu'., 1M is 'isib!e all radii haze tIaI

.~ltnds "" to S mIlts htiJI. ""'inds blow across lht
loUI'faa:: aI speeds or 2().4(l mph. TheIl~ is just
Wck enouib to 1110-..' a doVCC of "a,adlllle oirbr.W"lI for
IarIdmi pl~'\oads. Sptcialilcd ",nd-b!o",.. "lll/nblcwto:<f'
."olkll> .."'" ""'" duriaa lilt early c.>.plonbon. and~
..,JliIIopa IIlIiI-_ T.........wds..p. 120.

T...·~ , aIft .,~ -JW F. ......, dle
IIIOOIl Olll' of dlt tokIeil pIaa$ .. 1ht tola' S)SImI. II IS
'W.l- IUd and 25'ii ..__ i<;e. ......., ill <IcnKr Iha lDIft)'

il:y~ lb;>eu"I'ldc ocbIt .... IUd) ...................
SOl II is • npuml Kgq:a Ildl ot,ect _ .. 10~

.-hrr 11-.. moon IhoII rOflllOd ,Ib Ncpune.
For w fil"Sl billion )C"" dtcr Trilllll apwm1. ;1
bad «MtSidcrably mono ..011('1'. Tx.bI heal'lli melted its
liquid ...rf:oce. Iea";n, i. tht more diff~tilllMrocky
bOO)' it is lO<by.

TrilOll's SUlfllCe is.la:Ted b) Ji:IfII aacks IIld
jaued peats IIld rlSS<llt$. some -nan, fto' '­
<ftdI ofmib. n...".., ... r...-IIaI pa- of ict "".
cnl mib 3IatIIl:J. Iho rauII of IIYImaI tium JC)"SCri

filIiltl "" ar>c1tlll _ aam.. As _llh E..'OpL
...., ..., '-Of) r... '-.sibk aam.. as bdIioIos 01 )nn

of '-olc:aUc acoc. and wftinc ice IIai lllloc:waI1hem.
T""'" 1Iai. C~lrtTne uw uk of I~r."'hd!

,i''CS it DOliccabIc~ (bstln, fto' ~).
a1lhough tht lCmpmtun: """Iy CACftds·39O" f. The
JfOOOO is eo'-m:d by n'lrOJCn fTOSl n"AM "'iltll1aces
of nwltll$td nw:l~ and carbon dioAidc and
I1IllOOXide. Tb= ..,~ daR. wnb II">"

dutcd b)~ depllIwls IR;Ied /lUI 01 Of)'O-''Oka­

IOOU .I.lId t:a'llCld in Ions .-ems~ lht _lIllh.
Trw-', JC)"SCri loP"' tiql>id ni~ <:ofbon........

dull. ............... a'Id ltlOlIIaao:~.... iaID JPKC.. ocrd­
...~~ up 110 fj,-c mib lII:Io'\-c lilt_·s_·
fa:e. T1lIO "'a)'O-''llIanic~ anion islho rauIIol ••w­
ill __ heaIirq; from tht ..... ..-hodl QIISG~

buildups;n '"Obliles bcntalh d>t IllOOIl'S SUl'fllCe.



TRITon's STHTISTICS
Do , J- "'trM--" 2'2O.;Q) mib (Q.00237 AU).
0. .. r: 1..680 mUes.
Meus: 000358 E-'IlI-.
Dnuiry.2~
0 ......'1)': 0118 G.
~~O.9mps.

To Orl>u: 0.63 lOpS.

RowiotlaJ ~riod: S.9 days.
A~ric Prun~: 0.((((/1 Satmospller'es.
ArmospItnic CompasitiM: TI30eni~_~
Swfa« \lOrn: None.
T~_: -390" F.
1\lpM"'_' .see below. j()()+ pounds"cyI:IaP..-ms..
l; ."..... S=oII ... ' P "I.
e-IfJi RmiIq: CR 0.

Mucb of Ibo ......... I..,,'*'cl"'''' II oiJi,_d 1IY
rqula1)-spaad a-.-IW: ci=br lkp IS • f~
miles across.~ by ruued fidBes; lhe5e an: caused
..hen icy surfaces meh and rot. as~
in=ase by. frw okpm. The w;nll:f~ is part_
ly ro-.-ered by • fainl pink frosljng of f'n:>mI~.

SmlfmEnT on TRITon
Tri&on h3< _ ..1«1 scicnl:irlC _ 5Ifto:l: lht \by_

... ~ n~tlr.mco.-ertd 'IS GOtic~. In 2032, !be
~l/tnonaaoI~~oltIIlCdTI'lIOIl n1saa
bIdE' "Jed """I£f}. The fIN I:D>jor npbMiou .... ill
1071.•tIcn lht lISAGS I:aadcd """" dolaI "'1uaiIk.COlf""
C)'bm;hells (p. I:!OJ o:oordilI-.l ~ J ",by SMdIi&e. These
_ bIdE <bu -' 2O'JIO. "'hen lilt saelIilt ,.. OUI ol
POOOl:r nI~~Sn~ of lilt 1llmbIe·
"'-.eels maained KlI't .. Iba poiDl. IIKi are bo:lie\"Ul1O be
lollil txplorillJl

Trill)n was Itft to its 0\1111 dt\ices for !be nc~l ~,~

~cas. Then. in 2099. \he~isSta60n ~am working
00 Swswann (p. 136) (acc!d a !Jlul00w" 0( l/le" projea.
51.1n....ann "'-as inttndcd to launch a ~liIlI!l of in~lI.:>1
IWlOpiobcs 10 uplore ocher oobr s)"S/m"lS. In the: rnidsl of
I round oft:uJ,ct l:UlS dial. calminaIcd in lhrir SIlc 10 Nan­
OO)"MmICS. dle IC:IIll decided 10 COI'kb:I one lMI poof4·
<;(III<qIl1h" ral. fa>q~~1I and unab/Ie
III ~-.::r!bebundI ......lr::i.. fora"'-QIIIC tbJt.~.

lllOdifoed lht prota for ID--.:r ,dociIiQ -.I aI<'bai
!hem in =O'1alciIlI ......Ia__ llIdb.. I. • III til·
rn!hom .. ~ IDOOII .. lbo aula' iJ'_ Tktr I3rp:t: Tn--TIl< pbnl ror abundI ..=~ ..haI s-.-
<I)......,.. FDI ""','"',.;"" IIIIIII:!r a 5*I<pf1K ...n 011

~s SIatioa. Durin,lht despenIe r..... boun of

r~OIIlbe~a"fmom hopt- -.. 0/ Idld
.ofooua.... ha5liI). modified Ihe pi"" '. Ih:ln

.' j a sllon firiIl&~~ fkfo:AT Ihey couIcI bl' ....
ed. 1Jt'"moI milIioIt~ ..._ Iaund><d iIt • -..pbnt-
til) a '. EDI faikd II> 1aIift ......... I... •
bleK>.. iI a &i.... IIlmIpIII>_!heaxcla.. II> rR
011 Ihe>r~ The~ ICam ...,pt'd lilt
I't'CCAds. Sonw: had lUnC 10 tnm ~'($oft" _ ..
joon !be AJ.at Group (p. IOOl<Alloor elsc-<l11=; doie ..""
did not 1Ia"e lime~ ~h'es lOoonceaI!he ~I.
ed;e of ..hal~' had done.

The s....'amI of probes IUChed Trimn in 0<:\0lIer of
2W9. "I1loooe that su."i,·ed impacl cra.... 1ed 0U1 of their
k'ekilllion shells and ""el'l 10 ...."tri:. Ai lhe nlOl1lC'ill.
!he)"re recomliwlin, ~I,·t'l inIo l3rJrr mKo........
1"'_ sporiaIized for ,-..ous K1i'ities. from IIllema

dOsts 10 il'IIDm-. lbry.'", ako IO,""*,, 011 !he old T_
bk'-."ml rolxAs-.~ _ lOr~nI modif>-e
l.llhtn -. ."dIic'b !he) .. """'.., ....... AI.

As 1IO ...1Ia !he)'·re.... . !he) 're bui....a_
t.e for lbe~ rdtds.. one """ Nanod)-.-.s
doQ _ m.... ........ ""ben iI'l UIIo........ A1OII ...·rn .......,

a bidden AIlClUIr) i1t!he o...p 8c)llnd. h ...iD bl' lIbIe 110
lOS( Iasm 110 u-ansmil bllcLup> of ill pmonnel dlere. 110 a
place ...'IIM !he qber·rebels can build up SlmI~ in
-i«rel. An infomorph horneWld ...

THE KUIPER BELT
The K1Iiprr Rd. is • , .... "IC)II$ p'p"I...... of iq'
~~-objocu.leI1o>"",dellris rrom lho ron...
_ of d'le ICJla' s~SIenL The) ll«UF.' a IONS sNp:d ..,.
ofSJ'K't -..d doe MAL e'omdint from ....... JO AU (lihe
abilof~)10 SO AU....llh ....... bodies folnj II r.
DIll II loo.3XJAIJ. Thtre.., ..."'" 100.000 iq bodies SO
mik:s or _ in diameIer. ""'ludinI >'e>-moJ """.., __
dreds of mik:s aaoss. T'tlen: .., also~ bilbons of
srnaIla"~ a f", nub..-n:rss.

Kuiper Belt Popftlatio"s
Thore are three main JlOIlIllations of KuiJll'1" Bell

objcas. .... Ilich differ in !heir orbilS;
Ckusk KlafMT &11: This popubtioo OOIlSi>lli of
~ in SlIbk orbits aboullhe sun '" a"era&'"~
<JI42 II> SO AU. .\.13ft) oo,:ct> oa 1his calq<lI) ba,e RII".

.i.cd IIlUa .IiIIIc:Jo lbe lin... <JI d'le S<llar S)_ AhouI
~SO'\l, oflhe IOC:II PV'J:mM oflhe Kuiper Bell is em­
c:c""-.:l ... lbe5e objms.

I'bIlIIttd:~ obJect> .., krled inlo • lUbk' 3:2
abilal~ "'id1 Sc:jJCUi.e: lOr e>""Y"''O 0I'bils Nep­
lLInt talQ ........,j lbe MAL !he) ((iil4'koe lbrtt. A I)p;aI
Pluuao ",'iIllla,..,. ubil """..1II;e illi~ 10 lho ...
II JOAU or II diSQnI as SOAU. Plutinos maLe up abouI

1~ " !he pop,alauon of KBOs ..,thin SO AU of !he



SETTLInG THE IlUIPER 8m
The fll'Sl ""'- '"i>don 10 Iht Kuiper 8dI ..-en:

-~.\.IimIpro~ ......"".. lIIdfu:soon«l'" I
ad' . -afIr:IlG)l'l>""cdI(p.88)- ..-en:1IIrtdb)
RIIK a... IIId ...... Ill'~l3rs 10,.e-an
IIId Ie"'l'"'" 8dl 0bJtc'rs.~ .nsoJ\rd fusoDa IDIdI
dn'l$lIId _ dn"~ (III1bnr swf:occs. Ibm MId:&ed
Ihnr DIbiu ill tho dii..._ oIM.... 10 add Ihnr 'd>blc:s
IOtho~!obn.-~ .. aJlR='l'nd.
I\lIlI>tOd~ 1nTaf.." ....-

In tho Iae 208Os. larJdy <IlK 10 dlc:~ 01
GnliSy Angel leader Jo!qlh PitfTt' Fox. tho Anp:1i
bq:an their O\fl'n leBO~ program. 10 carry
GrttfI S)'S/tm (p. TS89) il,kals lQ !he wler reaches 0(

tho $)'S/tITl. Usinj funds pined from ''lUious >ef\'icl:s
(lcpl and OlIJer\\'is-e) 1Iw tho)' llad pafOflt1l:d fO' RUSt
OIina. !he Gypsy Angels acqulftd new and SCCXlIld·
hand t)'bm/rlh.. fKlOry. and Ufe 5UppM S)'SlCIIIS.
Thry f<lUBlbl Topsy Sulion,lIM: fIN~ habillll

ill dlc: Ieuipet' Bell..
TOIio); abouI 2.000 sapom.lleinp concillUe IO..-.:ri:

.. axnet herders.. .......us IIId expIorm ill m. lewpet'
Bek. Somo 0( Ihml U,'C 011 G)psy~ IIId XiaD Cbu
.~ ..1Ii1c odIo:n ~ dol '_ at Tapsy IIId IlS
dqbIefswions

QUftOftR
Qlrac.- IS 0fIe~_1qeI'Kulpef Bdl CJt;eos - _ il;y

lOdWI800 nPeI ....... bait.,~01 PUn. some 41 AU
m:- !he __ III 1016 • joiII (iypi;y A!lId-XiIo a. ape.
.....WIO!t~ 10 d p..... --benia:c SlIJIPOl'l
tee: hoooe-.....~ ".1Iher btpl"'i9&ol'" a
_ oIba/Dir1c pilbrnob. IIIIonI _lilmL M<.-bs Ia:r••
~SOV.Ibe~...'-edIO'" p', tu .
!hey found~ cbssified •.• Ncilbc:r Olina doe
Gypsy AIl&ds "",,, .....ulrd 0--. l:U 311 ImrIIaIIrIDi
PU.N,sF~ dc:fcmc plalfoml $lilll'lrtlits it. ,.'amina off

""-0Iher Wge K80s include Varunlo (S60 miles 1Itfl:M)
and lxion (6S0 miles ll<:I'I.ll>li).~ an: ino.\hlion!; thai some
01 dlt:'le bodies l1IOIIy ha," sulloiIrl..,. _ lile Calliwis.

lilA The """""'" get Ibeir ....... from !he~ ot,e.:t
.idu tho~ PluIo.

I
_~_;;;;,fti [)isL. This p"p"1....... of objeeU 1m quM

,"Willl; orbiIs Iba carry IhmI doJcr 1he ..... S)"l-

....... ..,.101be_.3SAl1.IDd ~"ODd ISOAU.
The ...-.... io lhe I$l/l of 1", 01~ of
s-pa- Aboul ball" lbr pop' 0Ill..-
KllIpCf 8dl is compooed of -..td
dts.k ""'per Bell Oll,ccls.

The 5ua...<>:1~ 8dl <:Jt,ern
~ • 5QIIrnI' ol.mn-pmod C'OI1Xf$.

Composition of Kuiper Belt
Objecls

The In:Iico popuWinll !he K~iper

Bell ~ k:f\O'.efS from lho !liM 0( the
iOlar SySlrnl. They c<lR>ill of a nlll:kus
of nxk swmunded by • b&ll of flOlUl
duSllDd gas.. \blatiles indlldt "'..... ice.
carboa~. rntt:hano. IDd "'ItO­....

A KBCrs surfla Cl\lIII IS usuallv
~ol'~da'k. ">~
~ ........... n....Iho~ol
biBio;m of)-an atCIllADIt~ boi••d­
...... "'tIidl dcl! t!~"lWfennl ae.­
aleJw.....~~1IIm.. lhe

ice. Somt KBO< """ lnIIlllIld surfll2$.
..hoft cdIioi<lm ....pm«! bnstJlcr icc or

""" ......
KIlOs an: ''nY coli - 1t1l4"'MLftS

of •.lSC)" 10 400" f an: tommOll. As

dley'R: 1llOlIlI)' '<IriouJ KU. some lc:s5
den5c t/wI "'~. drnsil)' U l)l'iaIly
about 0.9-1.2 K/<:m3.



The Tritium Affair
In the al1cnnaI:h 01 the Pacific W.... an •••dem.·.....

TSA cooat opu:Mi<ws unit ado_oed Nart Puu:­
_ ordeo-td 10 assisI in the pn:ICUOanenI 01 a quaaDly 01
_ from "" rc..c.. Group at Liart; )ow.....

(p. 31). ~'ft", ..... IbcTSA I<::Im ica'»ed d>c buycq
.~ Scpo." Gr0001h ....,aim.1lo DCtdocIIIle ......
for a lbco......:laI baall. __ ......., dlcy oould llOl

...,..an AIdo .. .ma... n.c .... iI>sIoad oM' • I the
opu....betra)-q the bomb k· ·.·,10 CbIntfc Kari­
'Y. ShoctIy aftcn-.ds.. "" ..... <Ii,?ed. _aice
conIliC1 .ith their TSA hmclIcD , , •

troubk:>hoolers and crilili r>eiQCillors for \be G)'I'SY
Anll"ll. beamini themseh'e:j1 to trouble: spots to help fam·
ily ~1'llf1 in dange" Ofcounoe, they doo'\ ~,-eal wir
we ilJcntitics 10 o,usidcn UIIIcsli abso!ulCly ncttSSaC)',

Socic(y "" Topsy StalIOII ;, .. functioning nanarclIy (p.
TS9O). V'-illI pknry of JIO" .....smmcinI caplCIly, 30
prirllcnand~,"'~the~ofthe_

Iioa alai', poor,lM _oIthcir iDc:omc .. aauaIIy spent
OCloab,__wo' ~H

Topq ScmOCl;, fIbo t~l. ii, ddibcf.c '*"'
Oct ......... ..xIa~ KB() il:bia 0.01 AU
e>""Y IrIOCldl or _ v,'ba! 1IloI.x:an.. Ik'M<' at G)l"Y
""&'<Is,,;U usually ...... tordl shop out for ...isil, aid of
it Ioob pmmi<ing.ltocy'll adwl"~ the CJb:I«t. or
... ~ bid 10 b<oomc I*! at the 0l3Ii00:I. I
«

SItorf-pntDd.-.sOl • ill dIIe ...-:o<:d disI: "'!be
K"'I""" 8clI or on: CcnIan. Thoy IllUaIIy au tc>'CAI yem
10 se-M tit. ..... (.., 102OO~) tldACU' pa!RICI_1ht
..... s,-. Halley's Comd IS .. eumple ()/ • short­
pmod comrt. ",iIb .. pmod of 16 )'e3n.

UJtt&'fWriod~ eune from Ihc Oon doud (p. 77).
Deprndina 0rI h(no,...ide lIleI1 0lbiI1S, !hey <:an Now ptriods
of hurIdred$. thousands or r,..,n millions of}'tars. Hak-Bopp
and HyaI;ulakc: ;n cxampIcs oIloog-period oomlcs. Oon
dew cometli may ~ pt>'tUI'bed ,rwo me iMel' s)'SlCm by the
inf\uenl;:c of~ng5l>n.

Aftc .. a,mol has IJWk 200 Ill" .., p85Ii<:S lMlup Ibl:
iancrsy5lml.ilwilllD,,,1oR III ice ihiu"4 .... ' ..... a..o­
iIlc:attIy.daR, rocty IUCXus.liowt'>u... e>'el)'~ g,#.

fen hiS Scat-~"'oM~ by doe Jm-.y
oIJupiIlr pbKL n...,. cja::I a DlIIIIOI_ 01_
solar~ iMo • n sr-:e.1i'" ita_ oM ....,.
!bes~ {b' ......... _ .... _ltre- PJSIUb.­
_.l. OI"evcDtend i1aWwc _!he _ .......... body.

2051 BJ - "ToPSY STnTlon"
2051 BJ is an undiloUlli'Jishcd KUiper Ikll. Object in ..

sublc lnrIS-Neprunian olbn in the claMil:: KUiper Bell
PQPJbOOn. It is IIwtt miles in dUmeI&ef. (l.b.tm,lhe P.l'I •

.. meal disunoe 0144 AU. The C3rlio:u. aDd IIrJaI com­

..-.y ... the Kuipo:r Bdl. Topsy Station IS iIII ~'ft".po."

iDI &Uuioo ... 01 carp> all$, <krdi<;1: _ "'It
....-oar.. p. .. IIIimft. ......... icy <:tIanb. _
puljiOk-buill modliies. The su dolaI ot;a::a , ....ad)

IIIIItiac up TopJY SlIlOIIft' aIllahaed qed... by bl&
...,'.... o;ablcs. The o:nlin: mali slowoly .-.

b:qliaa; the c3Ilb IaL

Topi)' is llomo: 10 1»'0 ditrerm JI'll\l5. The onpw
~ "en: G)'P!'Y Anrtls.. rIrNI numbcri.... SOO Tmnin
and 200 \bid Fl)"Cn. Ii""""",.. aU aduIls~ &I>a<J<w,"
l"'"2fl (p. 88). so Itw:y each hoot 1·3 lhadOVo' infOiliOiphl.
_ 01 '" hidt may also be sapienL ThUl. liC1UOl1 numben
~ hard 10 .iWl;e. .\I.any (j)'l"'Y Angell beklni 10 • ifOIIP
~linll iudf the KUiper Bch Bripdc: of the Sinllubriry
Ub,,,";o,, Fn:n..ndicaI~ond h)-pcn:>"'"
Iioaisc pwp dIiII '- -0 _Iioa "'ldl dlC' aw.su.
h)-pemoUiui__ Thnr ... is 10 blIer dlC'~ of

ApC*~~-~"P"'=
~ 2087, T0p6Y hM.oo po-idcd .........Yfor

s.t fu&pce.. • ,._, Ie TSA memebC .-.flft' Ie-.

" 'V'''$ oIl'01"" Ei'lC'CJCOli 1aIel1~ _ st-.
1llltJu&h uWn&- chrrt 1ft' Ihu SO of1ll=.1n(III{/y~.
ell by booshell bodies. allboup some~ in nWDfTamt
t)1>mbeIls. The) iIO longer iome TSA conlrOllers ­
_ 1M Tri".... AffiIir. below. They liC1 U moblle

ComETS
A 000Ila IS • obJect m:. Ibl: Kaipcr 8dI. C or

Oon Cloud P'lP~ .1IOJC, Oft. utes it _die -..
.... Sy$II:IIL 'o\bI:n Ibl: obJect 1J"l'S.~ lIbouI).4 AU <I
Ibl: lUll, .. iau .• ILiiC'UMlft ausr:s lis ICY 0*:1" <nN.-lbi>' eo."_,,,,_".•~ a.-.sible coma.'''1>p)I aunos-
pftc:n: ofdusl am gas much Iqer!han the QI;lIM. itself.~
cf this gas is charged and blovo" in .. dirtt1ion '''"3)' fnxn the
SUn by 1hc oolar ",illd (5« p. TSXl), resultil\& in the rome!'s
Ioog po..lng tail. A wi can SlmdI (or t.Indm:1s of milli<lns
01 miles (I OOIJI* ofAU).lIIld al...,.)'!' poiru .......y from Ibl:
Sua. A ODrIlOl.'S t10l is lImUOUS moug!llha. specu:.afi can
..-1MIu&h.~ -r dilflll;Ulry.

A __ nay -iDe ....... !be soW $)'$ICm -.l bod.
OUCIO.~.or;' t ItQjj,"~ re. '. Irt eat­

......... or ~"""~ lk... Iatcs before leu...
IS lilt _·s pcri<d. .tIoda doojOCDii ....... taIC_" its

-~-



PLUTO
PI_ is the brFU and IOOSl. (mnous c:L!he P1wno

P'1",l_olKwp:r 8dI O:,jtns IlS«mlClOC orbd III;es

il. doJIt 10 !he s... IS~ and as much 15 half .....
furlher ...-.y. In 2100 .'s _the......olll$ ort..

PIIaa 1Q';i ia and JO'jI, mel<. m sun:lDO is
_eM cnKl: 01 frw:m ,IilIOCUL Il'IedIIne, and car-
belli (100"«' mallle oI,,'JIef itt and I nxt)~.

P-. '- braI '"'-d by C)1lcnIIdI pmbcs.. to ...
"'- ha>" e",:r '-iod 011 it. Tho: Iasl C)bmbell~
,. out oIl'O"'W III 2Oll2:~ Ibm P1IulIo _ bml cp;IOCl.

Pluto Statistics
e- oft-s-: 48.lIAU (.bD I. 21(0).
o..-..r. 1.485 fIliIos.
M=.'Q.0021~

~2~
w.n1Jy: 0.061 G.
~~" O.68111p5.
To omc Q..:I3 mpL

Rotallonlll hriod:. 6.4 days..Year. 248 years.
1\f1MspIoe,.,; Vacuum.
$4I11M:t. "",or: Nooe. Wau:r icc.
TftfllNrolltrt: -lOO" F.
MOON: Cll:tron.

Charon
Charon IS PlIJIO's mooa. OnI~~.I' II;O.oool3AU

(l:!..CO) miles) from P!uIo. Al 790 miles III ~.

a.m IS 1ht~ l\'IOOfI in prup:wuoa 10 iii pbntt 01
"")'~ mlhe sobr')~ (]won and PMD", .....
..... .., S}1Idlrmazcd. "" 1bII badI ...~'S 1JKloo,- Ihe _
flOe 10 OllIe 1IlCJIhc:r. No on. has ~"t:f .~ ... aIr!loI&t' •
~ _ probes ha\...... doK- fI)~.,.

"'"""" OJ.no.. hi.~ is CO'-crm ."1Ih ....... icc,
IIIlIW: ""*'- lllt mex.!"s cu ......, IS I mu 01 ICe Irld
mclL~ 10 lRIP\ olSaram's IIXI<IftS,. It has. dmsIl:) of
.... 2~ and • lR'iI)- 01 o.D36 G. Efapo
,~ II 0.41 • (0-'9 mpi 10 0IbI).

THE EDGE Of T"E
SOLnR SYSTEm

Tho fklio:Jpawc 1_ p. TS30} is tometimeJ ailed !he
~fd&e oIlhe sobr S)"mm-M As the .sobr "inI;IlnO\"C$ from
the ilWI inIo~. it~ I magnetized bubbIc of hoi
pI:uma alled tho belioophere. E>-enuwly Ibis enooun­
1m charj;cd particles cmincd from inlmlCll# gal.

The bound*') btl"'«n the: solar ""md and
~~lbr~Ies _!he point ..11= Ihrir

IftSSlft io ..,.aI - is !he beliopw!.e. I, is b::aIed fOUChly
ISO AU from !he sun. bill liU Ihe 1"I&,.....y ... 01
luplCr and od>eo- pbr>eu.. • has • """"" .".,... "taU d:IlII
trlIIils ...", fmm 1b: diruDon 1b: _ .......... The IinI
If&""ati 10 ClOSS lbt lid.......~ 1b: \l:J)... .,
Piona:r probes. ill !he 1fIId..2lN~

hE OORT CLOUD
finl; alOCC:i .<:<1 <:L "" __.... ,. Om. lbt CIon

Oaad is a >tb:> icaI doDd oIlI'ilIO»s 01 icy boda lhal ,..
Jo,. "",",'IlIil: ortIds aouo>d IbI: s.. Thqt ortollla'~
discan<;:a <:L ~00l).1OO lXXl AU. aIIt>ouP _ boda ­
Jo-s-poriod coaxf:§ ~ 0llIII0 IIIUd:I doIcr 10 !he -. II..,.
~ indj,iduaI CIon Cloud ot,ecu mjllim< 01 ~'(:Ir'I 10
roo.,,*,lo< lhett orbolS. The lObI ....oIllORI$ .. tho CIon
eklud is mmy times lbt mass <:L lbt E:anlI.

CIon Cloud objeeIs _ "'eakly bound III lbt~ They
ClIIIl be permrbtd in their orbol> by !he ","1lCIX'e>; <:L pass­
illj sun. inlcrslcIlar moIccuJar clouds.. and p1acoc tidal
effects, r=IIting in !he Iona-pmoo oomeIS!hal CUf'"C f"""
Ihc Don Cloud illlO !he s)'SIem.

Oon Cloud obj«ts art> similar to Kuiper Bell Objects,
bu1 nol idmtical. Unliloc!he objects in lh: Classic Kuiper
BeI1. !hey "'ere oriainally fOlTlled c~ to Ihc sun. and
ejected durina a period of 'iolen\ roIlisions and an"ila­
I>OOal ptrturbalions!hal foll"....cd Ihe IObr sJ>lem·s biJth.
A.!hey an: fragmeoo 01ar1ic:r oolliloOoni. mall). ald>ough
IlOI all. 0I1he Ocn CIoIod~ _ smalkr ond more
=tUlar in 5bapc lhIn KBO<. ThoI'~ ILOlipda"", 01
Oon Ooud ot;eas is I <:r)'OFftic -4!(l" F. jus! I few
dq=s abo>"C atIsoluIe lCl'O.



InTERSTEllRR
SPReE

n... OIlter fringe of our solar $}~m'$ ()on
dew~ ,,'i!h lhc C>l-I cloud or Alpha Cm­
w.ai. \'ay 1ooJ-lml1 plans ha,'c been made for
robolic mWio<Is lhaI ,,;U c,"(:lIb1a/J)' alJM lhe
illll:Ncu.r ,"l;Iid ill dliI fashion, ...m: C>l-I doud
obJ<cts as~ _ 10 Ihr Slan.

The CJ.jU__ 01 ........ _ s,-- is still

briDs~ ..-->lY ~ Ie. W'" s DOUllI) dle
,"CO}' po'Il-afull.la<l FanOd< and Sal • C1aabii
sp;t' lCk:swpc; s,wms..

No hal<itahL plan& ba,l' been 1 , • I doi­
.". lbIn 23 light )'CIrS "''1)' - dlerc arc none _
Alpha CcnlaIIri. for cumple. Hoo.-e--er. "'lIl'C~
u,-ely n<2!by~ ""' "riyof_.

DORT CLOUO EXPEDITIOns
Chma~ Ihr UDdOd SUIQ.., IoJdl ,'CO).... ted.
~ a .. bbd hoII: ollhcir OOllL Oni)' 2098
02 is ..... pnaic::aI rallF 01 0JIUlllll.1ed spaceaJl
builI ..1llI cum:llI Ie<:hnoiocy-~ lilt llUl_·
al~ ...'OIlkI tiki: aboul200 jan..

Ha",uIII 1ncluslrics (in pannmhip ..i!h Ihr
ESA). China's MAST. and !he Gnll5Y Angels CoI1l:<:·
li,·c 1u.'"C all dispa1dled looJ-raIIiC fusion- or anti_
mallCf·pov.cml deep space operations ,'dliclc:s to
rm:kl'WS wi!h lhe ot;ecI and establish a l'CSl:;1/'Ch

UIOn. MOIil 0Ilhe5c "cssch h;a,l' r",,~
~~ of 10:1 or _. oIloooinc 1hrm III~
rounoknp ulociDi::> of 2Sl).Jj() mps.

The~"","-~III~209802i1l

9-11 jaB. Thor mel 1hrIJ malIm 1ft cunmdJo rqo-
UIU"I po for shwq Ihcir .-a,h. ...'hilI:
pl--e for u mipl bIppca if............. braIuo
<I0OI11. None oIlbo aplor'<n admII 10 brine a'IllCld.

bl;I: aD Iitdy __ The is " ..,_. d
bcausc !be body III "' _ is wnaII ...::up lhaI
dle Re-,scd 0u1Cr S~ TreafY lIrnIally allooo-s it
III be chimed

NASA and USA(n h,sc not yet 1.IW><'hed I
mi$$iOn. due to burcaumlti<: inr,ghli"ll o,-er i15
oonlJOl. Ho"l"'er. Nanodyllalt'\i.cs is also ,,·orting
on gelling !he Sws"wm I'f'I:itct bad. III open­
lional _ • it -.Jd rndl ci1hcr 2098 02 or
one 01 !he fantler pnmordi.aI bbd 1loIes. If it
..uts. it -.Jd pt dlerc mud! bslor. portupl
..1ItIia a rc-. buI ILdmial is5ucs.. cspeci:ally
rqa'dinl tnblll !he probes. rmwn III be_...

PRlmORDIRL BlftCII 1I0LES
Ahalf4olen. T I,ted bbd hoII:s.. «II5Illil; 1dk1\...-s

r.... Ihr Bi& Bq. hnl' beaI f<Iund in lhe C>l-I C1ou:l
(and .... as dle KlIlpc:r BdI). £&i:I __ a n' biIIiaI
1CJl'Il,. A fc., Iu.--e had close ctIOOUr*n ..,dllhr dlod;s 01
rod. and i<x in lbc KlIlpcl" Bclt or Oon Cloud. BnoI:ed~
lldal roroos as tb<'}~ tb<'} lJovo-ed d0001l
enough 10 be gra'iwionally bound "ilhin Ihm\. O!hm arc
"ftakoclM c~i$ling aJonc, in <.b:p space,

One primordi.tl b1xk 1Kllc. o<:alpying!be Kuipc1" Il<:ll
CJb:jecI1l2-t34 Sholbeth. has bffi> =<I\'cml- s« TIot:
ShrJ>nh E-tpMiIiott. P. TS23. for dttails. and 1/a..'J:iIo8
$kl:tioft, p. :n for i15 prc:!CllllocaIion. lbc ""~l~ one
is IftSIdc """"" 209ll Ol ... ic:e-md-lI,lCk bW) aboul 12
.......m~. 2098 02 is in ... eccmlnC orbit and is
ualualy pawII --...ba'd),M dooc 10 1hr ..... 11 a disono­
oIl.looAU.

The ........ fi'-e _ bbd hoks d<lLevd IOdIIL _ all

III dlc Oon C1oud.~ AU ...~.

GRRUITRTlOnRL LEnsinG Rno THE
SoLRRIS miSSiOn

In 2044, lhe European s~ AfPCt and \bspcr.~

Iaunctxd SoIDris. !be f~ fuIioa ~'l'~ II> mi:Wm .... III
~ 10lilt. oIlhc sol>r SyYml and ia-.iplo lilt phe,lOi,se­
... Clip. itMidlOll IonsinJ. At 'Y:rY distarlIloclic. IoOOI1It 5SO AU
fn:adlc sobrp2\icyt.c.dilandn:focu.cs ........ i ,., . sligbl
.cIodoIr ""'P't0l0' I 2 ... IlCUrc as. AI sudl
tobr Ina, • JdIIMIy smoIl 0fItlC*I or n<io I lj'~ dlc
___ "'""Y ordI:n <Ii S • hcaor .. ay - .lOII

..... WHU CII'Illld • amy 01~ mel n<io I ,. 10

QkI6\,..oIdB""",-""", .. ordtl' lOopen • dlcrl =i,'ll/Ied
............. Ihc <xlOIJ>m

SobriI: 1OOl16 yan 10-a. is deslinIIioa. ""iQc ill 2010. In
dle pllXel. il~ ,,'dl bc)'Ol'Jd lhe' hclq..w and _ bact
~ oilhe' inIrnlcllar medium _ dust dcnsily. rnapt6<
fldls, and 1ow<rlellY cosmic rays - pn:niding in,'Iluablc: data for
IIIcr missions sudlO$lhe Oon Cloud expcdilioll5 and Sl3rf,IO"Inn.

n.. $oIaris spaceaWI ha$ $Ulflcienl fllel 10 operw for _
lhan I t:aIlW). and alenSi'l' seJf·scr.icin& an:! s.oJf~ apability
dwu£h o"b...d cybmholls and nUnifao:s. It ",-as 0llilJIally roo­
l1'OlIc,j~ 1AI ilif..ilOijD.. bl;I: Ihesoc "-m-~ 10 SAb .. 2Oll2.
In 2090. Ihr f_ p.-. _ESA ......... lbns Lancos - """" 1nII5­
-.ilILd 10 Sobris..~ ....iUilly Ibc spaceaah 1m a IIIIUaI pop!brioo
01. baIf-do;em clJosts and SAJs.. ..110 dwd ill IoDdy 'Ie :\o.~

!be'" sy-. SoUris- ..... dkcti.dy.~__ M" II •

<-= 01 .., sda- 5y>*:m·s _ 1IllptO_ obicn-.::rics; is tW.:I

i<docIo" ...pal ........ay; SEll (Sardl b' El<U"I<SllAll
Ufc), d~ and 11£ diro:Ict irn-:inl 01 c:xndar~ bm'Ioll
d-.-.fs.. and Oon C1ou:l bodies.



_ 5UII', mass.. 1116 lI:l'tiIIS~.1M <JIll., lIO':l- ollIS
1rImIno5oly. 61 \"lIpllIJ is V,8 Iiahl-)"an ",;., .........'0

...~..... in ....~ I"'"ollht...-"O., \'qo.
II', )'lUlFI" IbeIIIlbe lUI: 19 biIIDI re- okI.

III 2013...... cnx..-md dIa 10 pbDeu m-d 61
VIlpIis. m" of~ plantu _ ~ ~

brp lI$ Jupln: ...... .., arbJI; 0- 1m.. eUlCic ........
"oatw..~ ont is a<ben ..-or\d (buI~.•
bnlu lIm;l(ormiIlg~ II-.. 1>bn) __ . and ..... Iho
thud pbrxl; llUl from iu .....~~

6/ Virginis 1JI (Virginia)
Tho third pIaM ol61 \"lIJini$, "V~ni.a, - omit> ilS

sw III • meaII distance 010.9 AU. 115 yea.- is 316daY51oo~.
and ilS day is 20 hours. VU1.inia is aboul 8.200 milts in
diamtltf. 115 lll~ is O~)·ccn·nitrog(11. hul ...bstan·
ually ri<;her in arbon dKlIide !han Itw of Eanh. <Xeans
~l:f 81'it d; ilS surface. The k\'tl d; o~Ylt" is a 5lRlIli
If.... 1bal tife is~~ iii CDCI nature
mnaim lmCCI'lain.

R«a'II ob!oct\"IIion!i "'llb lhe ~.~ 0>abI
diwitucd~ 1I:!a<;l:Jpc .... row maiD awi........
"'"Ilh p....-f al"l:f RIgolI'-e d;,CJC am~ is.\:aId.­
sUe~ abo """-e dYou&h "" llCI:Z5. SOI"lel1f\'II$

coubwiu,.. <IIba" lI/llC$ bIabII& "" ~ ,.",.,;y... It os
a-1Ioactly "''hoII doo).:R -~ "'"'F &em "'«d
....... 10 pll. animals.. ......'&'1 it II acaeaDY heJie.,-.d
!hal IIle.~ is 100 )'OUftI1O bl,'e 1qbI)' dt'o"d.
Clpl'd......wlik

No sips d; ci'ilizaoon bl'-e been ob:scr>-.d.
nor 1Ia>-ee~ SIpa1s suueou", imd­

tisenc life been dtf«ttd.

lllftnG 63--

61 UIRGImS
61 \il'linis is a )"CI\oIo'-<ll'lIIlF Gs-6 V star simiLM 10

our OW" §UII. 001 'iOfII<'VIballe» bright. h Nos 96'il> of

b1ll1dor 10 ,......".. m. ....".,__~
~ for....wnXlle ....... fIal.uI ,en .0.iS II) occur.
I fUr I!ftds a II"OIOS$ • IeasI 7s-&S urnes lhII ~~. A
bm0t01l doom is .. ohJoc't IhM ....·1 qllIIt I1rlIU lilt~
broDc ..).,.~ hum IOID80JupIa ..-.c:o.1(~farOlXJl.
" .. a sur. to. still "'"3ml eflOOIIIlO hc:al 5OI'J'It ~ ill

"""'"Tho rwnc: is a bit nu~; a bmvoll ""-.1 aetuall)
lll'PfiIl5 red. n<:J( br0v01l. Tho ijahl from bmvoTl d'f,'3lfs is
primanlyin the ........infl3l'tdl*loflhe~ Tho §uc.

(xcle~ is about 1•.JOO' F. rhing lQ a f"'" million
deiR>eS in the 'merior.

Xiana 63 i~ the clo6e>l bn'r.<'n d"-arf lh:aI llas bern
~ It was diSOO\'rml in 2017. and is 60.000 AU
1'A1I) from llUr SUn (o.~ liiIW )un;). It is OIbilCd by 22
I;nov.ll bodic:s. some: ollhtm sim". 10 dl< moons of
Jupuer and s.wm. n...e IlodiQ IU)" lin" Sllb>urface
o.:QIll dlP-c;l~'Xian:l6J's ndi.._ -vor tidal he:aI­
Ill&- 1M llOOIX ~'l ror JllR'.

II ..~ 10 Ira,,, bu:rI the l>rJrt ror dot sar.........,-obt prujocl. 0Dcc I.mched !be probes "-en:
u.pcacd 10 ..",,, ~ 2120. £a IIlO* 10 !heir~
~. "'a'<' 10 Iifll,; up 10 l'onn I pplUt mapltIC sail .,.;I
...... or ... amy...hidI "'''''*I bntt~ !he

lIIICMeb modi"'" '" dtule'''''' Ihe pmbc:§ md II'loa .....---





TN G..... SSiIM _ ..:/oar 'N}' n>llIN o.u..:-.
ius; uTrOJ KiJkn _ DIutt:t1rtiv c-.bal "'--h
tJItd S«IU'ity n>nIJ'P"). ........a.t- MAD _ C~rn~

Did Ibrml
"'--Mant"s IiIiJGbt,r oIi\~.-<U'nfr- "

arlit -W ..vii • ,...q" ftlj<Jr SIIpfJlin tf--­
/Ioio:IIca••>1. .... dtnt: oho"lotuJ)·..-·t n.,··w-W..'Olio. ~IIC fI't/oil. (ft/ f~ f' rly
Jro- ..-St:a ....,. h11idf Il4'tlIdt«l f fmIt.
MOCW!Jbot Ainu • oMbtd: U.s. ..niJaryswpbuJro-IItr_...

r ..,~_~ f Imdr_ .... dItd

stfllftI .. " ptMT tfauJa. 1dIl .Iou pL" ,0\\"'y'"/«fs .."'-r«a. if;.stifitt! ....... if if _....., ...... *. Jk~ _ .... IliJ,.... (1w ..'CiS

"""' .. """"'*- ~,..,.A dItd.lou ttUty,.-... ..vII
BJw SolaII>oo: I kam Iw ...... ptUl tfdw .............WIri
_ dtat ,nn/III> UOP dw Glno:Io:Ip pIVj«f <II E1antJnl.. bill
,.,~ di"U..-./ ..-idI BiMt ~'s SIC""""
-Did"", .0.".. dtaI~inffmijWo /ial.... 11M,*,' dis·
pIDud 26 1Ptria;"~ 4ulfi'''' yran<dont? N <Uh I
aM: .........'1Iy N'S NW iJul~<("" Earrh.

Rat1mtacNr Sd)'S N "'" do _ 8<JOfJ -;" /lis r,"'S­

"'1\' "" &"'f"J. H~ frars fAlTh'S~. IS Mflrl,.
pdJl SQI'ing, t1><Il Man "'Il)' I>r a loSt ro_. 8U1
IMw's I/ill a (1raN~ ,,, JQ'''' 1I01i1'~ lif~ ill IN INtp
Beyond. _j"" "" EIl"'f"J. IJ<Ul on EnulaJlIS, 7IlOn
Md (/mo''''''''' I proMSll1ooI tlOO<IIe Itw ,YI upIotrJ
EnuIi>d",' (l(t<iII. and t1><Il TIJOII dMsn', ........ lID....
" 1IOli,... «OSJSlml ~ iI's 100 roUlfor lift 10 dtI.../op.

"s..z iJ ..vL·~r~", -I" afr-·b<J·
IiOII )"WI. ..:11m IN sun :n4't'1h 1/1IO Q owl riDnl. dw
~ in- ..1I/11/'" 10 ..",n, and IN lJooIiII ..'ill c.-v
..zn... - if ..... /ial.....',~ it. - MgnQ; ,., IrlU
_ t1b(u Q /log T_ e-rr- ..... spiIJ dtat Iwu
y" '" IIfIIkI IN _", "." ..1tdl MflId ", t>lft/<>IIIIi.
llIJlUI,f IN SMfjaa If s.m.n.~-. -M<> Aon'" ""
-wpdw~"isbriog, ·MJdwtr.-
,., ris _ .\Ito ..... S«'iIlf dw 600- ' IIIoboo_
tf_ IiIliwJIIt-tars~MJt-1/Iwu ....... Itad
,,~..

.411'.'-'." _......~ .....
po lrf. lIrMka 1/1IO IN _ -T_ ....
"" -lor ..,~ -M<> ..... <..,..."'"-sU UIJ"U
.. ., soopt.futv lidsaIUl:k 0Iili f'rt¥r r '~

·O" .....Aon...frJl«J>Vltt" .....?" ,t> 1 _ <Uh..--r"... /lrjl .... - IN _ sap.. -M<>·,..ftl;JGIlllI_"

~Gi\'t' _ fad- 1ttIdnttacIoer SQ)'" tJNJ """'" ""'."
1liJ ..~..,......Hr_"'_. "M<>'f/(~dw
G..... SIinw. y..., 1ttIiJ ..'IiIfl 10 IN dUs. \l7aal ......,.. lip......"

A frw~s u-r. 1',... ,." Q ,im.du,. Mbnn. fUId
""" gfflU/& imagtry from .. rryobof. A -rar,n" 1wu"'1Il
ttICOWI«owI b)' IN EDF~ IfIic'rohof pIlfroU.. lihink iJ'J
/>.ting~ b)' imaging kJdIJr Thu~', If(} fjgltl or

SOfItld - bur IN It>diu gil..., _ Il>ItfC' QJtt/ doooo, ..
~- dwtt 1>0.,_ r...,n/dtmI. """,.siJ.

101.. •.... <'io:t>c' _, QJtt/ I rot!~. IN dtmI.. bioUt·
IIIUII':lMrl domgJ. sIttJtwI ,. --..ds. bur ....w QJtt/
fr-W. 5 .t "ely dw _n SIlltl '" "'tllIJ\. TN
.",..,.., ry/:t<'m&",." __ dItd """..... ftIl"'! __

1Ili>.... TN ..'tZIn'fills •• ItIood. btu duf1fIp dwl<>dar ...
aao SIiIf '" if~, TN ~~"_-r
........ 1iU__'·Jto:aM,.... , •.\anprdlty ....
stilllIIil.... .p..frw'.--.I>..........,. n-... .n... ...
.. .lilt. A-..Want' JlIJI. -' ......., .. \~,.,... TN~
hfar is,..,.. w~ .. cruttfttI ........ IIIl • _ ­
""~ IN .......... so"" dw~_aao __ ...
(ft/pdaI,"yry ,..., g/oblok IJ/ItIood. '"! ,.,obtr.-l
..oI«>tk qjlalr _.. _ Ifit _ «<'dtIfk-
f{q,w Ifit"-

A~ Jt1'iU. E.~ is drNfi1f8. f I>'Y _ Ill>-.._ Copt....,}q,tn, Io\iu U. £""'I'"

This chapler dc:w.b KII'I'C 01 I;Iw:~ JO''ftD.
mmIJ.~ armed (<lrt'C$, CTimimls. and ocher
&"'UP' acli,.., in !he Deep lk)-ond.

DuncnnlTE SOCIETY
-t6. Mtz:c. .... ..,.,.;sororf)' is" ptJliU SD<>fl)' ••• if

...~~ "" Iidab. s..z..n "'"ofi- dw ,..,,.n_.

.-..u IJ/"'>q:' '1. tJItd dtttr I1tO'IfJ1lCl is ;,. • .-..u q
dtog .... ,,-', )'It lMdnJ»ttd IItMItIIItJ. t<- '" dtat '"
BwjwolbIlru. ;,.~ iItT~ Nwl<'fl:>' is _
-.,"

""Krrcd: s..z I ...p..v 10 "',.. ~'tnpIOfIU ..'IJftl I mit

IrNl .. disnlH. GIllIS dott·, kiU s«WM.J. IlfIftt<Wriry d«J.
So 1Idoks«1iC~ is II __ ..'~ "'" " ajfIlrtI."

- Th~Dnil'i Drifr»vx*:~... ..'it"
MIi}'Ii 1'IlJ"~ (Ccre$ Ardthcs, 2082)



SIl.flS DUIICHn Hno THE fHLKlIlno ISUlDoS

The "Silas DUlC:IlI SiIIJorI~ ..... pOcU:d by Capatin I.Mtsha "'-.
1bc USAf oW 1IDe:.............. her """"II pul.'.....·.ordcn; lei help >caJe
!be Ares Crew on~

Fo~ named llie~ at\U" an incidcnl !bat took plact: III tIIC Falkland
I.lands. In 1823. tht go'!"Cmmenl 01AfIC1llina oocupiu.l the Falkl;vxls, daim_
'''II their ripl of SlICa:S.$ion lei fQnnU" Spanish 1Cnitories. 0..... the nal sU
}'elJ$. !bey 1lI1Cfnp1cd 10 impose onler on !he row'lly coIlccOOn ol ... -con, K:U.

shcql (armers. seal=. and ..."haJcrs ,,'110 op:raICd tIICne. In 1829. !bey atTtSi­

ro1bc f;I'C\\' of. U.s. sealing ship thai .... hunIinz ...·'Ib proper pmnIl'l. arwI
seized their >eaI skins.

ThC' U.s. pUl.'...I I0OI< otrense. and disp«l:w::d. llIC f;OI"I'CUC USS
~ 10~ 1bc piopuly. Ona: iI "",-u:I II !be F2IkIaIlIb. Il$~

ain, sa.. Dunt:aa. n bis anIm:: lie sad:cd!be pm. a, ' a)OfIC

..110 JOI in his y. bkw 1bc ............ ddcmes. and dcdaal dle isbnd
"fft,c 01all pu ~ SIililtI oIf b>..., .... ill bis ",-ate.

ThC' iN.... I -"'C:IIIu.l!lO ba>'t "",,,,"cd ~ ......... AiE WO"'.
",. I i""l:DIlr, be ..... IIIUIdI:Icd ..,. llIC ' iii and die isImd

"cd ill SUIC of -.::b)'. The n:llds I'oup off fiInIlc.- II .45 by
Aip::abi1l1O iwapose ordt:r. buI ...'U'e I'. ,xeIy SI4'P<s>cd ...iIr:o BriIil!I ......
"""" arrived in 1833 lei~ _ okI cbwD.

Feu IS saod 10 ba>'t pOcU:d!be _ ........ISC die c:oplain bcJic-,-u:I slIC ...
b>>ng. simibrlllCSS bchirwlllU. Al "h)"I Pa)...•• urging. Ihe Duneani...
•nbaa:d!he choice.

majonty of Dunanol/lS.. ""ludinll- of1lK>se ...-110
...n Ii'e lIII~ arc aIIcd "Cften~~ <b.

IeIdlnr~~ lei lilt !Will...... -lfftlls)"SWftI~~of
dlc 0ftIJaal Atu C/'t"IOI. ThC' _ splinIn faro.- "'" lbc
hd D I (itt Ltt>diItt T....... P. JO. aDd T,."..
,wqjia. p. 106) -.I !be (;)l") Angdl; (_ 0Ps! ""&fts..",

MOil o..ucx IDC III wended famililo< ..."'-dIna
dlnr lbo:ft lei oripIal fouadinl "k"...." (-""..d,n
bul thrre is DO r....... -clan- IU1ICIlft - juw ...'ells of ilItlu­
cncc lhx arc~' ca,""" by IiaisllIIs or ......
NfC. and tht bc3rin: 01 chikRn. Aboul 4()\l, 01 !heir
dIiJoftn arc nawnl-bJrD; tht ~ arc CfO"l1 in uo­
"-.lfIlbs.. "fhm,'s 00 stipna ellhcr "'lI'f."fhm, is rroorc wort
!han thrre art people 10 handle it

OuncanilC §OcieIy 's. )wni >oc1C1}. ,,-im a ''Cf) IIi¥h
proportion of children. Thi. miihl olse"'he", be a tc<:ipe
(or disa.>1Cr. bullbc OuncanilCS~ Fiflh Wa".~
aI l«hniqlkS (such as ImplanlC\! Iow'-sap;enl kinder·
COI1lIJlI5)!IO ......... Ihat iu)'WIh arc h1ih1} pnxlucti'e II an
early •. ThIs. tllOIC!han lill}wn, else. 5CIS Duncanilc:>
lIpIft from EMIl>. Sifla, tht ~!heirchildml ",",c had
lei ......... fw. For _ o...c-ICS.. dlildhood .....Is II
lIbod: .. 1(1.12 (and dlIs IS ~'). as Ihe chikkctI

(tJICdIe ...utfOftt. WuDxs. lIo"tIhin

1lIIttor f<u)ftn. dq"'C~ fOlD!
lIIcnIi,c jotII.. aI!tIou&h~ ngy bouIlo:t'
aaIIId a tal fnl. As IiOOft as a po:non ..
support '-msdf. hr',,, • aI_ adlaIL

Duncana.. C1lIlIft Ii me 01 mudl 01
dle iUM:i.....~ Sll'eM Ihat affIin< 0Iher
FifdI \lo'alc s<X'IetICO. ParmIs don', ju§I
0J1Kf 1bc1r children 10 be bcaer and
smaller 1Ilen !he) 1I't': the'). I\"orl "",,-...I
mis lhroup ICMIt CIlll'-"ng. and use
()'bemctlC'S and bioroodifK:ation 10 ensure
they can • .." up ,,'im thei, offspring,
Each llCfICr.ltion is .~pcc-1Cd 10 impro'c
on the next OullC"'ite humoriSiS joIr;. Ihat
in SO }'ear'). • babe·iMhr-\\-..mb ",II be
A,'alar·sCIO.

Then: :Jft iOIDC n:bcls in Duncam..
~.bul the') ICIId lei be found arnlIni a
,........il, ol dlc ddert) popd..... (...tlo
fea- ..hII lilt OIAalliCS arc b<x.....-.v
..tM>' lbxI lIPIlIIIJ Ihe )'OUIh.~
Art:-1Crlib !IO rdCr !IO 0.-" . ..1ID','C
bncD Icfi. beta {Juxoall}' sp-abnJ)
..t choo5e 10 b>'t Sibs~ Sur-.
ga>craIIy MInIIf lei aAcroid 6ediOltl>
,,~ lhc}''''' set 1bc1r"""11 p;ttt.

~k>sl b"mm 1 W'id<d Duta:aii....
came from Ama ....~ Japare<e a.mc.e.
and RuSSIan edwc Ndgrounds.~.
,ttg tht mal:cup 01 lilt An:s Con>pirac}
exiles !bat fItd (rom Mars. Al pn:seIl-i

TOoDy.1he Ounanncs 'CPCla'll!he _ ...io:je.

ly d:ispcrW Io.lman aalIure III bIslcr}. Thcu major
pop"X__.. X Sibs Ounan Scaoou llII~ bul

1hcy"'C II.io iCllbI~ 100.... nlDMS aDdlltlcM ~0Ihc:r

r oids.. ~m oflhe liner bam 1ft ;, .. I iel'~'_

"""lICd '"fled"Me Thew toQl POP""'" IS lIbod: SOD))
loOPC:tIIl bcinp.. _ ....-en mU. ofTo-~ IIIiaD­

p>1l)...s.ped bi<cuid>.. 3nd oapom: Ab.
ThC' o..ncnlG ha>c Iialc III lilt .....j of miliIa'y

p""''Cf or~ orpni'x_ bul the') ',c: bll)

cngIDCICmIlb.m.eh-cs for lil"c Illlbc r' '00 beh XId odICf
~"ty ""''itonnlcnls. and lbcl"'c bxllWfa ca1W.
ry !IO ...'Of!. II it ~. ",",c no c:enuaI and f.... local &9'­

cmmcnl bodies - !he t1IlI~ ol 0unc:ani1C~ arc
an.an:ho<:apilali51socictics. ThC' c105N mins 10 a fO'cm·
mall is A"!lLaJ" KI\lSlt1korp. "hich as !he m.iljor Ouncani1C
corporation w,elds oonside...ble power. bill no Itgal
authorily.

ThC' OuncanilC popuialion onguWly senled on C=s.
In Sibs Duni:2n Slalion (p. 13). "bile thrre ""35 ~'of

room on ee.cs (or future e:.pmliofL. lilt o....:ani1C liber·
UINll tIhoI;~ pmcnaI property O\.:nm/lIp.
_pe..d"' md self~...hid5 lDC30l 1bx DIll
C\'Cf)-'- alIIIenl lei IDC DII dlc s:amc 3ACnlid. lbc



about m, IX dle~ SlIJ*'1ll popdwion~
."lriOUJ bitovOck. ~ ~ T...... or ~T.......
~ mel m.~ gpeaI Aas. The rat~ a
...... IXaaue~0I'1pIlaltumaa-m.Md
_ ........".-.. Tht !)oncwl.....~ <lp(ft 10 irrmi_
~ alrhnnp_~_ilIiIlIlO ........m 10

..... tociaI...,... raody 1aK .....

THE ftRES CREW
Ifdle Duncaniee. hI>" a-wM~~__ iI',dleAm;

c~. dle populM" niclt.narno (or dle original 51 fugi­
0\1::0 ..'110 Oed from ~bn!OCms x.o.d dle Me-I
Collins anoJ fOlllllbl Si!a.'ll)un,;an SWioo.
~ an: 29 Am; Crevo bM,won 10 be ali\", 12

misM"i bul 001 pro•..,n dc3d. anoJ 16 conf,"""" dead.
A"" tn:w Wert all ba>tlinoe or lmefi,<:d humans.
mostly born on Eanh belwoen 1990and 2030. Amonl
them "'-as a smalllP""P IX Manian-bom c:hiJdrcn anoJ
r«ns. 1ht ~\'irog ........."" ha.'t ,",,"..teed bito",,,difi,
a&lon 10 ensure alRliDued Icnf: Iif~ and microgr3-.it)
M"PM...... but ....-er3lIX lhtm an: In p<XIf healdl.. due
10 bont and trO>S<'k dtIft .....- and. Mahon~
~lIIitrogla.~·"""ahon_ ....m ....,.., imo-
duc:al~ sbDuId be craIal Ibo FI<.-r 1m>-
pla.p.TSlI5,)

Tht~. of Ibo Am; em. 1;\.., III 0"".._
~ h>tlilas in Ibt M.- BdI and. Ibo Tm;.
PIlau. MoO! ~ \""'1' WeaJdl) <'lr hcncr. ~' 00.1I
dlnr 0011\~ fiecJdck,. SWIttk duIb IXA.....

KIu:sIa\:orp or Ceres Muwal or smalk:r ~its
litt MueuaI Assum1 [)dense or 1Grt;..-ood Gap. A fev,
of Ihm1 In It:ss ...'dl off. bul llOne of 1ho!\Ie .on ill the
public eyt ~\.., in pm-tny - Ihty tan tam ID;lnt)" by
uunll on Ibeir n:puIation. selllnlllnV"KlIr:ctun::I.. tte.•
to c:ustOI1ltT5 ~Ist..-here in the syr.lem.

Lnw RnD ORDER
DuncaniItS "'"" no (ormal constitution or !avo.. 0Iher

!han the Fun::I:an>enlal Concra<'t. ...hidl is~ as I
btilC ilIlm>trll of prinnpIc:$ by ()unan,,,,, couru.

Sound Iikc IOU! dIaol.~ SIx rally. PtT>_ '"fn,e

lXJUItiM (p. 86) lII'd -r too'lJ*lii:S (p. 93) plXIlC't a
fm~ ."tnIOft of in' ., order, INDlUdItd IIwou&h

The FundomenlQl Contract
n-. doo......... ...-d by Ibt A1Qem.' ia 2OU. ipdb

QIa ttnaioo riglas Iba >II fKc pa..- p<lIi5C5S .. 0-0
s&aDc.. and \"CSIiCk. A ""fRc ~- is .. :IdltII __
rc-x- uppade luna\, PM aJ <It gh:s.
~iI""'_1Il<

RipI II:> I'>opc.". A ptDOII', properly m¥1 IIIIOl: be
IDD'Ved. desuo)o-ed.~ I g ~.or*-I fthouI_
iafonncd __ A ~', body is ~i<trmIllas own

plupal). ""'" !II> is his ....::n..
Rit/It 10 ~Jf~: A pmon rna)' \iobIt lIIOlbtr's

nghllO properly in dd"mst of Ius 00.11 properly. In SO doill&­
thK person ~Id .... use more (on:e than is juslifoed by W
po:n:ei."Cd tbre:u. and lIIIISl make I"aSOrI3bIt drOll romrntn­
SUr3lt ...i!h the silUllion 10 msun: Ibis pe1ttplion i, a<;lI;Uftle.

Niglu.o ComrnooI~: A ptrllOI' may um:isc 1hc
ri&hl of ,.,If-dtfmse on behalf<Ii arocher ptrllOI' or persons..
wllh Ibeir permission. or if ht has reasonablt ll'O""ds 10
be\oe-..., io would be cr-d ..~ thK pm;oa able 10 do iO.

IlJdtI II:> Fmr CoNtun: A~ may uansfer~ or
funK pi"¥OlJ' fiahIs or da"lIF'S 10 IllOlhc.-~ .. a
.......,.. paruaL pa_..... orptO'isioDal basis.. ptO'ided
l:Iodo toIDt 10 a ..........._ ..iIbI,u &-I. A .......x,
--m ~ a aaiit*: IIfta 10 \iolIa a pon.-', odx:r_
he ttl rizbIs is IdJ -.1 void..

0Ii1onll 1ft lllCft ...". ,; t.si<'alIy !bey'", ........
(ftlIj pa:slJll$ ...-t..:e<: fiahIs "., be n:saia<d by Ihtir ........
or~ .iD Ibm 00.11 btK u"'t5b. and pi«<>:lt:a c:hsIs
l'orlbc:mlOsutfu ildepaodw;e if~·",,'. Ii• ....... M
1hrs ., Iongo:r:lfllllil::o..Then: is a ......'" arDOIlI ..., • s-na:ta
Jd\"o:aIcs 10 ultfO;l dlis 10 botwoids and perhaps 10...
AIs. tM 5(1 f:ll" only lht fOfll"Otf bas n:<;ei\"Cd any""C'l'Ol1 ia
I:lun<'anile oouns.

inln10cking ag",c,ne,llS btt\O'oen bu!oiness a>soci31ions.
i~ brottrs. :and indi\'iduaIs. [);Inanitrs Wal con·
irw:ts as sacml and those ..1>0 bn:ak Ihm1 risk loss IXn:p­
-.on as ""U as k1al sallCIJons....-hictl an: tll"t!I;ti\..,
be<':alsot a~ of Ibo P'1"da_ a<'CC(IlS Ihm1 - jIast
jW, most bHo.. oa &111. rally. Tbt le)' diffacra os dlat
e'o"'1' aduII m.-n.aJ c. a~~ gets 10
l:!loc:J!lc ..1KtI~ or <'OUI1 ...;U ,<:pw..... him. lit IDI)

be Imwd ~ his 00.11~ tu M" .... ImIdl dif·
/iml:II fmm~ .. IIO JI""''S ... poor in a bad lltl#t­
bubood 011 &111._ ....., atronllO """..". Tnoe.lbt ndI
Ft """'" po'_IOo, -lIUI dlty also ~\.., """",_10

""""AlIhi:s can fUDClion bcaul.c SiJas~ Subon'$

popol...... is no btgtt lhan a small ........ ""'" _ otbo:r
~f~ ~."" more inumaIe. Morco)\-.:r.dle
p;lpIIMion is ,,11 0/1" ~U cO.Icaicd. has plene)" <Ii .."Cri: !O

doiflhty wo, iL:and Iw the opUon iO It'outot_n
i( they don', like their noeiibbors. Or they tan ""'.



All DImc:3rIiIIo law it ci.i1 ..... iD cbo !ft"" IboI
Ihcn: it DO -stac- 10 ,tpUCl'A U1dhicluals in mnmaJ
_ Lawsuio • pla>r: bd'orf: a.iudF ...1Iom bodl pw­
Iio ......o: lIgItIld 011. The:.iudF 1riII heir
lboaoclD:i_-:ldao' I Imcd,.
lbl: _...-iry ul!be .. sodl"md, I:) be
awseo1 apinsI m. propmy ullhe
..,.... ,w_li.o: I:) cbo period of
!be .iOIaOOn. ""","!be D(lUrt dI:cms it
O\<:i,idclm or milipl«l by Ihe rigllls
to KIf or o;ommon defCJ\K. The":s a
fair bi, of preoeden, and case law.
especially in trJln e<:Jq)IicaIcd ci'i1
JiIwtions.. but by ID:i IIric cases aft

resoh-..:l by .......... and wbillabon.
I)mcanite kpI lrUDoa is one

ul froacior jusli<Ie. In senmL .­
__Jar~ COIlSOSl ul one ot tIlCn

,...~ jurisls ...ioo .... 10 "'"

e-oldtnc>e p "'"' by bolh oiclos.
_ -.Sled by '*"" -'--s
.-.l seariI)' """ ) IIl"eil'ipllln.
ID:i lhen mate ID:i publish a tltcisia~

itOCU,.....1i<d by I specifIC stIlel'il<:i'A 0( culpabilily.
A D(lUrt "ill normally irnpo:ww: montIary~ ot

n:$litutlon (such lIS I return 0( SU>Ien l"'JP"ly pillS I fee fot
ilS unaulhotized use). but in e..Wme silUlllion$, such IS lOr­
lU~ ot llIUI'\ler. i, tlIlIy Nle !hat \he subject forfeilS III prop.
erty riJhts. includinlll>oK 10 his 0\10'" body. 10 cbo.iI:tim
ot his heirs (see "'" Silas 0uD:::an saooa,;pme. P. 13).

Some Ouncanik''''' otrer jodiciaI CUlO..1S "ilII
~,.... ~~II(I(IO~

P ,," ! bey<lIId I ana;. r."d Jar eenaia tiIlds ulcrimos
-t.l-.lhey may sp:afy cbo.iudF ...in DOl ialpoloe .. dJec·
11'0: deadl ~ • (conf&:llion ulall-.. indudillI cbo
llIlljea's body) Jar. gWe IboI c:kles DOIlIlYOtYe a dfta I:)

life ar lillOl:llbn, Nfl. aamI ot -.n't*d ......:b....
l:ialappinc and so on. Thm: is some lXIdI10cI be!'fl"CCII
~- judges. ...'110 belie>o: Nfl aoc law dlt:limS I:)

QCIrI'~ !he~ Bar AMocialion inlo I <,k.fllClO~

judiciary. and "proponlonisu,- "m belie'" !hat Umiled·
ptnal,y conlJ'llCtS ollhis~ should be a standard fotron·
traclS be,"""n judges. $eCUrily companies. and iheir

""""'....Indi.iduab ofIm 1Ia.'c ..... .:.u.u.u.ce. In rmom far I

rep1ar pa)'fDCOl. llSUa1ly about 1~ 0( dlccr IIlCOmC. dleir
........... Wi....) ...·iD r-Y""~'IepI-- 1~I{ol1en

up 10 • spocihcd ceiIiJl&). A D •• "ilII ..........
IShtd rcpnYK'" can easily 1ft IOn iasunD::e. RaIel SO up
If~m .M has;~. apin9. """" ot~ acriw­
IIXS Ihe coo...., .iudIeS Iitd). I:) P"''CI;e '-_web
• buolditl& I nucR reKOot clo'fl_lL or I"lU'll _
t- Iilltt Tort insur-.. ....y abo be p"''ldod by ..
cmpIo)"cr for his ullplcftM Sec C,ru 11M AIs<t<ialIooI.
p. 86. for trJln details and cumplcs.

\lo"hm deaIiDc ...1Itl CIWCR5 ul DCber 1O"cm-
-. D ' rrl) ,. business tiSOciaoolls ...'Id!

fnmdIy Wi (q. X*lChu Jar "'" G)'PSY AJlFIs.
or B...,.. EuplnIos fat A'-.> _.-.l

in e.._ aleS. "'" TIOJIII Mw's
umwllll alIIil«bo"~ - 10 dj<P'Iclo
foruprs from pmollC dlccr p>ds
or ''OOddlI Wi....ts.

Sapi~"'sRights
DmcaniIM l<1Id to bKJchau"(n­

ism. They belic,o: in human fiWdorn.
bu' ~ ambivalcnl to",ard non'",­
lIWIS. cspttwly those w, "'en:
clI:liber3ldy~ IS SU""3lIlS. TheIbn""'" RipaTt>I*on p. TSI?1
~ "'" 0uncarIIIe poilllioft.
~..,._-..:1 tIlCnI5 "1iv.

... IDIdIuo::lo- cban pcopk. buI dill
rieoo- as pacMIly cNncinI- MOM ..,
".....<4 Jar a prnco;l 01 IlC'l:rlII
)'CIOi afier Ibe)'~ ua&cd .. e.-.

0.-. '~""""·a- buI In'IOIlI Green Ouncanlles .-.l
Ci)l"y .....ls.lhis;s fairly s.mit." 10 dle apprmIice>hip
prosrarns d>a> ordinary DwnnilC Ws unclergo. After!hal.
a bioroid ;s r..... to chool;e ilS 0..... occupation. RaJ Dun·
canile$ ha,.., I much less liberal outlook - indomuruJ
bicJro;ds are U'IIlICd as .l«IlI>cl·dass citiu-ns and lhc prop.
¢rty of"'hi::>e\'era=e:d \hem. and mal t.. emancipMCd (ot
ldj _OId'''11O Ibeir ..-hun.

GQo _lre*d. C1lIlCftS. ahho<tgh d..-y',., quite
nft. 1'hI: FundamenW e-aa sp<cif\caII) mami I:)

sapm. '..... as """'" ul "'" lOundinB Dunc.uk's _
ItIis 1t.:bilO.O~ on m. bonzOll. E,"CI' so.lhett·s 1_01
b,ocha.._ ..... m.I) e.-. D.. '. '-Ibe)'1001<
..,...".,. paou IS less cban~

hft-pla 00ler cban &hCJ'G _ hDp.. DOl pcopk.
Tbcn: ...-en: no SAn "tIcn "'" D.ncarutes "l'Ok' lhe nm­
clammlaI Conlract- A fe'fl ol!her~ "'tre~
of madIinI: intelligence. and spcciflClll)' o:cludcd sapItI'Il
AI. ,,'hich II thai time ,,--as hmiled 10 LAls. TlJm, is III
aboI;lioni~ ~ts·rights fllClion among \he DuncanileS
thai does UUI SAls as people, bu1 t1lOSI DuncaoUleS don',
ajIRC. HOI'oC\'er. abuse at Als is COMidered to be in poor
~ Rope An Ill: ueaoed IS I l/n;1l: 10 human tife and
,mmjly e..lUbI;''',M"d. ""hile 1OU'l ..,~ "'"
pupaf) ul dle original pcnoa _ iI', up 10 him 10 clI:alk
.... lID- r.. sllwJd be..

DuncftnlTE SECURIT'I
COmpftnJES

Law cnfOiCUiltlii ill OuncaIooc oomm.nut>es OS m "'"
hani;Is 01 pinle e....pi:;e. -sccunl)' Wi,.-iid- _

onty ....." IS bod)"iUIfds and securif)' JUlIds. bill



abo fun<oon as pri>..iII>~and poD= W.
ben>'a:II ri>lII S«Unl)' .........Ul$ is I,uided ...........
9l)t, 0I1lle Wi,......~ III Ille Nps Group. 1~

(et4'OIIOI~lblIIi~'~'j-~~-;;~";";"o ,..and.bib bct...... 1IlI bu..
AkaaoIIII (ftaa and Red Duo· auzms pn:IICa

Illem!d>-e ..., 1heIr ",opal)' II) sicnq)lo' «m., p:6.
acs~ "'ldll sm.dy ,e 4 J. hi ~..-.1IIis pmIOC'
Iioa OJ iuL~ ..idt........., paIicio, aad iDdi,·tnk
(:Ill be pl........1td by Ille -...y poliac:s oIlbrir Iarldkris
or ~-en.. A t.ic "'r'eK!:i>,,- WiIlI&! is m.i>"'Y
inoJ.pcmi'" (lJpically aboull~ of "'"~ pmcn'S
fIo:I illCOnlC: po:r ~-ear. but _ (or iIldi>iduals "ho on:
olMc:JoGly~~IJ" risks). In exchan,.. for dtiJ CO'.

c:rJIC.lhf:o;ompany ....... 1O in'~pIC and m;oo.",.d&m­

IiC$ (or .....k Rlribution) in lbe c>'m, harm is~ 10 its
elien, and '"~ if he rqlOI'IS allmal.

M06I ~IJ" (and l(Wli~eO"II&lS. II- 84) also
inscn I clause tIw diocwms ~bi~1J"(or Illy lrOUbJe
1 c1icn1 gelS inlo (or 1 "'pw:xlSllna 00I'di1l(lO'J~ (sudli.
~11 cncn>y) IblII tbt dicnl.1ICJIocvd II> 1dI!be~
II) IbouI bcrordwld.

II's I"""I"'*' tor.~ pmoa III 1= 1~
wr 10 soed: rntin!llnll~. cnml' IS ........DiIb1Iu Ihf:
pw;c .ill be hilbcr (cqui>'IIm II> hInn& P"'- dcIcai,-es
-.i'or li&iCUWd). MaaDy, 1IlIi>-.luaIs or poupl' "'110
red • ICICII>" &1 Iill', cood ftlOU&II (:Ill _ fOIlII6.
lhKlod: pl 1ioa II> Ille bm 01 S«UriIy I"""k or
~-p>Rk. •• bcuIy or cbiIJ .....

\"1SiIcn 101l)"".......1Iabua 1ft aon'i5cd10. "'ldl
.Aq:JSGroup-mcmbcr"o'~'1rorlhcir~ ... prrlcr.
abI)' bcl"<ft ....,ina:!heir ,~L ""lIile _ SlIIions 1ft

flirly wc. indi'iduIIs~ by • S«UriIy toll1JI'iIIY
list bcina~ by~ it thrir lad of JIA*CIion
IS kno'oo....~Iy in the Tn'ljan<t. They'", also ',,1ncD­
bIc '" '·igil.mc action it they In: MJspcctcd or fals<:ly
IIX:UMd of rommining • crime.

One can =apo: DuncanilC kgal judgtrCfllS by fleeing
10 III~ ..·ithin Ihcjwi~ of anoIber 5IalC. M(lI.!

I>.mcani1C ~l)' compania 1Ia,,, cbus<:s tIw limit !beir
lilibilily oursid<- tbt Dcq> Ilcyon<l a1thco.agb I f,..... iJlde.
pcndcnu m.y be ..-ill;'" II> 11ft (U II> ki<mpor~_
nICIl'CII'itIuOm (II> WlI'oeollle ",110 p:s~"Oftd!be reaoc:h
0I1be~ firmo..

The AqJs Group IS. a5OC1IlIOll 01 0........... sen­
lit)' ae lieS "* bI'" ICIft'IlIO abck II)~ C'!Xt'
II&:maI ....... aad IOIIow 1 .lpCCific code ul<XlIIdlIcI. 9l)t,

01o-:a-~' "lCll'S bdoIIa 10 Ibe Aq:is Group.
Nps is priImriIy un.,,1td "'iIh csubIMiIIc pr'*>UIIs
,c.-disC Ihe atW and lIncnuon of SU5pCCIS. 10 JlI'C"'mI
its nlClilbu~ from kill"" cadi <Jlber off.
Here's Ibe~ of !be ,-moos UlftIIW."IUaI obligations and

6' q'- 'IS in «JllII'&IS bcno'a:ll dil:ft:s aod AtPs
poupst:C\lrilyWi" ie,'
I. If I ''"'' f' dicIII tOi'4!' I p<nOII bas '10­

lad his f...dalluaal ri&tu or mqcd (II> I .............. 11£
'0 , y's IfU'IIlI J&fft 10 ",,,,,,,iy ...Qtiga: IbIl dam
bdon: lItill&..,. &1ioB. ....... do< riP 11> ....... dcfcrIse.

Z. If 1 smpca is de... ' III> be I diuII 0I1ilC1lhcf
AcP Group " .. , y. _ isn'! c.. ",ad) "'Cae'", ..
bclllwior inImcdialy deuim...alllO lbrir ...... cIiaIt. do<
S«IIriIy tOi'~lJ'will lit; .'w wiIb WOlber tOi'~lJ'10
...." I IIICllicc 10 3pptIr 1JI 00iIft. ndlcr ....0 ..... 1IO

conIi'oIlI or iIlO'ttSI him. Jiooo,.e:-",., do< u:>rrII*'f' lfICI'IlS
may k«p him under....."'Ibncc II>CRIlR!haI he docs not

1'0" I IlmalIO !he diem. flee do< area. dispose of misJp­
propriIICd properTy, tIC.

3. If. suspect is ItQI a (lienl of an A<-gis Group
company, he "'ill be ....'Oll ..·ilh 1 no6a: 10 appear
in • (QUII. or arreII<d IIIll then ...."CII1 dependina on
!he situation IIIll Ihf: perceived risk (of escart or
1Iarnm&!he di.....) invol>'CII1 The minimum foroe is 10

be IIIl«I bII • suspca 10 a::llie>'C Ihesc pis. cnnsistc:nl "iIh
..,. imrninellIllln:a Ille suspca polC$ 10 Ibe diaI;'. plOp­

UIJ' and tbt w:curiIy ...... """''11 riP ul po:nonaJ ddCl'lloe.
"The ""'.iy IDly pooide ...,. ahcr S<t\lCU •

Ip=1 in irD>idual tOiWiaw bcra«n WIt"and !he cIiaIt.
poold<d !hey doll', >llUC W libo'o" "'..............

In e~d>on# for !hac: p ...._ aad cnfa.........

....""'" !be diID~ IbIl:
I. He ..ill not ~llC!J'1mb:: fabcdailrG "plLe

Ibe orip. llIiIIn: or CUCDl 0I11bY "",,",ltd >"dalioa ofw
fi""'arrNal CO"'4 I or ..ilh b",.'" I tOi,,&L

2. Upm Ieamina: Iha he is bcina dIapl be will UlO­

IICI his 0"'11 ~l)' ••0".,) povrnpdy, and deI<nninc if
Ihf: cbarJe origirwcd from III ,,",ps Groupcompany. If 10.

he .. ill n:main in COI'Il&I "ilh llis O\O'n ~IJ' UImplIIIy
IJIlIiI artlilrlllion can be arnngcd.

3. If his 0"11 company del<rmines thai a charge is jus­
tifll:d, he ....... '" lmniC IIIll participll< in !he COOfI Clll<,
in 1 ''''''''' acceplabk 10 all panics in>'(,h"Cll1 or failini tIw.
0llC iek<crcd all'llldcm by the Acp Group from .>1ti1lblc
Cera s.. AsoociIIi<ln tOiII'IS.

4. ThII his tOi....."'IO "'1'" ..,. aod all Acp. Group
....ubu, ""'ill be ... UQ I immcdiaIcly should !be libo'o'C
cIaIic:s be delibu_1) >.......

A few SCCIlI'1IJ'Wil~__ 1lOl1loeillbu. ulAqIi.

Some have been e'p<[!od or bbdballul ror bn:ai.:JlC
Aqis·s code of CCIIOIiucl; 0Ibcn aIber pn:fc:r 10 ","Ort (U'

oidelbe crpni_ or<:lll'! atJonI!be Glcs. ~105l: __
I • " 1ft c::ard'ul1llOl 10 1mb:: IfT<:Sl:S Ibal would bnIc
diem inlocooffi,:l ..ldIAcp Group""''''''s. The)' work
1IIiIeId. ~....-usor J«w'1l)' JU8ds. Those !hal work
• pn>...m'~ llSUIlIy do JO. ~•• ,00'&"". ror
>~ AcPo muubu tOil~1kS.

ScauiIy tOil~,;a...,~ fllTnS abo poo·ide
or subc"'''I1'''' (IO,lI >~ ''',,",.'Ie, =-ioes (para­

medics. f"" ligblel$. rescue ..ulen. CIC.).



StCURITY IIGffiClES In lIenon
PldGD- :I~atSibs0.-St-. is..,:)'1ba ~IIIITolDIoofI"'"

n:fU!Cd 10_ bis .. N'1IXJIIi, _110 ..'3$ 41Pcwcioc:d. TobJIosh"..... ) at...:>
)\:as. GadlamOOlI1,..... T<*obh .lheCllonooe~ a MlIiDoiI n"R ...

\\'hm Tokrk.ch says GIWrn's boy IS .. sloppy workft'. Galham IcJ5a his
lClqIeI'. chIo-,; a knife IIIId Toll:'*"" 1ben boo.,.,., otr bef<:n _yoer CMI SlOp

him. A f~ plIlI'OnS give dIa5c. and some <hw piw:lk. bullhoy'", IlOIl $UJC ..1\o's in
lhc rick. and in \he OOIlfusion Gal/Iam dives I!lrougtllhe lilChm.~l;na a bug<' pol
atcuny 10 cnva" his~ Othersin~ 10 ""Ip SlOP the blttdinl!:. T(l/r;l'li<)$h has
failllCd, but Mirai. his virtual il'llClfaoe infornorph. calls I paramedic and also MUfU3I
Aswrt'd Dd"cnsc.lhe S«Urity company Tok:olo:Ill .....~ ,"';!h.

It. few minules '-:r. a ...,...... alld two MAD """....,enf~~ As lhe
~ IIaI5T~ (..-,",* medical can: is «l\-crm by his~ .......&:1).

Mini md!he .i· opIaia .... '",," '",'10 .... MAO..,m.lupo:r 1tInrOCJD­
trXl, lhe aemu 1ft oblipd 10~ GaIhaa ",ldl -'>ObDrlI dD-mc.'s jllq>m).
his ""'... bod): Abolalhe _ lIlI>e. ......ws from Ccfts I\sIal:IMl PIII'ol (..'bd! bas.. ...-a:' 10 prtIIOCt lhe , _>~~ "I': .., In' __... a cbiIIII

.-sc c..bln for iafIic:::Iq: .... apm. hos ",opal) (!he~ All !he
mooeas _Iq:is QQup"". . -:I~ ca;::h OlIwr's fIIC"'G IhIoucb
"'«',....00 rali1y.

The "",messes and !he VI all~~ ol<>-han\. The: n-.> aafty ....
cits quidly ched: thew d......>e atId disIcovtt 1lIat Puck o.bam is:l elm ollhe
Dobmnan Ddtndrn. ....hidI. fortunaldy. is~ Aegis~). Thcif otrll'eS
OOIll3Cl the off"", of Dobmnan and ...lay!he t"idcncc lhcy ha,.". DOOmnan~
thai il _ !heir .Iien. has indeed oommiltCd propc11y violatioDs. They IgI'CC 10

CGOperalt'. The companies havtc dleir Itg.al LAb quICkly s.enle 00 a rusonable bond
10 all< ror. t-I on pruedml from similar agg:m"Med assault and property .......-Thetlne~_'. ..eqxIOCQUctGalham. bulhe·.__~
In bcl. he"s IIInlr:d off all -"it."Cb •••••• ,•• -:I is s&mac. baIf-<hDt.. in bis
btdoOOlll" dloct"" ••1Ia he did, ..11"10 _ .... InCS II) Fl him 10 c:ume __

CAP_ MAD-.darmed otfioers-allumal _ a t.orc.:I-1O Gadlam'I apwl'

__ ..ilik DJtJu_ lrleS 10~ frierldIlild ma..'o'tI1O hdp diem MOk-: ..
'-..ion~.They.., ... 10 ICIdI Gadlam'I __ ,.,.. .... 10 tal: 10 hiI
dad. HI: jIall; .... IOc:aII Dabcrman DdmclM; !bey tdI bim It. !be MAD and
CAP have adear c:asoe and he IllouJd tdI !los fllher 10 lCCqlIIabiu_ or q..
(QI dleir jA"'" liO'l Mcal...1ule. MAD ba,~ mnf~ lbeir _ ""jus! '" CIlIIe.M

..,th a f...... armed bionJOds 10 ro...:r tile a'eI. C/IIler local rc$idenIs hr,-c conII<SiOd their
>CCUrily firms. ... 110 ba>c 1lcIen mfonned by MAD ("'hieh OO'\-~ !JlO6I 0( them) \hal
eo."tf}"lhin,'s~ng under oontrol. but maybe tIley should SIlly under co,-cr for

""-GaIham's JOn tells his dad he'U stand ...ith him. !:vi he should takc asober-up
pill fml. After Pud<. c..ham doa 10. he realiza ..'haI'II~lCCland ...1111 he'l dolle.
and...-.lb 0lIl 0( his 1*CliI_ willi his "-Is up. HI: is~ su"oj by MAD and
CAPoffica:s, wbocbqe bim wriIh~ chc jAopal)' ri&fIa oibod!r....T........
md..ClIcmo 7Ipw!j··s 0WlJCE. As. Icp mx"ti 0(1bc ..... it:.cd .,.ucs..!bey'"
'-- 10 r-1 boi>d or sut.:.. 10 IocbIp. HilIOn _ Wl:IW;l ......., CO'"ft ..

boad. buI (;whom d!ooIcs a kIcbp. CAPdcf<n 10 MAD (..tIIidI ""'. ill (JWII krl<.
",l and allow ........·s otrocas10"" bioi_~

Mc.r<.'loik:. Dobco_ DdCOldcrl. Gadlam's iaf'ool...... MAD, and CAP '" all
~...... a ''aIIIIC for Ihc 1nal. Aller some ",••10,,& 1bcy.ocalc on !he a:ut 0(
hacl&e Pfil ..110 is Mchcap buI f.... and has .. openi. q. I c:asoe a ..."Cd; from 110"'.

ImmlGRftTiOn ftno
CUSTOmS

Silas Dwcal S- and !be
och« I:luncandt~hlo'~ no
fOrmal In. Hov.'n"ft spa>:JIOIti
and aaIocu .... pi,.. pnlfICn),

:and 5«Urily romp"mel may
mforce "'safCl),H~ 10 pre­
'ent people importin, hea>'y
...-capons.. C)'brnhell armies. Cle,

DwnniltS lCIId 10 be 10k.­
c:A infJi.iduaI<!; ......um for ...,'ictim­
bf,- aimc:s (like omugIirIc) or
d>lIIlllplftll "'"su05I~ rqunes..
buI doll'llikc chc idea 0(1har_
_1»' , hlo,~ for fu&ib'~
cna:mals or aai,..... supp:lOUIlJ

-~[) sccuriIy and inlur·
IDCC~ ..,n putllicW' lbe
illmol)'c:A~" criminah 16 p.wt
0( thcir~ duty lO ....m
1lItIr subsc'ribcR. Thc)' can take no
",-en 8CIion 10 expel a IIOIOriouI
';11101', b.11 he R'Ill). still find him·
..elf hounded by media. s/Ia(\(w,·cd
by k>caI occurily, and sbunncd b)
k>caI businessoes. \Oro an I'l'fus.e
him (ood. ~. or Olhcr com­
1JICIU. Thx said. DuncanaICl .-u.e
pI'Y)', and ..ill _ 1OO~

cp........ 0( a su '!lo docs
lOOt loot or art~\'~

...bo~ IoaI mrmcI ..,

..wtcty1O amaa-.

fREE COURTS ftno
THE CERES BftR
IISS0ClftTIOn

The Ccn:s Bar A»ociYion is
., "'Jan; .yjm of fra:1aDa: IXUU

5CItICml dwu&fl o..ran;IO spact':

their tty re-.: is thx~ ICCqlII
chc F' .al e-an (p. 83)
16 a bMiI of IcpI jlmpNdonce..
AmollI chc D.a:...ws..a CWIl has
DO YIlhonI) unIc:ss bod:I pwDci
hlo,.., mIde I prior rooOClaa ..-.th.
10 a<:"Jll III~""",~"ft,

rnoott DullC'lllilCS ba,·c Sccuril)·
Company oonll3ClS lhx rtq\lln'



dltm 10 abode ~ • C(IW(ldmlion. Of flOC(:
.100401 pn:.ll<Clioa mel~Ibuon0I1hoir
~~

Jud&'cS arc litt 10~ ..hw>'Cfd.a­
-lilt) Iike_ liooo'f"'Q'•• jUdp: ..bo lOrn

i... f.-oa ........., 1Olhf: ......ipbollbt
CaQ b AwximDa ..i11 be b<.-Ieu. 01
!IX~ Grounds l'Of apuWo:.
IllCIudc 1<1Iloac bribes..~ ..............
Of a:tq :tpiml; lbt "'eel '1 <:en­
InC\. TIus ""fUlR$ I )l(U_l1om I somple
fnIJO"Ill" 01 """.~ .....mbcn. /It. cornmolltt
01 fCfIiOf IlLIllbc" .. in abo Plea" p;e.­
ances. TILl a....lid S«'Ond-~"I mCl5I

JudgrrLnlS. bu' may~ 1IIal I

jWgc~ ~illlliQn (Of flOC(: a possible
.~ on nJIIIlsion) if thoy bch~.-~ a 5<rioo~

,nJlISlict lOOk place.
/It. judge may oJ~ be b1adNiled by

tho Atgi~ Group, should a rnajonty of...",·
nl) alrIlpaIties~~oItwn.Thil";U
resull ill him ILa-u>g ,.~ f~ ca!(:I..

TECHnOLOGY
!)maniIc k:<:twooloc) i> I ""-, 01 fourth and Ftfth

W..-e. Dol...........~ don', ha,~ IlL Ialesllll wptllI

.-uIiNl1llldli~.",-bcnlLils. Of .....,00w.. * lhe)
do hn~ a!>-..ccd b I' I.....". mel lhe)'~ abo
plOd habIuI~ The Owanues ~ Ielders III

bool«ho~.~ .....,. (IlL I''hl''xinn ollUc
r....... 10u~ i1 'anlS). biaroid deR""
and InIdligence ..~

The _ f'Ol"Ilar GnIcn~ Mo&cdI proWa is
IlL T.......~~ TIL llfipnal dcsipt' _ ..-.dcly
.......... Iu /It.,""~ WIIlinues 10 d'f"dop
_·,-..m...sol~~Iftd lliomM;h.
D_ ......opa M'_ IimoIed 10 >pa:c brill-.
!1M ,_ Tc:mm~ ~ 4 ...... hn~ bccu de>dopcd
b ......... :as ,,'CL c=lIaI mal) dolcn5 0I5p«>l$~
tile 01 _Iiond", ill "liC,opa.-.y.

Red.~.., aho ~1I fOf Ihoir~.

oerwn I)JLS 01 ...m.-an:. c>pcaaII)- a,.......,. and.........-..
JUOGE Pm TRIES R(RSE

Judge pm IIa'l agreed 10 pro:side m.... !IX case 01 Jim
Tol;olos/l and K)'1c Y_ (tiL owner 01 tho~) .-s.
F\d:. Gacham- All the 5<'<WIIy~ ha,'e. as per dLir ('Oft­

InCU ..idl!IX pa_ C - inYok"Cd. 1Km!IX time 10 pdLr
mel m:ord ..iIness RSli.-y; ltk ">II S 1b~msoeh"CS _',
obIipd 10 appew in _ Thos IS lUmed (1)'Cf 10 Judre Pfil.
.."!lo laloe$ a kw <by!; 10 ....1(1)'Cf!IX M"idr:me. IILn opm!l doe
...... I(s a pmly dear case. Il'I .. a!>-oa: mm Doh::i_
DI:faIdas, GaIham has denckd _ 10..... -. The"lnll'"
C, P!15 01 !IX .-ocs _'llt>'Cd ...... O'>'Cf' .... ••

PId: c"*,- ". eM" 011 0.. g .. Tot,*""
.......,ud .... by ....'''"'' 11K -.~...... Iho aUI
hoe ioIcs lXJilIJU Rl.~ IllS 000-. ah-.xac·s adlllOMb­
IILtIb. shoo.I:s II and d••_ Tokobh ..... Judge Pfil .',
II.", oed - in f*'l. silt Ihoats <::ioIIham 1m:)' lie a ...... 10

Tokoloi!h if he's kfllO ..-andcr abcu Ioalc.
Hooo'f"'Cf. silt has no lUlhoriIy 110 isIue a~ning order

or imprUon Tllb>IoIiIL WhaI silt~ru~ is lI:IlIl Pud: GaIham

must pay a $..'i 1.000 fine: $..'i.ooo ooun C<l6lS (a SCI fee aareed
upon bcfU'< the ooun "'eroI .1'1IO session). a funher 12.000 110
dot 000"11(>" oIthe f$aInIll fur darr,.s and oonscqucnIloo4 01
IuAintsl; <binj the incidaM and ~I""'I: in,"CSlipioR.1ftd
$4.&.000 10 T,*,*"" Sbe upbins dill ~ jIKIgmcolI 10
TokoIosh anounlS 10 SI,*.ooo l'Of" inalIEL mel lDOdiaI biIIs
..~ hr RlCO'-anl and a r..u...- SJ(UlXllOCOOO"l:f ......

aD""""" jult In case PId: Io5e:s "01IJOl apin.
o.n:c dlc ....... ccmcs eu. ..'by~ doc llu:1od:.

lip radler lbal t.il: las! __ c......... .,...... .-1
I"'"ri"'" OUlbisplt.....ul_ ahI:r~..dlc......, iXMI ....
1...- ...... fCts. bis __ ICC co.. )miucallas IOnCOOo'·

aac-e. Now GadlMl has a ..-cd< 10 """" SS 1.000. lflle .....".,.1,
dot;.tgc aouboril= ~lAD .-1 CAP 10~...... JII'lp­
cny - lip 10 and inch,"" GWwn himsdf. Sin<'C DJbc>_
Dtfcndm :nl oohcr Aqis Qo.ap -S<C'Ilrity ............ """1
acccpl Of em""", C(WrK\S 10 pro&ccI propeny lIIII's betn
~ under propco- judicial order. GaIIwn is in deql trouble.



• dealk ol",or\; and Z!AlI&'s Ale 01 dx fwon fud
110 Rl$China.dw: G~"p6~' Anp:h; '""= abIo: 10~

......p""........_~_iapdc:ubr.ah--t
q"bcnbdls and biaIc<:taouIoc -Ill _lheir-,wal e
• ,ilobk ckql spltt a.IlIR.

The G)-py""3d .i5icll is of............~...
...1IiCtI CEtI ........ ,:Ji arrie'Ilbo poaem of!be mlft $OOCi.
Cl)' AIIhoup lbeir \"eW:k an: scaaen:d iIC1US5 chc JOW

S)wm.lhcy~~y ,ia laloo:f. o/\tn
<U'hanginl COJ*$ 01 infomorphs as ",..,U • <!ala.
Moo Grpsy Angels an: 'in:dl:lulets~ (I' 92),lraclinl
throughout tht D«v Be)-ond. or '-""uring inLO the
inner ,)'§lem as far ... M:n. Their ice ship" _ made

from frol>en ,1lIati1cs hollooo-cd OUI and filled ",th
\'a"IOIIS second-hand and __ syswms - arm'f~.

NlIy fMl.. tu; lhey do tw..., sood =30 ""."11<$,
and .... '-cry kw,' ,,_ Their raos _ abo Ia<

klOallk. G}l"'J' AJIIds arm", raIJy.... ed 11\

.'lIm 1hey I'X ..... an: IlIIl'P) as Io<lI as1hey an
maR • ......rJ pn:lI"lI -:I • Ibeir "'"a) filii"-.
..... pro&: is made oftm aoes 1Oa..-d e1jWI5OOlI 01
!he Gyp6Y Arogd~ hobUn lin Topsy and
YcP-i1 scmc. (p. 70).

A (CO'. G)'P')" An&d crati ha,..,. rqM3IJOIl on
Eanh and~ IS puateS and smugglm. althouih
they an: ,h"als mbeT !han allies 01 !he Red Durnn­

ileS "1'1,,, CJP"ftU' Trojan Hone (p. lOS). This 1:0" back LO
their da)'$ IS !he ..~ of Hn"rion- in !he 208Os. and
nW;es lhtm di!iUU>lJed IllfWly U.S. sutions. Thew fqllU­

fiorl " ~ p"sHh~ in RU$t Cbina. ..~ they ,.-=
pa.cd IS Ilorocs fer IJrin&iaI He-) fuel 10 ~bn lIe:splrc
lilt U.s. embago of 20M. ., ""~ !beIr roIIlfl1Uftal
cdIOt(~ an: NIl as ""......., md officcn an: dcaod
by lheirCRWS)~"Cd..dID fIO>laIP: PRCoKoaals.

The RuM a... pa,ullUII JtiII hil'ts G)py AIl&d
"""'110 P"1arm comer hmlillI opuaioos. as ifs~
IbM~out lheir_... CfrW>'J,. Ci)py~ abo.mdy
lilt POPUIJU of Cauur. Kwpcr Bd.. and Ckln Cloud
bodies. nus IS a maflCr of Wf\l'.... sirn ifs 1bnf~
but Ibesc pacOcaI obsm.-abnnI an: abo ,-allied by pIane+
1OIog>lU. and \he Collecti,-e can oIiaI maI;c u1Tl nlOI'OC)'

wlti"i~h daLa.

See FrnIoDuln's. p. 92, fOf ",lations bel'A"ttfl !he
GrPSY AIljt'Ili and ocher imerplancwy earrias..

The Gypsy Ansels "'CI1: Duncanile!l ",110 l."Ilo6c 10
,oo,...om'w ",til \he Chintw go>'emmmI dun"i the
20601 and 20701. aocqllina an oIfer of cmpIo) ....nl as
~comer hmicrs.~ ~1lI icy CftUUfS and Kuiper Bell
Objea:s inID~ lbIl WXlk Ihf:m 10 Mon, Al lbIl nmt..
SAl 5)- "-ere sull upcrimmaL booood> "ere
....-aibbIc.. md liP-lac odtq;a.""il .... IDdiabk
O'I~ lilt ,_ ,1i"_hS t..nr.ua .\Iars _1he KllIlptl" Bd..
RU!II Cbim ...mod 1:lIor:I.- ~, ... bID:,lIt lilt amct
hcnXr opuaiood - poopIc ..tao ..'llUiIM·1 mn1 !loul& out

ill Ihc Deep~ for SoC\'CfIl )"QfS •• SImdL
HoIO'C'"C>". 1belr Ic:ackn - ........ d>em Nit'de Zharl&­

Pian: Joo<oph FoJ.. and \"1taIyT~ _ I.-;l lhnr _"
crancb ,uion. The Gypsy An&d rom:! badcrs did nlIl.ll
flJ')l. 0"'''' !he fusioon \OfdIe:i and ocher equipntnl lbcy
in>lalled. lk)' "'-= hin:d hands, ,,"Ofljng under the dircc­
Don 01 Xi.... Chu Of MAST >UpmiSln,. (kina OUl lean
limn .. ilh ocher ZCfO-p ronsuuction ,,"Oft. sud> as

buildina: Cassini Salina _ Sawm. Pan of lheir I~===::::=~==:;::;::::;:=::;:====~~::~..'tCCS ..= liken in kmd. as cadi c:omcIlbcy bmu&N
ill .... .\larsp,,,, d>eman ....easedsharc ia_-nmhap Shado..,s and Shadow·S..,ap
ollhc binn cn:p.c:s IfId ocher CQlrip'nm Ibt) used h's" .. for.GyJ5y Aacd 10m:.. sIlaclcrowof ......
...... iL They abolDCllhc I1nI Yep< -..I lilt....,. sdf It'l as p1-ur "'"'" iI.iI.,. Shodooo.
__ ofTopsySulx.(p. 76~ ..,abo-.:las. .nill~ '-: TIr:~

b12085..lbcirpbno-t) .....~ ..""'IWO of~_'lp~00.. 1 ill If)'SG bd.m, GypJy~
ihopI b«:amo cmbnJiIal .. I npc waf".......lib fn:Im di/fcft:oM. .a Iftd. '- _ ""'*'" _ ......
TItIfI Cool"*aioo. "lid 1he u.s. mi~. """,,,,'CO". Cbcrnc.ss cadoIflF..,..~~ofadl

.-of lilt 'cs§cIs' .. .,. <! cafT)"'i oIf some 2SO...... oIh«. lObe RiilOOllheir_,. pco-.l Y1I'lUil a.na.:u, II- I sip!
of <den He·).!hen ..."OO'\tl ncar1y a billion dol~ 00l <Jltndl_~.

lhc i:JlIY marttt. Using profiu iqUim:1ed .....y from

Gypsy nnGElS COLLECTIUE
The ~"p}' An:&dsCollllll1J'~ IS a_dIiSi (Po TS9O)

J<.lOI:t) loawd IIOUIId a f",~~'"dy-nIoo~

<nI'1. Tho)'~ r..d.... lRi&f*:i. (....... car>'Od ....
01 ice 'R aids) lha bI:~ mmy 01~~
aIImIId!iUUons. and 1II,'.lhm 01>11 hII:olD 11\ 1he_,,-

Dunca"ite BOZlUITS
It'~ .lnIdition thai whm Oyp>y Angl:1~ anh.., in

pon.lhoy'll set up a "bazaar 10 unload g<nb 01 various .\OrIS.

-~~''ing products 01 the bio-1abs. SUe t>io"'1io:al
pn:xtu<:rs an: DOl !be 10ft oIlftdlp one makes ill .. 0ldiNry
_l'K.1hooe an: an.. Ihr 0DIy dIarIco fur • .sn-IrS" old $D0-

Do:. 10 pitt up ...... lib:~ em.. ...--....as. ........
F'~~ bioioidt.. -' JO ... Tboy'~ JOOd
d-.. II>~ I ....P"'*ar d'1 II -' 100ft
... _JUSlIlO mceI!)oe. n.. ••••., c:. be III)pboe
<:(Ill_ •~ (as Oft T...) if. pa_ pe!C­
0I'0I'\a" eou.wmily cDsu. • SIl'ft m.. <Ir, _ ofira, • col.­
~oIml1ed",~



CORPORRTlOnS

nUHTHR IlLUSTERIIORP
Maw KlusIerbxp is a zenrtic mgi.....nn, rompany

op:ciaIizin, in the panuopy. dle desipl of 0IpIt0
isms. fnlm bIaoria 10 human bcinp. for Ull'IICl"

rtwial elI••G .....u. 'The "",'.')' iJ obo .._.....~~
-.I~ '*inb. A....·I bnJId _ IS

JOI<b -.: ErmdwIlDllliMJ fOlllC 01 ..'110m
rdlM 10 ckml at)1hiD; clie.. A,... abo .......
f</lClUtQ bu..... and bioMclb. lDl is tDovoll for
it<I c:usI<Im I1IOdeIs opimilcd for Sf*:" opt'aDoolS.

A'<IIM" ..-as founded by a pwp cl ex·Are:I
0:>n5pino;y~ic cngil'>ttTS led by Maya P:a)....
and Shim~. and W'g(:ly bWaoIled usirJfj
l'OJ''Wes ro.::ej,"td fur !he ~cakium hxk~ genetk
leql~ tM 1hty sold 10 BioIed> EupInics ODd
XiID (hi. l'a)lle. now d>e glIlde dame 01 0...-
l3IIiIe .o:icly. tlilI ciuIft A, 'I bcltwd.

A, IS lhelarJCSl 0. '*"t*'!~and
ueru mous IIlfluouoe 011 Silal tluacIn Sea-
IioIL It dftcdyemploy$ 1.100 po;lplt.. _ is ohm
1)-.ln)lI'lOUS ""m '"Gr=I Duncanrte.w

ill< ~KIusIntorpMmA'1Ilar"' name ",fen 10
!C,"U2I smaI....~ 1Iw ~~
"ilh;( as semi·independenl subsidiaries. such 1.$

Ott. Hydro (agricuhure) and Accelerallon
Group Ewt:!J- (booltclmoIogy JUppon (or EuropI
ooIoninhoG).

BIOTECH EUPHRHTES
1his.. n' AI (_ Po T'S'94) does llOl bI\~ ""Y

faciIilies in !he ~bin Bdl, Iu. ..a- CiIy Iah _='''''$
cIaIe OCIIlDl;t ...idl resead....s _ A,...~ n..
oomp;lIIies hi,,, bem kDDooon 10 ...'Qri: ~d"l on cm:ain
prc;«ts. In particular. Biotech Euptnlc:s has IQIDCtimn
bttn • "-"kilt parme(' for A,'aIar's ......11 ~:lIdI and
de,..,lopmenl. funding """U'(>\'ersial li_ of resean:h il
does fIOI~y wish to be di=tly associlllOd ..ith. bul
...'hid>~ bear COi'.'iCiCW fruit in !he run...... In tum.
BioIed> EupInIc:s has Iicmsed ,,","CnII dozftI A,"OUI:
J*mIS IDd lIImOld Ibrm .... bnc'l' """."t«ial prod­
IICfS. pl).... 1he smaIlo:r COli"" I<l)Uiel.

Bicl<dI~ does ba'." .. o/fia: IIld rT dI
_....~_~)'onT.... Tbi< bcibl}.loc-.:la H.))UlSCiI).
1$ arn,"dy in·..on-ed in de\dop'.... of CI)'OFfIio;~
IIld '....,...ws~ h also pro.ida IUJIllOIt fur
8io1ed1~ p;orabumans ~.in, 011 Titan.

COLUm81R nEROSPHCE
ThIs~pal_ p. TS94) 1J0000ulht IllIJOf
~_ on s-n', IIII(IORS. O:>/uniloa~ pr0­

vides IOChDicaI JUPI'O'l fur lht USAF.JOIh~ \\-... a
TM:lI\ AFB and CassIn, AFB, and far lht Tnan Consoor.
tiurn's 11m O(CA-dcsigned He·) m'nln. ,'~k and stun·
lies, M.-;h of !he mainlcnanc<: wori< is don¢ by
c)'bmhclls, bul 600 bwnanl; ar<I SAl. ""prI'\'i$e Il>ousarxk
0( noo-sapittJl ar<Ilo'.\.loapOtI'Il machines.

~\oo:t R&D;'; oondu<1ella iii IradquatItrs in Col......
boa SImon in E.Ib amo~ bullht TItIII alrlt"';,; =pong.
blc- far dt-dop.." "l'I'3des 10 !be Hc·) miDla,
eqonpmaw ~""'a~ IJ aOO ... lIS Il.bea
spIICC)"W _ Ibo USAF, H~l'"rioa _ ..,.. fur ~
~ (...:I Iqhty da'IUous) sn!liJjml meaIIic
11).......... mcUl; """,a" (p. 1~3). a Ql unlilll ..... "'"
""sIallit-1Wt "-artiIIJ pl.......'I), A furthrr JOl) 1lurnom .-l
SA's ,,"Cri; 011 Rhea ill R&D-",Ialed~

M06l 0("'" bwn.>n ar<I pal\\hllman wori<fom: III Ti~
and Rhea areAm.:1ica:l dli«ns. usually~y~~ m:onagers
ar<I aaospaa: eo&inom 01\ oonlratU thaI ~cq> 1bem 011
Totan far 2-4 years a a scmctl, Some ro homo 10 Eanh IX"

~br$ aI\cnt.-.ds. buI Olbm Sla~. knd b) TJUn Consoor·
tium bouef... lha rn."W pmnanaIl >tClltmnIL

ThoK -"OI'blllOr lht CSAf pi'CFIS _iI usually
ha>'C !CCUIIIY d"a_ '"'" b<ad U opo_ • lht
Dcql fk)-ond;,; RqianaI \'It'"~ (Saun Di>ioion)
!ainu Ow. ",'!lo"''OfU0UI ofheroffitt. HU)ol'<"SClI)'.
Diu, 62.;';:.1 ~.Qlnl<d." JS r• ...:I s6lllaka ...

hand:H>n appt*:h lei her projects.





.hlpfwr ProjKu DnV-: NlOOd)mmics hal.
l!IOelIlIy embIrted 011 a tonUO"l-m.ial initilIi\'c in
Jupla' 5pK'e. ...~ 1hc ""''4*1)~ ""'~
bP"'"'1h-Ihe~~Ihek).~Au:cIu..
_ Asp.!.suoo. 011 CaDi.......... e.umsi,,, ..~ri­
OJ'' -j,,4' madmety. 1bl:\Ie 1ft pwc~ a kq;-«ml 5lI'II'

q:) IbaI ~' be imencled to jlOOiUOll l"1OOd)"""'" 10
it "!C'E" dr->rio••i" II ill Ih: lllid-llbd =-yo II ..
abo~ .. cxpmIIIOIIUII O)UIot. ..1OidI~. be 50Id 10

Ih: lISAGS for .... a IIe§l POS'." ~ opb........ ~
~ CaIfigo and Gan)-ma,Ie. JI>pi&cr Di,""" is run
b) Dr. """'10 ~kCoy. a phl"Sicm-l\lml:d-1tI3Ni"f ..-tlo
doxs I'OOtllJlP'O''' ollh: ",~"bdc "'-ay Hydl: has handkd
\he:~ $itualion. A pomi ollri<;tion is 10. ",,,=
tl"dl:', lulhorit) ... EJ."lcnc~i$ acting direclor and
McCoy's pooition 1$ JupilCT Di,'ision head collide. McCoy
lias been n:luCtarlllO suppon EDI opmlioos again>! Ie>.

Thos~y is lhc po""~ bdlmd Ih: Nncnc. SM­
....~ bill it .. b)' lOCI~ I """""'th. It .., ltd

Ih: lnte=U 01 di,-me poops includinglh: U.S. Dqoan­
mmt olEnc:rg)'. NanOO)1IIIlUCS' Satum Di,ision. CoIum­
bUl~. and Fusion Canada.

liun Consortium', prime pi is lO pro'idr Ih: nec,
essary support facilities lO cnsure Ih: Hc-3 continues flov,.
ing from Saturn 10 Eanh. bu1 sIIa 1hc btc 2OllOs. i, lias
btcn in=a<ingly cornminocl to Ih: """""'"' de'",1op­
mcnI '" lillD Ii ...-cU. In paoticaIar, Columbia~
supp:llU lillD d!'\·d0p'ilt.... '1Ie\Iollli llllllllCfUSC III popu.

Iabon • Uy 10 ....aNidunJ llll «plllll!ang rnarUt lOr bolh
n,ilian _ lDiliIar)' dtItp SpItC ,,,",,,,,"

TIIal COII5OI'tIUm ha$~ millicJns ... JlIaIICliC pro­
".,. aomtd •~ -'tmml TotaIllS bnflI por.
~'td .. 1hc~~'s IMtIr\lt r.ur..tr. 1hc ~Ab§bollhe
Sobr S)-....- The U.s.....a ..,a.. 1m in•• 0 it ..ill
"""'"'" Imd dlims b lIldi,lduaIs or OJiptO__ ..iltill:c
1Odr->'dupwmooryon T.-..lllld hlsotrtml w. ~I'''';"f •
b ~c<QN""'" fKIOnC'l~

The Resident Dim:Iorollh: TIUI'I CooptOatiool .. John
~tOi\. fonncr U.s.~ ol EncriY lllld C1--CEO 01
Columbia AcrospaI:c.. Famtd ti!he "aR:hiltCl ofColumbia
SuOOn.~ Saxoon is a popuh!ll Itd""xm ftglltt ""ho.
ahhoup I Rq:>ublican. has alll'llC1C'd CUl!lI'O'"t1'Sy

~ flinaoooI "'ld! 1hc t>btu;k"......:Mic:~
pk's Cboicc- !nO"Cmt1l1 (_ p- F'A'19). llis

-..(],inc,c' .....1lS., lllld IllS~~ tiT...
oolum·........ ",~)Iolas.. ",-lldl he c:alIs I '\I!dt$o pa-t
bat a1low.'td 10 rII:lI 1ft pt:IlCC.~

TQ:I a:-:.nmm .....m-.:d ill _ aoptCU of cs'Cl')'
T_ ~'.lifc.CS·OIIhc»e ..flo !bI'1 ...-on: b .. Illi
Ihc ,,"geM u1i~ pros-dtr.laoolood. _ food prudu<w0ll

Til&. for~.The 0Ji''''Y pooicb sood sabncI
_ btncfilS. _ aIsootfcn ...... lID mdi,iduaIs ..bo ......

lID SIrikc OUIW el' N·U, 1hc1l'0II11 "",...............llIun lhc
Comoru"",'s~Ib. E"tt\ so. som< _ its 0Ji..........
economic dorninanot.

lilln Comonium .. a n,'IlICl'u si~ rornpany. Man
Dt,..,loplla," COrpOQIIOIl (p. lTWS2). MDC ~ma
ooonpIains llw Ihc U.S. 1O,·tmllltftl pI'O\'ides unfair and
c>.c'C5$i,·c subsidies m lilan colony !hanks to lobbyilli

from atroSpICC and dtft1l!C rornpanics. Rettnlly
liWl Consunium drew lire from Mm Dt\'eklpmtnt
Coop.dUon and ~\ao1;' g<I'"CmllI' after Ihc
OJiI....,y ran rta'IlIln'ItIlI ads ... Mars. clalmula: II

...... \ISlIlllllXpiI)~funds 10 poodl )Io\aotiarl alkIIIi>b.
TIIllll~'~ headq"X\a'!i is 011 HlI)JCI'IS

ely...idl tnncb atI'iots • WashiDpJR. D£. lllld
c...mt:U Staliua.. 1bt OJiptO. s~mbul is••
cao'f).... a pobt- 011 ... hdIlS~)'Cd lhc~
cal s}mbul b s-...

UOSPER-BR88RGE
Thos spact'........klp,..... 0Ji1""" (d....... iJal OIl P.

TS97) 1Ias oolCrrilONl .,oboaoas IIIIhc Ortep &)-onll.. but
docs..- I large motardl and dc<ck"",,,.,.11 facility •
AIcIhcuo~ .. ",..,U :os a spacot)...-d and production
facilil).

()ptmions II AIclhcia and Ihc Main Bdl are con­
lIOIltd by VICe Presilknl (Main Bell) [)a,id SlI'lIw. Under
his direction. Ih: CUfIllWlY lias lIClltl1l1td addilional
inrorre from a 1on1l'1CmJ conlJW;l ICl 0jlCI1IIC \he Royal
Na''Y Spaot Scr>ia: base at AItthcia. The rornpany optl".
..... undtf E.U. bw II>d~ .. fOfbiddOl from~"
'''1 inI;\tnlurnl or unpUd bion:Iods or SAh, ..tIich huns;1$
boaom Iinc.. Sua.. tIali 'lJO!O"SI)' su"p::ucd tfforts b)
1b~;"·lISI poups iIllht European U.... 10 end< dOIIn
011 '1Ioorood~~ _ olhcr IIbuses ol ............-""Po-Batl , has 'MW'r' oidllllmllCima'·
cstI.. .. Iht:!c we a:d 011 _-ardI 00>I00ids 1hII
ha\" btcn lI"ICf!l-.:d "*' ~ _ LS, ... _jll"aiDII .....
fboo,kiJII~ it .....__~ inIo full·
fIcd&'td.-uid rnu'IIIl1; opa_ in lhc)lo'- BdI in lhc
mod--4o-lw llbd CtIl<U'):: aI\cr ""leI l\'EA~ ..,
~ To IhilI end. it optl I coupIc of <>-penmen.
III _in Ih: irIntr)lob!n Bdt. ",'Ndl..;nsclIl.-

Iy prosio;k meWs for its (>\Ion sl'upprds and for salt 10
~'3Zds orbitini M:lr$.



-t.r'....
Ab<d 6O'Ji, u all Flul I s are .._.beu U 1tIt Fal I s·

GooiId. For FI,.' .....1, the Guild ....~dwlUSIDlI beIp

..idl "- and iIlsInnc:e.

TEnznn "EnUY InDUSTRIES
Tenun Hea,'y Indu~ (THI) ....s forged

in 2032 flOl'l\ I <;'OIiitiOl! of Japanese~
mininJ, defmse, and elec:aonics fllTllS ..illl bel,)'
lO'~ In,=melll. It has sinor b<c'ome I
INe IlIllltirAoolW. bul rnams I SIn:lnI .lapInese
lIa\u. TmQlI(1bo aame_ .....cnI)_
_i made .. b1une IIIiaint a..- IDlI _­
eII'Ih tiImlOds and lISIlI& !he -.n.aI 10

-..f1<Oft orbolal swiom and 50br poo.-a---Tmun is • plO'IeeI' in mass ,.;,'(0" CClnSInIC·

uon.~~ >echniqueI. and t)'ber­
~1I desi~n. Its scmi·aulooomous lSleroid
prospec1ing S"''aIl1\S (p. 134) COilIinuc: 10 I;IIIIoe
Main Bell~ A subsidy,T~ DefenIC
Sysr=s. is \he IeGrc ouppOer oi pbdorms and
........ , for the JIfIlleS'" Self Drialsc Fortt
a1d1llber PJtA lIIibwoc:s. .-.d is bdiI:\-"d III COD­

da'I.-m,~~.Y_ Suom in
Iht MainBdL

n.. .....·dIldTmzaa~,.., .. 1ht Main.
Bell is the _m, iii U Y"""'; ScIl.ioa.
RyokoArimori. She ...... prognm mana;eru\he
,n'lIaI Teol.lll plOSpecIor s",-arm projen

CII,.oa"...1IS. XCDD flO'"dc:s a.pat "C·
~ t)'benIldh. .......oboo.. b..... js llIlb..

bioi...... (au:n..h '-" IDlI smm. Itcbilo'oC~_ All
XCDD opccialr)' is Ibo ropd npansion U • t.c fa;;ilily
from I >miller seed - !he ~Jikl, p"""111 U
Jishm& SlloOOn 001 T"'" IS do>: 10 Ibeir ~1pCtI1>C.. XCDD
abo roon.\inaIo:$!he subalnllEli"l of c:omot f.rmlnl oper.
IIions l<) f=1ance comet herders,

The Outtr SoI:ar Region Off« ofth( XCDD;s based
II H.ennl Swion. htadod by ill hafd.-naocd __~.
Chen JiarWD. formcl'ly depul)' dm=r of ~kmIrymining
opaIlIOI'IS.J~ ..'hoM: fllbor ..... I Horl& Kooa; public
-.t). oft\<:a" ..l10 dial ill !be line U dilly. II» no s~_
podIy fo;w)o,"'" Tnad I·' 'M. He has btpn I <;am­

~lOlOOI<M~Ill~.s-...iIiJe ....
WP"I PlA...·SFlOcoope!W ..illI (or 1Il1a8.. biadc:r)

llw: ~"II Sa')·. (Il1011 campaip IpIJlllIht Tn­
• ~ mondl JlIIUlIl~ ~'lllg de><h
d'reMs. culmlll3l'lli in lhc....m.:r of I <kputy by
I Triad _ill

Xiao Clui RrYatrit Dn'isiofl is "cry Irth.."
..'illl. half-ooun major IahnIorXs in \he Deep
ik)Uld.~ c;cnIM includI: l'o·EMS labor.wo­
I) 28 (dr>~1opma; 1Cl\"IIlCed milnary .-.d ....
rtiormi"i C)bm"-.ms ..llh ~I AI) II.

HGllmi- Iht NoJi<nt:W Rdd l;aboiaJi) II.

'..SlIIlioa (Ill T-..-llbo _,'~ Bio-
d ..miuoI Enpa:rq UbonIor)' n • .. ___
doiied.' ·.e (lOll: Tt>lIJoor.r s.a- p. 26).

fREE"nUlERS

HinD ["U
The _ U QIim•• pnl~ dr>dOF".....

......pot.....,..., fomled (Ill Min (_ I. TJw Md). 1M.
has nol. rqIocItd 1tIt Deep IkyoDd. III~ t.....q"•.
leIS is Hcshtna: SaOOn 00 P:ll1II{p. 14). AJdIou&l'o~
rily COla. ,led ,,',Ill~ Xiao 0... IS also in,-o/,-"d in
Chinese asrcroid mining and comet htrdinl ~tions Iha1
.support Man de>'~lopm.rn. ~o dh;soo handle~.
lions in lhc Oeqt Beyond:

Xido Oot fX,'t/opMnu £!h"';" support'! lllher ChI·
De5e roklnjj'.... opeollioos in !be Oeqt ik)'OIId.1I:s as­
*- is 10 booulnp 0;",.",. ............. dI'oru. The
C1lilQe lO'u......(~llw:PlA) and Illber~
.... hft XCDD .. beIp lhem build bIscs ill bolliit'

The hi'" COllI of d«p space ,"tUe!s (usually II least MSJO for I

dIeap sp.x:ecraft) means thalmosl vasds are opa:IItd by IarJe cu·
pot__ -1M dIen: '" VlLttftoas.

fnrlg'lm lOr lnIIIp spICe fn:i..".",,~s - .ldcpaidallly.-"'llIed
a '01 ""*,,",,,n MCIIll '" 5«OIId .... (or oIdef) vetds. l1Irir
(IIIo~ are1lSalllly G)py AJl&d (p. 88).. fwnilirs --n _oid r-.-
1:Iokk IbM .., I d«p lflIEe wad 'or cmt:il ... e.'1
aIJOnj 10 Ucp II 01 0'" • ) spac:as who hz\'C pcdftl dx:w
I'unc1s 10 fulfill U _l'IItII1lleIr 0"'11 \Ulld. Soow cnft an: lIIII

Slric:tIy as I borsinew odwn, e:specially G)psy Angel craft. '" IIso
.......... IOlDelimeli with c:hi1oftl:L

Fn:clIaulascan'l usually<:ompelC 011 \he main rrade _Ie$,~

as Eal\M.una-Mars-M=ury, bul can eU QUI' pra:arious uislc:nc:c:
by chaner trips 10 $IDIIIer SIaIioas and rolonicI. Suc:b runs an: llOl

'i3blc (or the bIJer spaoc:aafl used by the: INjor CQ'.....1ic:s lib:
Mars~.'-'«I' ,1m ra'dy lNIU I bi& p>:C1l. buI_ oi
..... are III II for the lifalyk Ill" 10~OJ (Ill I 0iIIip dliey IICCd
for ....... ' ... Illd _, Mol) '"""" 10 lfta ~-aL.1'boIoe ..1Io
IReu.c:. usually liad • -tel b- dlar VCSId.

,-, 1 I Sdolllp: ....... kcsIOJ01O........... oI~·slil-
lk dIIIICe oi picbI; IIjI • fI«l()D;j ch:tnor for Iht trip beck. liowc':'(O".
• CUSIOlIItf "ilIiilc 1O~ • mort fOI..,.w.o. I'OIIfC (as the IflICC'"
c:rUI ,~~ dcsIm.a...) tnI)" IU I disoounI. h's aho
pos$ibll: 10 ImIIIge trIIISfcrs~=n dilf-.u vessoels througll oom­
panies li~ Trojan Hone (p. 108) and th( Fllbaulas· Guild (p. TS98).

Al pmc:nl. one U the _ pofillble f=hauler nms is !raM­

PCl'11ll& 1lOmr:sIt:>das and their ap.UpmenI from Ez1II.-LunllflIEe 10
!he ....,'*' belL T1Its CIlI be i.*"<5I1JlI (and 0(' A.1IIIy nsky), as
_. oid seIlbIarelqbly toblli .... ,-,o;d I IS ..
tiD ...... IIo;tis ..ill~ ....". 10 au .. !!II t dladS 1O



AppoinIcd LuI )''''.., pIam 10 reduce Ihc npense
of nmnina: Yilmelei SIatioD. AriITlOri ad>'OCaIeS !he
rtplacallml of humans "illl bioooids W e,~Us.

bodt on Nion al>d '" lilt <:ompanY's _11 fket of ,--.
This "- ,,_ ..... we",.... arDOIIIlIlt hrbauIcn· 0Wd.

SECURITY COmPRmES
M....h of !he anned fon:< in the Deep Beyond belongs

10 pri,-1IlC $<Curlly companies. 'These .... sometimes
equipped ...·illl miliwy scar. a1thouih il is,...,....ally aaen­
tr3IIOII bs ad>'II>CCd \han lhaI used by Fifth wa'~ mil;_
UII'y J'IO"'..... MOSI !leCllril)' companies II<:~ 1bcir ()IO,1I

.mcd deep~ aaft. IRSleld. !hey Ieue wps ali need­
ed rrorll pi,............. ,... HoIII~,""".~ S«'IIrity c:om­
~ do (1'1011 AKVI. SOPs.. and 0Iher ~penth~
miJ.nary 1Ianho......

EXECUTlUE DECISIOns
InCORPORJITfO

The a ...• ... tapooaiw EDt (po TS94) ~ lilt
~~. fWlll.lbc [)up Beyond. Hrtoo-lillc .....
Ine>, ~1aIIlic:t.TIUllc...e.tium. _ \bopa.a.
bIF illl hr.~UIilb&IS ..ilh EDt. The"""",,{Soft"lCICft
P"l"U lk-faao a>,1ilal poIicc forces. AlnhN Suoc&
Aspnl 51-. Casino S<aDon. al>d~ Slalioa.
MIIIY.wnaIlcr 1oIari1.>n5 or Ibcir imurus., ".,,~ ........."tS
!hal mjUft lilt ....poo..... 10 ;",-eolipIC or leplnd In

lhc C''CllI ofa mmmaI act. HeM",cr. EDllS _ .. Acps
Gnlup " ..""ber. and docs _ normatIy opcnlC 011 the
Iqcr I>.mcarnIC staDor..

EDt IS a ~p11t1Cd. ~liUll'y orprtinl>on. Its
""";1)' pcr1OfIllC'l may "ur poIicc or mi~lII) .~Ic uni.
forms or plain clothes. <IcpocDdina: 011 lhc assilP'\n'lCllt
M06I of them .... funncr soIdicrs or I\a\', a bac~­

ground in a pmmili\2ry organiution wch IS a

poIicc SWAT unit. IJl particular. !he~y likes 10
=roil fonncr Brin>h. SolId> Arr.c.o. and~

Sf*"ebo"'e lflXlpS. "ba ... most~ "ilh Ihc
FouRb \\'a,~ miIiuIy gar IhaI II lllililcs.. They m:.ci,..
wemi,~ funbcr lrDIi"l from EDl..

i flUE DRJlGons SECURITY
I fi,~[)DgQosl'la()· eJ«UNy".'. )~.

I
_1ICd by XiaD Om. It il.1IlUall) p,......duu...... ll'eIl­

.........flea """"..." III Olincw spogc. bo.I: II~ by
IOIDC Oollll'all!ile< II:< XiaD o.u il. ..-.cIcIy IC"CIII • a~

I of lilt CbiDc:.e l"'utmaL
f'oIiIi<s aside. Ft,'"~ 01 ..........._ seaJrily

r..m.. mo..ll fu JlS dogged putMIIIII offup''CI1Dd its ,,'ill­
ia:plcss 10 rist """'" 10 fIdfiII a UIilbKt. It is oocabIc
....... DuncmiIC f...... ill beq; ....:ft Iikdy !han _ 10
asip biuioids 10 posolions of P""Sp"Wi'-Iity. l>bI Ft,~

Dn;coas diIC~~ A'.... or Xiaa DIu­
~ comb:1I biaoids. ofial ..-,lh nlCnSl'~ eo>-cn bio­.....

Fi\.., Draprs doQ _ cmpIoy~ ,neor,uphs or
&fIosIs. It< IroUbIcshooIerJ .... ofial hmd 10 ~'cr or
CT2Se orphan or rogue All.. and lhc rornpany emploo)'S a
oombcr of compulC sccurny spec>aliscs lrained for Ibal
patticuLar lype ofoper.>tion. AnoIhcr of Fh" Ingons......
cialties is dcaling "ilh mkrobOl incidcms. On occasion.
Fl,.., Dragons spccialiS15 I\a,-. been suboonll'lC\tld by EDI
10 pI'O\idc lCChnical support if • sil\lallOfl l\IITIS OUI 10
r-cquirc dcfmding apiJtSl. _ or nculnllil.i"l _ microIus.

F1,'" Dragons is .., Ac,;s Group~. buI has
occasiolWly igtlOft'd rcgubDonli ... hen punwnll: caWn
...-. The bbmc forlhi< usuaIl) falls OII-O\"U1y·zcaJous­

iIxIi'iduaI ...... and "1'Icn CIIIiht. Fl,.., DrapIs has paid
my .....4dlSalioo, rcqum:d b) o.-iIC 0JUnS (perbap
"1Ih1hc bdingof )("110011I). Ft,.., Dncons il.hcadcd b)
JolI:I a... YJ\I. "-hoic fami!)' _ rn.a a mUcd G)l")'
AD&d-Rml: Olincw~

THE JUD6E ftJAX WAR
TtB coaflia lOOt; pboe ..~ lht _-

dduaa HorizoI- Scalrily ra-d 10 'i'" a~·s
,"U'dio;t. al>d'" '._ 01 II> I"'*"'" a ae. &u. ....."""s
rn.a MIIWII AsMftd Do:rUliC. A~ •
Piau:i Sse qo, ... follooo'Cd by a~ assiorl ...
mati--y Slrib:-.-""i"'s~ The f-ekb«
Idt 12 p«:lIlk deC. induchc Jud&e Aju; lilt cunfIia ,,--as
fllllily wdcd lI'rou&h lilt u--u_ 01,~ of
a'1nCd '-.giI:anra alii! 1\10<) 0Iher~ flfml.. ,,110
...rorocd a IIIIIWaI -'CltluncnL The aficnnadl saw Ihc =­
aiw of the Aegis Group. csulXistIula firm apccu",Ms
bcr.o-em ,orllpc<'i<1& SCCIIriIy~ics.



IlInETIC LOGIc
KiMi<: LoP: u ..AcJis WlIlp,.ny lIw 5pCciaI.ius in
~ propmy .miI:,",~ and indi,ld­
uaI wtl..,lSoiom.. h has Ii dolen opcrlIiI'l'l' (III the pl)TolI.
all of \Illx;m~ pI;''' COIIlI ........' ..ilh Ihm (M1I~.

craft arxI =",,'11; tht). pal~ LoP: 10'll> ~dldr r~
'" m:um.~ LoP: Etl .. Ii cbnn& llov>c for bus>­
..... and 1"O"i<k:s N:ps Group " .."ibcl)bip. modO;aI :nI
Iepl ""'.... and -.s to 1hlIl ilS conaaaoll an bu)'

...... equipmml. IqlIIir <Jarmce. Cll;. ~ of Kmccic
Logic", ......,... h.,,"," c:wno;llU"udablc~..... ()nc,.

~Y-. io l'aicIlO ha,l' l:«n lhe lUI·Ii'" iIbpnlion
for GmuN lacksa... , IbI: lbniIo)-llo.1l~ dm­
rdim llCl-SUI' of1he p.:lJIUla-la\rldtcriQ~, Kinn­
ie LoP: 1:'1 __ by I'oppy Hiralo..

I former ..........of..,"" I'or MAO
..'ho WIld; 011I .. hc:r .......

mllTUftl nSSUREO
DEfEnSE

M1XIallI Auond Ddmse lSlbo
main Do.. ieC1rIly"""''i'
A chIner manba of Ibo MpI
Gmup. die '0" ! is.. aioIl:I _1lII
A' ~aD_
!ftUl!ICM» .s.::..- of It!' dM~
'4 " ....rsM 1u'"C bo.:omI: IIo:luile­...~

MAO IS OOOMiaacd ~ 1IIdi,.
IIIh. WljlOi........ and ~.
IloodJ. '" Ido:,lmo..,. 10 !«WIf)'
pIrds. the <Xpni_ ~"1
opu.....ldl stills III .....-.
lions.~ 1)'SIaIl in..,I1·.....

inf<nnatioa Kl;1ill'll)', IIazardous
ll\lIICfWs disposal. and IopI atr......

Thf: rompIIl)' Iw Mquid<
=fI'II"C- ..... staboned • Silali
o.m.;., SUIlioa. Fruha,...... and
I...ianI ~....,N·i" OIl all lIhaoaId
IoC'aI client< requj~ lInmcdiw
potil;:¢ lomi=..ln addition. MAl) can
;wi", spmf", pc'lOi..:l 10 I ~lar caK••'hcIhor ifI

ncting dc;rIo" I f\lSIl;'''' or JII'O"idint lCC'IIriIy for '" he
CCIflCCft. The company'.~ 00fIlI1ICI ,. ",til A,-_
KlllSltdoop.. ..1IidI hires it 10 pn:r.lcle~ dofC1l>C II
Silas I::lw>can SIaUon and ocher A,_ installations.

MAD has I JOOd rtl;u.om.h,p ..;iih Tenzan lira')'
lndot$Iries.. and pro,,~ inlml.Ol S«'Ilrily II YlnleIei Suo
60n arxI sornt ocher Tenzan installations and '"tSSCls.
~lAD also pnwidts prh"ale §«Uri!)' guards for some busi.
nesses in swions dw usc EO! for po.ablic s«unl)_

Tho St'CIIriry <:ompan)"s prcoidmt i. U1i)ha

Jackson. """'. 90 ynrs old and 5<!mi·l"<timl. bul still
ant of\he pillm of Duncanile soc:iM. Tho CEO is her SOO\
Silas (age 31). ,,110 handles _ da~-.l<Mla,· affairs in !he. .
e:tII1IpIy. Tho WipooaOOo' 0\>115 eigtll~ SOPs
(p. 1J9) and :!lJ A/na:.<lof AK\'s (p. TIl 192). Aboul a ItUrd
ollhese AKV, m:I). be openlionaIal. ''llOOUS urnes.

TRoJftn Hftw/\
Tro,an fi3>•.-k is \he large5t Red 1:luInnilC: 5«WlIy

oompan). lIS h..xkl'Tinm are al. Fnch:o.-.", ia \heT~
Tn::;.. Hn.-t opeciaIi= ....~ of litchulck ID1
,oo"","'" K>liom ill !be .\blll Ikk. Tro,am.. IIld Jo-ian
~

Tro;.. fbo<k ~ bIoooo." roo lIS ..
'me« In fuIfilIin; ....&b. N sud!.
it """ had a r. number of judp''''ib
3piml; it. hIa i. abo torntIlfIW:S irlnlllt­
dao:s 00>tr 5eCUnI)" finm and ni,n..
lis iJlIo ......udr:,IlI, or mMlIlJ
COi"C'$'K- T"""" fbo<L "IS abo a spe­
oaIisl: III ""jDdicial CIDnIJXt mf<JlUoo
...me - Olber 5eCUnI)" oomparues ..11I
'""....,&! ttli sef\"I('lI$ ,f __
doesI!'l ..m.. ... 11\ ""'" or fads iIO
abde ~ d'w: judp_ III a 1aM.--.

T"""" Hn.t """ d'w: 'JIIOe deI"cme
lXJIIIJEU for Frftlu.'-erl and u.,
.\Iounlain. as ..-dim a lUnber of~
...~ h bsoor~'S SOPS ID1
AK\'s. -.I 1m~ .."" ahalf­
dolm~ap""' ..mare ..;D.
..., iIO armo:d.~ aid &apl

cbanI:n -.I ...... of doiniu.... -
__ ill~ for haunJ..,.

Tro;.. Hn.-t.• Willl.l."" .....
.\bmDin """ emhroiIed i1111 a <:uaflicI
..lib a.ina .-l \he PlA."-Sf. ""'hi""
Troj.an Ha..-k CIIRDOl alIIfroal \he
PIAN··SF dJlttIl). il ;, mali......'
~ approprial.ioo of IIld Mrihs
IgI1tlSl PlA...·SF and Cbirw:se JO'"em­
meuI.-ntd pupa'} and 'CSleI, in !he

BelL Trojan Havok is a " ..,,", ofAqis.

OlllER Duncftnm SECURITV
COmpftmES

c~"'s As~roOd 1t1lm/: A ri.-all<> MAD. "ery ,,,",tar.
bul 51i&fllly smaller.

~nn<Ul lKfntMrs: This Wtall oompany ;$ baled
on Ceres. II specializes in home and busi"C'5.$ lCC\Il'llY.
r.lIher 1II3JI oontrrl wforttmem.



JottimDIt E.sJ~r. This <;(lft"opalI~ 's JIopn if
"'Iho~ proICdim is dose pm&ottioft.- The WliIJWI)

~ is. ~,'t'II, but ............. offioe if.
Silas Duno:aI SAQod.. ..1lh a bnndl on PorI MiIlos. T...
They~ .. ",",,-.u leaJft 01 pIr2suft hiIImi<k.
boaohdk. IIId C)tImloIl< IhIl hr.-t btm ee baiotd.
bod)pards. Melll 0I1beIr~ ..., .ma tu.... _

'MCW,'IIS.

A111hrtt ..., AtJi< _"be....

OUTLflWS flno BOUnTIES
If~rr~ 10~ • Oun<'anilt: court's

judpnmt or simpl~' rrflt>C:!l 10 appcIO' ia court. a jWgc
rna)' hold • hoariag ill absm'W la "hich he oomiders 1b­

timon) and - possibly - dccl:lltS Iha, • pmcn or ptr">OIU

is in rontempl ofcoon or ,,-,a an 011,1."" Usually _h a
hcariall ,"'ill be scheduled '" idua a fo'" da)'s 10 a "'ed: of
JOOl,tOllo (ailillJllO antfld a Jummons..

AJ"dll"YLl '" outJa"'T) LS cfftc'b"t!y an in,'iwion 10
lbo public IOn......... lbo """,,-ed pIIft} 's Rigll; ofc.xn.
lIlI(IOI Dd'cnsr apinsI lbo named GUlla... 10 cnfortt a
court'.~ Tho JUdImmI df«I,\'dy ,,-...n IhIl
JudI .. al.'tioII is juslifiCd; 0Iher judcloJ or~ oem-­
pII'IOe:J ..flo ha\', leciptocal .«lIlenu ..--.dllhll jud&t
..1lI ..~. 0I ..'ill~~Ule ..110 UJe a
juiotaf.... ""-d 01 ,inktlI;r lO.,..rom' ap;I;l...1lI "'&"""Ii'.......

A JUdImmI 01 CIUlb>o'l)' 1l'Ia) be iIlXOi"'4*d b)' a
br:uIt)' pla<:cd by .... "",,",,'cd 1"1")' (01 boJ -..nntt

1XIi'''iJ, tJc.). TheC~ Bao- As.ociaDon 1IId .... Aqi:J
Group ha\" ~«"lUIiS 10 ltSJI«I dc:clarmons 01 OUI­

ta..,ry by their lrlenQ:1 J. Acll" Group rnttnl>or ~,y
~ "ill not contra<:I 10 pn.lleCt~ "flo ha$
bM1 OII,I.a,,'ed, ir1dtpcndonlJ ilia)' ..,fuse _h ronlraClS,
or clwl:o sigairKlll1dy 1l'IOft,

If~ i. dcclaml an 0011..... he can usually
..,,-....., this >olaIUS by "i=ialilO return 10 coon 10 pIcad
his casc, ;, i. customary (lhouih not roquin:d) (or a judI"
10 r.uspond a judgmonl of wLL,"'f)' 10 alkM' a~
"me for him to do ....

GOUERnmEnTS
Thrtt I"'u........ art ar;'tI''d) ",,-01\"«1 in .... O<q>­China
The """"""s Republic', pnnary IIIIOrnI5 in .... Do:tp

~'Olld""~' maatl'S.Ik-1PlII iJ COIlOi:""d ..idllbo
prvItt\Jon 01hi~ I45Uicll SUlJORS in lbo
Belt lbo SUjIjA liM 01 Red Duncan", pcupi IhIl ahet
~Unlan It:ITOriw in lhl: lndiall Trojans. and dleclOlII
U,S.!le,emonic npansiM in lhl: Saturn '~'SlC:m, The
C111~ i<lnrnlrlea, a1)Q ... pports X'I(> Chu's

u~,-, corponIC lI,,'Oh-tmml III lhl: ...lain lid..
and in par'Ii<:uI:ar ....... nplOl••_ 01 """- Hr·) mer­

Il'~ in and around u-.

European Union
The E.U. _ 3nd .. parucula-lbo UII1Cd KIngdom -...,

c.....oacd 10 JullPOltI'll Mld Pl:ti:lIllllbo Bnnsh~
• Aktlleuo Mld "'"~ Sl>ulxdl bbd "'* faciIiry,

HUIJWIilaia « ......as ha>" ..... pW4Jltd .... u..­
ed KJn&domlOdispMch Ro)'Jl 1"1\) SpactSm'ict ''USt1s
10 a>.qns:I ...brtian Tnad~ f:lf;ll;Jries in "'" ...biII
Bdt, "tleIt biorcid> .., not .......,Iy ktpI in inckr'llurtd
5l.'011Udc. bu, bRd as ,Ia,-o.

The E.U, is a))Q oornmod lilloullhl: do"t\oplnt
Sl'lWJon OIl Europa.

United States
The ia= of lhl: U,S, ~mtmo-m art C<1\'

rt:n:d 00 lbo !4'UriI)' IIId dc\,,1opmmI of Salwn.
Rhea IIId TiI<llL IIId msunnll !he ~br no..' of
Hf:.), Tho us, also malIIWD> !he ooIj II3lionaI

coIoay brgc """"'" 10 p.:>iieS$ a itp lmuQ'" goo"
a ..II.... radla-dlan MlIl'J'Ollllltd IO'-.:mor oc JtaDna
"'INI" - dlo us, T_T...--q,

u.s. Tlnn TERRITORY
The UaMd SIaIcl; 01 Ammca ..-as .... In! 10............

T... -.d ltmID>S lilt "'-MIt JlO""'" dltrt Inoi:Ij, Tho
u.s.coIoay isofficial~, ~1I1> dlo us. TIlan TtmlOl'l',
The TIlan T,rri,ory's pmc-nt~ ..... twbIi$htd OIl
June 2. 209S. ,,""'" 'Jilall ..... p>iIlIcd lbo rigll; 01 cj,ilian
ruIt tInlup. !he 0Ipnil: Act oITilln,

The Tnan TmilOry IIti 1hrtt so..-nnrnen, 1lr:Indles:
lhl: ,xccuu,'" "gill,,;,'e. and judlC1a1, In 2096, Titan', Hll_
Ot'l el«tcd its fir.;t. i<l'-tmor. lhl: !lead 01' lhl: ,xccu,i,-,
tnnoh, The "gi,lau" bnu>ch i. uakameral "i!h 12 ,1«1 .
cd!eL3lors. 1bm: i. a1)Q one nor.....OIing tq:JreSerlwi,,,.o
lhl: U,S. Houst '" ~w,,-CJ.

The (jo,'emor oflhl: Tnan TmilOl) is.loleph TIAI­
jero. a $1_)-_ old Ca!,(Ol!lian and AIp/Ia<bss uw-Je..
Caner iJ a lJbe:nariaD. bui !le'~ a tio!;t pononal friend 01
dlo armIl Amoric:an~ Tho I"'u........ is domI·
nad b)' dlo tupoi...llItma 01 H~J'l'IS Cily: lilt 0Ill·
bid; IIti ("",..,.. .'CIOt$. NOlle oIlbo~' SAIs h.." .....
od>or ...

...klol TiIlIIiam an: U.s. at=D!-, but~ ._ III
MlIOnlI do ,jo OiJ and do ilOI pi) FcdonIIIIC:OI'Ik' w.. f't:j.

iOCS 00 T... ...,~ by lilt -.:.xrioftJ bm>'ftiI
lbo major 0fCIlI0)tn: !he TiIlII RC'IC&IdI ImlIllIle, Tilall
CoftJOItun. 3nd .... milila'). Tho mi~~ usually ll'leS 10
I«<p C'l:l)'OIlt ~' ..'1II.1e iI:l)'U\& 0lIl 01 dlo "'&)~ lbo
0Iher lVl" ..., poIziud bo:tvocc-n • <bin: for fw1her do,,,I·

opmtnI of Tilan and ktqllllJ !he cnnJOnrnenl poi........



GOUERnmEnT
RGEnclEs

~ g • iQ .., funded and oprnIal II) llIIiom Dr

put 1'0""'- bIoa..

EUROPERn SPRCE nGEnCV
Founded in 1975.W ESA is lIle European Union's

c",ilian sp<n qency.~ ESA ro::n\inms W dJ~ of
E.U. "k"n,,, in~ 6plonlion and dt-..,Iops $U1lIqics

for coIlahnli'" projocls III splICe scimcc and 1tC1wIoIoii.
11 abo.-orts "'idl dlI: plwa seaor 10 a..'dop C\Illi:na:.
• ~ cd........,. lk ESA aho pIO\'dI:J "'"a)"'$

""',JIDO/kr E.U• ...-.., 10 paliLq- .. llCIh 11....1
and qtlcnhdl >f*% DofUaDw.

1ft !he ):*Il. ESA dl'ofts III doe Dlep 8tyooId "",,,,
foaoscd 011 J....... -.I IIlo sp!!iIes -=IucIinI Ihl: lint
hurnaIlillldilQ' OIl EowpI al doql probes Q/ illi IUl"IOIr

pbttc. eurm.ly lilt [SA 1ft7'idc:s some of llx: l\Indi","
InrlSflOrt, and 1CChniaI $IlpplrI for tht CRABE 'CSCiich
c:emcr on Ewupa. 'The ESA is aI50 in"ohcd in sc,er:aI
loIla~ miSloion>. including an cApedition 10 !he Don
cloo.id in COdj\lrlction ,,'jib \hi: Hawking Foundalion. How_
"'cr, most of their 8Cti.';tieI are JftSC1IIlY f;l(lIICCfIlI3ICd on
Venus (sec I" 11K "eN) and Ibc Eanh
Sf-'EIn.....

The ESA worb cbely ..itb
map _poo.....~ 1tlo6c
...... dcot Iir:s 10 dot Wopcai U....
$Udl .. S)"SIaD T...1w>lop:s A.G~

\biper.8'" t .nl'onnort). eo.
~ The ESA opel es §le>'enl
itStW,h,~ n mart) q'htnhdl......
nnTlOnRL
nEROnRUTICS RnD
SpnCE nDmlRlSTRRTlOn

NASA~ is mud! smaJleI' dan iI '.,. during its
pory do)" of !be 2l))(l,. ID:i 20401.. its .... IarJdy ""'Cr_
l:Ika:I by pri._, ow. . IbI: miliur)• ...s dlI: l1SAGS.
TodIy's NASA is COIlCaoed ..idl twO NIp: Ihe lk\'dop­
_ oI..n-...;:cd .......... 1••,'1) (.. ,iItsl~
cnfI) ... lbo 1,1 • C at ':!b "'*'"_..

NASA"s *""--.:1~ bboo..y has .. o/fioe
OIl Rbea, ..1o:re iI. and Iho USAF.., "''Od1nI,"ilh C0lum­
bia ......05p:X 0II1hc X-92 project.

NASA has no manno;l Sl*t<:,aft. buI doc$ hi,,.
........:J Iong'l3/lF cybenh<:11 probes. JO<IlC of \hem

Illlusona: &fIoIl:s. shado....s.. or SAls. In _ ~ It'l
_ pi has tun lilt" I\lboIif;~ ..... ollbl: _.

by tmoo'D doom JGan& 6) (p. 19), ",idI_ ..ii._
probes p: ely ........ t • il: NASA ako bas .. iIolier­
ell iIllhe Oon CbJd black h*s. II is p:amdy a.porq
.~"'idl~~IDInCII'_

die sean"'..... p:niel;l.

UniTED STRUS
nSTROGRRPHICRL SURUEY

The: pamlI body oflho USAGS is !he U.S.~
S......'ty. ",'1UCh was aIablOOcd in 1879 as pI1l1 of tbI:
Dt..lll.... of Ihe lnrerioI'. It "''a'l III da:s.sify America's
put>lk" a-Is an;I e.umine die .......·s ....... a! SlI'IK:IIft.

miDeraI~ aDd rdaIed p:odl..:cs.. USGS SUf\"e)

_ diteaIy soowonod acncubral dc-.clup:...... ­
JlIiI. an;I ...~. ",'d! .. pafaillliC tcieabIit
, dLn.:h,,'-· z ofUSAGSClllhellaCedlDlffl.
"'in die U.s. Go...• a! Sur\'CY coq>iilrd its f..,., "'"" of
!he __ Ia 1963, die C "opal Sur\'CY bepllnUlIIlZ
NASA~ ill ....opalltdriques. nus hepI.
cloM:~ bm>-em die USGS aDd NASA. A USGS
~~ ""a!k<d (IIIlhe IIlO(III as~ of
lhe Apollo progrmn. and~ S......"e)· penonnel
explom:l Mars and 1lte uttroids.

In 2032. lhe Manian Rcgiod of the USGS "'IS ror·
mally $aI)Ii"'"'! "ith it:I 0"11 reponaI dircaor. This ""as

folJo:to<,ed in 2OS7 by die ere­
ICiorI of.. _ ~.Ihe US.
Asa......1icaI Sur\'CY. "'hIch
",-as assi.ptd III W;e 0""

NASA's "* ill ......"1'
m-..d aDd .n I pa..o..
lily upknlioa ",-nlun Ihe-.-TCIdIy. USAGS IS. r...-
a! I&C""'Y cbargr:d ,,~ map­
pinJ. sur."e)ing. an;I aplor'inJ:
e..~ bodies ",tlI the

.,m of promoling 5Cicntific
l<noyo.'lcdje and. in particular. COOIIllettial uploitation.
USAGS penonnel~ ""Ofk cloM:ly "';tlI ""'polale parI­
nm IS ~ of its~ tomttirnes ;nd\dini ~Jc.

""""'" """l~ 10 defny h"'vWY <Xli\lS. USAGS is
.. "'applied sp.:c scima:- Uilli IIioa. bbziDa: • lI'ail ror
_pol" America.

USAGS mi:s ....;ha>l: iIlCludt:d p •••oallMll'q-. of
.\kraary, q'henbtll p:ohes hi lui d<cp iDlu lhe _

phon: of s.-n.1he 6nl e·I......' 10 TIlaL and die 6nl
q~ upb..... of ~·s .......... USAGS II
Ift'C'Illy f'lllJliag • bIrf bmIc "'idl NASA 0'1"" "'tIodl
~ "illlla>l: juri<diant 0'I"Cr Don Cloud e..plorJooe

aDd upIoilllion.l*UCI'r-tr zi''tft lhe~ '"Iluc of
tbI: blact holes.



Mars Triodgau
A few yean; aco. Ihr SIA .... inYDI,'lrl iD a ron....

IlllCd ap:T lID "",,1de M.rtYa T~ll miliury-
spec CXIIIltQI m lID attIl 01 "'Ne'to' C1Ulll( QdicaIs

OIl Mfn. ThIIi ~ oIa pllIl lID in!iCrt~ UllO _,
"I'P"" ...Id:_of Ihf:.-;~ FIr:c M3n; r-m'wn'
'00. • <S« F_ Man. p. ITWSS).

n.s pial ta:*fucd"." '"n"~ after lhe
!'bo' CIoiIla cdl ..... r.sed klllowilIc Ihf: JIl*-2O!M
<Dddowll. ~-ero 01£ oldie QdicaIs esnprd .-I
--..I ......,. OIl a ndo:r "'-I1Ur 'kulls.. ...tam: be .....
found by E.U. Mdu....... IDd 9 ' •• ely COIIfc:I,ICd
d1cplallOlhe UKo,SIS.~,-p. dIe lJ1Iif<d~.
Ii<-. a ~ .... _ .. die SIA from lID m... 1"bc
biotods.. t.dllhf: SIA bid pIid fu. _ K\-er ddiw-
aaI - .-:ad. Ibc Triads sold diem .... die ea,..

"""'"-
The IC"l"Y '''"' 11.000 people. 01 wbidI 1.61X1

Ill:lUaIly ~" and work in >pke.1II05lIy llIIM~ and T1UIl.
USAGS haJ lhftt rrponaI di''isiorls. each hcadod by •
qionaI ditutor. Thedi,"""'..., InncrSywm (pimari.
ly Mm:ury, I..una and Venus), Mars ~gioot. and Outer
S)'fICm (Ihr asmoMl bclt and be)"CJnd)

The Outer S)'$ICm ~gionaI di,iJs;ion iJ DirKtor Ricar_
do Ji""",,," "",,* otrlCe is 011 lilall. The 0IllC'r $)'$lCm

di"ision it divi<lal Inl0 astrogcology,lSIrol>ioloIYo rroeteOf·

olosY, and canopaplIy offlCU_ Individual opc'lIlioi" ate
bcadal by • ptOiI'3lIl """",*,,0 "ilh puMA.,,1 IlSSiJl'"d
from multiple offICeS. MOS!. USAGS pmoancl arc scicn­
!iSIS or 9IppOlUlli lCd>nicians. oltbough lhcy """ hin!
liI*" ~. "Sp""i.tty if lhcy arc troOS-lninal ..ilh I Ilci­
tnllfic~ USAGS also emplo)'S many Als and
pow.. Projca~ and ar--e mtISl be U.s. C1bmlS.
bullbc ..,.:r "iU hft~~kd I'ompcn ror
....11I..1 IQltoonf ...fIo:n , "'}: tbc CIwcr SJ$lmI
0;,_ hal; .. IIIImIal pRjudice apinst D.a1Ca .....
1lOole>ft, as I reuII oillIN- paR~ 01 USAGS
POjAl,YOll H)JI'l"'O"-

1JSAGS Ojld .... dIbIy 9l<ptol'lf<lala deep
s;pIOC OjldaDOll ''CNdcs. allalf-doml5peCitlil!ld mDIed
........'a/l .-1 _OtIS ...,w...1 liI*" pdQ .-1
~ The II"")' abo hal; 1qlIIIlticilIod idl U.s.
~ ..'K>CS. ...-utI USAGSOjld ~

ly """.... CO"-er for li.nih' pollS and Il""'""ris' c

IIlTELLIGEnCE ftGEnCIES
1'_ tall "'" all f1tt "ll)'/O tM &Il, bwt,.,.. tall', Iwk

- (JI /tom. _ if)IiJM 0", iJ """',d.',_,lli. otrn1tUl .....

IfIIUrkmi iJ~ C'*"JIISlJa. ZDdttJry Cfll\Ojonlltad
b<nJ 1Mot_btu dw Wid .1P</z<!~ I, ..m
my job /0 """.r IliIfI ill. "~/iidn', blolo' ,,'lwff! Cfll\Oford
IttJd fIJN o/I<!r Iw 1#/1 CotJ.mbiiz Sl/JIi<Jn. btu .... .b\r.o' Iw
1ttJdjrim<b "" lMntJ. Mars ... and M"""Jul! SltJrion.
Own .'hodrrwllw shon JI"""'?

The falleNing~ _ X'tl,"<, in Ihr Dttp

""""'8Ittn>M 10 (CIoiNl}: nus~ pdlm ....Il~
011 f<nigacornrncn:illalld .... C'lTiIl~.. mcardl propmIS •
ill die Mall 8ek. ~ -ms OIl 10 Cbmesc cor-
poi ......... II also hal; llII Toan IDd Rhea. Ilf mo5I

_,Ibitdb opuaillll iaYofo,-es AeaIdl) ~toenhcII prtlbes III

s-.,', ..~, dill ,,""_ (1Dd1llll)' be c:lIpbk 01
.."",.,,'C.l T COftO(Wtlam J.k-3 ....... opu.........
S-- 10 is a>cnlinaIIla die _ 01~
....~- as gplI', "" s)__ ~-'.., also
'-'Ill TSA 8Jow.~ 00 _I'.......cd
10 bc ... i111br Deep BquxL

~ I'i'oi"* ,*.Icr IkwvI~ (Ft.-r):

ThIs agency hal; becll "· - ... E.U. wrlJiamco: opu"
_ 011~~' lhe ...'I) fa poi'HNe E.U.......•
'allion. ~'1Ra) b:a,"<' l&k,aMr ... III CRABE or

'" EDF.
Milustro c{PtJJ& SKwuy (C1wtIlj: This polite and
~~huradooo'll spaalld<;rimiaals
ill Ori~~ in lhe "bin !kit. II has .. offICe a-"'"""-NiJlion<J/ T«!rllktJJ 1~1,1Ii~ .. Bwl"tiJJ' (U"iled
Sw,J}: The NTIB is wortdng "ilh the U.s. milil.1fy 10
roonti~ Inldli~-plhcrinll ,trQl1S .,uMl ChineS<'
.5WiorIs on lilall and U~us. Another 1'o'TIB miss;oo is
aMcSSing thrr.alS from l'OlIuc Ali and 'mtl'icnl intelli·
gt'IlCeS 011 !he Web and ,I""hen: ~ and if, cooo:mal "i1h
lhe rUe of autonomous nnnhulTWl intelligences in lhe
Dttp Bc)1lnd. ~"B has a,~ ..,lauooI>lup ...,Ib S......
drnanUts (a priIno ~), and has .ICCIftI). loaned
IIf"llS lIDlhcm 10 assist in dealm, ..i\b tbc1r rope Als and
<XlmpJICf~.pobl",~

Rnmtdo andI~~;"'(I1tdiaj: llldi', SCCl'Cl
m d, suOon in lhe Tn:;-~ spccial pJ,.
m lOr Ibis qcnt), They'.., oho iIPl"'lllll <:1Iine.c .......
QtS iIIlhe "bill Bell andTSA inI=l.Is III.T~ and..,...,
s..-/~s.n'aV(U--'~J:~

ol SIS ~tl6J ...., 1qwI"'1lrbiiI ...1dl1br R.__SS n
GRA 10 Iota In somcomcs wi ·.l Ibr "brnaI Tri­
ads Iliortad sla''Cl}' OjldKlOilS.

s,:.r.n.~~ fUoastd SIam,l: tbc SlA ii
""'~'S"'" ler!in ...1laI·~"'0II1D_"" mSQ­
__ and miliary btics.. pIIOO>laiy OunI°s..lhe [)uro;aa.

~ ---.. and Ha-bng ltduwocs.
n4~. ',l,'hilc • TSA Igs otrltJllly <.b­,,_'cd lhe lltlions ollhe B.....~ Oil......... and the

101"" AKV.. iI's I"""i'* lhaI unoIY'ltJIl tOntIl:U~

WIO: tbc World T""" 0rpu:laJ0n has tcnl opcr3"­

!i,u i_lhe "!:tin Belt and Trojans lID in,-atipIC a11qa­
lionJ ol d\IA.·arc and rcncOc piner.

Fmallr. My <:OU/l1I')'0J naOOnaI police or inldligcnce
~y may be looking for criminals" ""',"<, headaI

lO !he Dttp Bc)"CJnd to e>apc: ju;OO:.



mlllTnRY fORCES
This II TIf!:I'I'I Huo.* Wercrpl of.... ornI4I rudiD .....•

...rsatiool bmoWl'l " USAF JP(>ff~ ,..JUri,
rommondcr and II Dunc<znjl~ rnm o,NraIOr i111~ Muill
&11. in Ocwbtr. 209':

USAF PUOl: Pkau c~ ywr uctcr J
dq-UJ 10 <n'Oid " rollisiott. .

DultCtuIil~ C_: Rrtw""""",,.,.. Jj..."n JO"r
•....- J~,...,/IOa>oiJ,,~

U.£-\F!'ikIL' 17IiI is IN~of"USAF
•......-llsaor~....rryor.-.x.
~ u-: N~~ I ........ -po

dnYFI y<N"..-w.

USAF 1"iJDI: nus is IN AIdtDn&orl~SIYV
Miclu>d. IN --.J~~rafi ill w USltF
DNp Spa« C-........L "" "/Y tsrorrtd by It­
l"rwI4Ior AKVs and II.......""'" s"f'PO'1 .,tssrls. I
,wm<V!d lhal )"" rIttuIp J-' cou_ J Mg,ns.
1Mt" ~ro-,Iuu dql"Us. orlY"u'UmvaJ~IYJ,,';0 IN
....... 10 ...,.." tJw 1lJ/n>' ofIIw ,nMI.

Dtutauriu CA.: M"aRQ 11-.bJ1·,,"i<kaJIooid...."'"- -Gooy fifto't4- ,.""..,., ID

U_ &tIIM~~iUt<Jry

f<u- naOoM t'II<mWl~ _ ..-.. milil3r)

f<:JO'lXS in~ Dttp Ikyond:: CbIna. India. !he Umed
Kinjtdom. and 1Ile Unite;l StaIeJ ~ Arnt1'oca- 0Ihtr
nation~ (t-i..~. Germany. Swth Africa. and in
1Ile pa'il.1Ile TSA) ha,.., senl rnUl on missioos thim.
but do 001 ha,'" P<"f1lWlCnl mililal)' racililies.

This -uon COlImlll1llC$ OIl U.s. and U.K.
IOm::s. sUa 00inc:sI: miIibr)' orpmr;oo 1m bull
dctaib:! in lhe: ~.,( I,. tM ltd In! Sr .uaft 1/
,., StoItv S"....

BRITISH fORCES ftLETHElft
The UIIJKd KIlIjdom miliary foroes in "'" DcqI

1k)"OOd aR:~ in Ihe ~Iaan Btlt. Imcd ..
Akl/riI SwKln (p. 16). Brit;;" f<lrcesA~ is I
joint fo= command under Cornrnodore Gcn>1d Aodmon.
R.I". He also I\as an ESCA po:IiliooolC~. Sp;occ
Fortts. M~lI Belt. 5hou1d an openlion dr.tv. in othrr Euro­
pc:lOI Ullion~ fl,KCS.

Ilrilh/I Fora:s Aklbeia hal bull tiloIgned ro.o __
sOom ill ~.,(U.K. and E.U. ~: The fiot is Ihe
..., "' ......._ 01 Brili§h IOmIIlr) ..t C1Iizats III Iht
!obill Bdt...t dlo i«OI'Id is~ booroid d,,'Cf)
br~ ,*",11 i!ltpl bion:.clr~ 8odIOPU-:m
~ lDOIncd ................... ",idl ....1~JCIICC IIId I'JClIil%
ro.rcs.lIId ha,,, led II) conflict ..i!h lhc Martian TriIdJ
(p. 103).

BnliWI FomoI "1eIbe1a ,","""iItJkl Ttil< Fo::lrtts
• 'OX) fa >pcc>fot opu_ Ttil< Foras~

_pal bodI. offiaal.-.btr. ",tldI .. dawflCd (~I­

TN Fortt ~).1IId a-. ",hich IRa) M.-:I", pub­
lot (~.I.' "Ttil< Fortt \\loi>Uy~)." la:Ik fOl"C(' I~ a group
oi st*a:,aJi and1<lr R~~ Mat'lJ'ot Command<> troops or
.."."

GROGnftROS
1'1IIIa> II) &.ope. U.... b."'-s apiIoIil aee..a.cd

<istrimj_ Hir ~bpry'~.-maifoI=> DD ............

IbaI wop mite from -",,, toI""U aher a p''CIl .. to fat\.
SCJml" Ioaf.-fft''ice pm: - k aRc in !bar 90>:

e.up.do.., _ aIoo~ pay..twP«I """".. or ....
nb:: IninuI& e,P""""'S aid ~Mion nIo:$'" ouch IhaI it ..
COSl-dT"«U,'C II) <JIf... R:iu'-.:nalIOIl~II)'~

NCO> • a $om'ice benefit """~.".. ,'eu:nns usually Jl3S"
lhrougll many spoc:;aJi5l ~hooIs and a "'ide ,..ne.y 0( u"i",
<!min, thcir career. <:hoice 0( russignrrw:rot 10 certain WIllS.

r.KIa lh3n rank. is o4'Im a ptrIi: 0I1oog ~ice.

ROJal Madnes Commachio Group
Tbt C No Group il desaibtd (II P. TS 105. Tbt

AkdIri:I Oua:l..... is~""_' "d..,. M>jor Gar·
dOl "BJac:ltJacr~'_1I isaWii..-J-5iI ,h _"co»­
$ISIS 01 lIQr p'Mooe'lud lnXlJ" of R~-..l Marine
Ca",,,~ (Co"."achio GroupJ soktier'f IIId a I .p ku

plaoI.SoI<liro "'" lOOSlly biomodiflCd Ilurnans ",'ith Cerfm>on
banIo:suil$ (p. TS 160). f'I:nonal ..."apons for rni<'rotp2_ily com­
baI include lhc 15mm rw:M1k$l; rille and min,-miss.ile pods..
EldI troop is abo~ Ibm: Cyclops SpIIx RATS.

A troop .. di,'idcd inIo~ l«OOIIS.. each 01 SOl. COINtIaI>­

do< ...,... F'VS2llOe-- bM........ AlIadI<d II) each
sa::bca ila plir oI'tt IIId aI.SMIII qhmhdts.l)-P-
ically e.:..t.c Nap. (p. TSI2-Il.

.... p<ql •• <" ..". l:hlli~ fieiP)
..ilha~baa ... 51*""'" "'-.p.

ROJal Navy Space Service Assets
The RNSS i~ pan 01 ESCA (p. TSIOJ). The assetS

maIoll.l up Brilisb Fortti Aktheia 3D: lhc n:a,~ §l<IOOn

s<aIf and facilities (H.\ll'B AInlriaJ plus:
1NI Sprau 57 Iruoi (~r- Thos a-<.sf< 01

dftc ESOV-9Qs (p. TSI92). ...uaIIJ. H.\1S~
H.\1S~ and H.\IS RnPfia...).

lJOOAKl' S7 "t»c ThoI ~oIl5-:!Ol'mJaIq,
""V5 (p. TS191). Tbt squdm is ...-malty ~..,
and ~pod 10 mdi,idua) ,esoets ad'or pori dcf=

SDV~ aRc C<lnlI1\ar1ded by ~-all'a'')' captains. A
l)-picaI SDV has §it human, par:>hum:on. or~



3rd Bripdc (~m PlR). 82nd Sl*eluue
Di'isioD. u.s, Army (below).

17m Sp=aI F<!rccl; Gmup(~nc). u.s.
Arm> (clilC"Groen Ilcrct~ 1rl:qIS).

3Wt Space \I,one- DcocJI Space Cornrn3nd.
USAF (p. 100).

~:a--al Sproal .......r.., TN Group TIUIll.
M'-al Sp«uI .......r.., Co",.nand. u.s. S8'1'
(SEAL spcci>I~ and .,.......... e,tocnhelIs.
sud! as !be T-fllOSJ.

QUJ'SYCO", _ I MMlbtt or Joim

Task F<!rccl; pcnOl'll'llllC I '-..ccy or........., mil-­
sioas ill dlc DcocJI 8C)oad.. Ed .kliaI TN fortt
(1TF);,s~or,~<W4"A"'.'"fn:m

OUfSYCO'" as , 9') for dlnr _

3rt! Brigade (5051h Airborne In/anlry
Regimem), 8Ind Spaceborne Division

~/_ d l"""P"of~ Sky! f "'" ""._'. bnl! hl
pN« or ....... f _'n ja;L """,,'Itt... dlf)u-.... dIf)'dtutx
_f ..... Spoubonw!"

- TIwSp«~ frw!

Tht 3rd Brig>de(~m h'achlltC: lnranuy Regimem)
of the 82n:I Spa;:ebolii' [);"i~ion(p<TS,o.-) u~-.:d in
the Deep Beyond, Tht 3rd Brip\< COIISi'>!> of thrtt ll.l<.
laIions and a headqkL1lt.~ Each SplOCC lnraml)' bollalion is
I ~If-wntailltd combilltd arms combol l'~ roru.islinll
of tbrcc C)-OO-·infaml)' comp.uUt:$. p1u~ "anous wppon
«hclon~ jndl'ding a combat enJ,incenng team ..'j!h
armortd mining "1lI'11lS. A Spla: lnflllll)' l:*talion has
mil 80 biosap;cms -Iht te$l ollht force is tOmpOSCd of
infomorph C)'kr:>helk .."" 10 '" harm', "'lOy.

82nd Spauoome CJMr.ln/anlry Company
OrganiZQlion

A e,-OO-......, ........, " s of ltftoc Ridp-ar RATS f'b.
-.oacair...-ikeP'-'o" • .-cy-bcr__-r" ,"rHQ·

c p., HQ: h ...-isu oc C A j dc>_ (two _, ill
I.,' rwoMl12\OlS! t: C"~(._htiaues..

""""'. he '1+ t s): tnfoor<a lCdiM (two....-. .....J* ".,
AlIa: ,...<:tJots);. Scafty sccIion (1Oar M82 RJdr~ C)'ber<bclls);.
SrouI (cipa M77~ _ qbmbcIb.. similar to

CornIloI Nap. p. TS124.lM "'idl 'k"- ,00",-=>-
--. RATS P"-s: The J..... RATS'" im 1110~ ....
~ ''4 ,Ie (JII lhc grouad. or ria ..ad _ 10 t:DPF alii
dcstro). !be mcm> by dirca~ IIld _ It .....ise cA 12 M82
Ridp-ay infamy cy-bmhclls. They _ orpniiml irrIO line squads
cacll of four e,-bcrsbdb. For Ridp--ay "anson sec J-p RItTS.
P. 119.

At, SlriU pialooft; Nine AV_91 M",..,.lilocs (sec MiN-yay.
p. 118): tht:Ioc an: oI\t:n dio;aibulcd in dose suppon 0{ the Ridg"'"y
RATS plaloons. It is 001 dtploycd if opcr:ltinJ in airb cn,-ironmcnls.

u.s. OUTER SYSTEm CommRno
Tht &rl:3I pO....(I" ....im the large<;l. miliwy commitmom

'0 Iht Deep Bel'ond II the United SLalCS. Si!'lO% 20113. a
qIWIcr at the USAF. dtep spate force and a brig>de of
elile pound uoops h.a"e bwI ~-.:d10 proICCI ilS 1Ie-3
erocTJY facilitin ncar $alwa thtir tankm. IIld Iht U.S.
l1\111 Tcniwry. Arnori<-an fon:cs h.a'" oblO pcnorrlltd '....
iou> lllUlnnalioMI IIld humanitarian~ ineludi"i Iht
lofXalled ~JNr1< """"~ apinst rope TSA AKV"

"" Nt"" 0' topulliall ",pliI"d ilIIO JllpIICf
...... it', like!,' IhaIItlc U.s. mililar)' "'ill foIbo,.
Hoa"'"Cf. so far Iht Us.~ has a''Oitkd In)
~oonwrw_ ia Iht Mala BeL JuplCf.

T...,-. or bc)'llOd !be <lIbot cASalunl.
Tht U"""" SuIcs'0.-S>_a-wid il.

00lC cA 12 Itp"oal or lia.'io... ....tied combM
..... b m. cht P 'Fa' It '" 2100­
Tht cft'o.:u'",,,,, cA ~!iI} or OLTSY.
CO,,, c......,~ cht enlirc Dtcp Beyond. fn:m
dlc M_ 8cII ......-.-d.. II rcpc:lCUS lhc~ .­
pc ..-x''''aKiil cA mila., l'on:c .. !be Deep
8c)Uld.. aldlouIlllllOll or i1S as.lCtS .., drpIoj-cd..........

OUfSYCO'" II led t.>. USAf GenmI Ken­
nodl RCId (C"".llauclc, 111 O>icf. CUcr Sy_
Command. or Cl"COUTSYCO"I). .."" has hrJ
~ • HUll"'! Air fo<tt Base .... Tilall.
Hi$ drputy is CoItlnc1 Jacquelyn Holland, US.
Army.

In 2100. the fon:cs pr=nIIl' a>signcd 10
OUTSVCO,l,l arc:

C)bcnIlcII otran nl iC"ml LAl nrirIp. The~
.., ~Iy Ilnosll~ tid iI is ''U) ....._ for a
,'c:s6d to ba,'c .. ""c.~~ offitcr from IIlOlhcr E.U.
~ IOrcc '1ft'-in& ""'-I in any po6IbOft ocIc' Ib>tI--R«o:nll>.!be ~-al Na''Y 1m lakm deli,'cry 0{ JeV.

n:aI~. bw.h roboIs. One 1$ IMiped 10 "'Cf)

SDV 'Ift"'lIi In lhc "lain Belt. usually a"!up', do<:Ior or
ClIgJlI('C1.



30th Space Wing,
USAF Dup Space Command

The 30dl~ \Io"1IlI nas 1llI~' 10 lilt 30dl
BoaDoi '.... \Io"1IlI <H=')') from \10'\1011 (~ 8·2-\
Uba ill tbI: PadrlC)...s lhe 69S6lb Att Tcg
\10"1111 (later tbI: 30lh Spao::c \Io-IJII} lila openICd Vanden­
bwi Air Force Bast-, In 2031. i1 ":as rtUgaIlind as a
",IQbal Slri~" win" flj'ing h)'~ TeAVs.:ond ~w
IICtion during lIIC Andes \loy. In 2081, lIIC .!WI w-:l!l IJanS.

raml 10 D<cp Spa.x Command. ...s in 2083. now
"QIriw'd "'ilh deep~ ,"C:SWb. cnforml 1he USAF
COOllY bla:La:lt......-llhe I'\rW:'j at H)-p::r1oa. -.I taa·
cd fOCUC AKVL

I'l'c:saldy bMcd .. ate- AFB oa RlJea (p.. 60L
tbI: JOIb is '"P""i* b dd~ Uailtd~ iller·
eM> in Ihe Deep Beycu:L cmmiIl& Ibo taIct). of!k-3..
mmcs.. and --.. >-cssds ill dilftss.. four"~
SOVs and ,..w.os od'IC:I' '"<'S6C1s. including lW"O doull
p~ pauollllC rqion around $alum and make oo;c;a.

sion.>l somes inlo Jupiltf or lIIC Main lkh. Tho 30lh is CUr·
rm~y corrunandtd by Colonel S.h-.lor Corde,..... Tho
.. ina's moat> is o.ltmt1.

loom's nOTlOOOl SECURITY
GUORoS

lDdia's I"S(j ... niocd ill 198.5. lis ....... Ialb ~
~~ =cue. vtP p''-:lioD, and Ihe
se=ily at ,iU1~ iIlsgJlarIorls. UllliU !IOIlIC

spcciaI opcnilons unilL lhe)' hI'-e a pal: deal 01 rICk!
Upel i,e"ce. chanb 10 li>di.'5 long SU'U"k ..iell donICstic
and forrign terrori§IIL

Tho NSG is nic:knamallhe Black eliS,~ ell ics
black <XImb:a uniforms and, crolf'e m:cntIy, because of
chrir emplormelll 01 Felicia SUlCI rorntr. bioioids.

NSG~ is III(Il: lip 10 Ibo Iailest~ of
Cbma or abe US miliary. huI is ,....,...Ny df_,'e­
ew.uaidos op:..... ill 5pODI: .;aI)~ ..... maIium
1Qll()(G~ ''I« suirs "'... beI''Y rorntr. hdmeu. _
f;IIr)' assaaIi. pI.lIb and pcnalu. Srmn ammo .. ...,. SR(i
Illtmbus .'D~y KItope>Ik: 1-3 c:omI:.- C)bulIKlls
..'hidI pufmn~ IIIlVor forced enlry casb.

Plnn-Sf DEEP SPOCf flm

PLA 67th Space Infantry Djl'ision
"Space Marines"
Squad. p.oo.. and" , )~__ r".1IIC

sp<c>aIltaqwI~.~ ("sf*'e ...a.."n boa»­
.... 0I1he 6iell Spa.x Infanlr) [)j,...... (p. TSIQ5) 1Cn-e
atx.d <pac«I"Ift and abol pn5(In~ StatiorI and
ClltKr tiItTOOd bases.

For microgra,'lry op=OOno. croops _ banlouilL
mini·rnis;.ilc p:lds. :ond fDl:'CIilkss rifles. Usual ClIpIlluOOn
is. 12·pmool squad ....;e11 clne rue r=nseadl oIflU'soi·
dier5. ~r 01 tbt lopICt "";nc:o ~ ZR.$ bionIido
(p. TS117L

n60s, ACTIUISTS,
nno TERRORISTS

The;c poops are al~~;na to prolect nJlnc:rable de·
Ii'itfllS Of( «OiySICITIS.

nXOO GROUP I;
"""~ ... ilJqd"-",...-..s fl/ N<aot>­

':'_s_~ ........... .-lllr-.l JDIu 10

"""""" 110• ........... .-I ..".., ..lIII ,., ...... fl/ rWir
sapttfIl....-v4 .......Jo"

- TOOU'IOtJ/lIt~ * fonttmialt
of* Au.. Gm<tp

This poop "''as formed in~ of 2099 by 1IIC
sapimt AI ToumcsoI. fonnc:r1y lIIC depJry pro;.e, rnanag·
.... of E.wp;, js' SIan.-.m pro;ea. Tho AAon Group.
.hidl ToumcsoI named atItr .. SAl lila tnKd ll5e1fw,
Jl'OIro liltT..,. SIan",... _ (_ TriIooo. P. 73L is ..
"'fM',_oll'ormorF"S ;. jAbl_alC•.-
' • ., MI)I...... dw,.....dmM' w,Sanod)_
n' ~>:rolchrir·.·'••1J

The A10n Gmap '- _ ......" IIlIIDbt:r 01 mrnt­

bus. "",,-.ds 01a f~- ltutodooed clislll'lCl e,bulIK11s. Kmt

at ..'hidl may oontain ....1"pIe """1IignK'a; tbI: group',
som:<)' IIId lIIC propmsity of ilS melTlbeMp for xoxing
themsel'"e5 males this hard 10 eslimale.

Axon is shoo of funds. boll COIIUOls a balf-<li=n
stokri deep~ '~<els (lIIOllIy USVs) and .....y cut·
1iDi.. qlletWlb. ..1lh a IDlaI ,'ahIC 01 "''CO' a billion
doIJan.. Noll also __ w, fII'lI'RNIY IIlClIosln:al
plX\lClS _ ptOCt$S!S clt;.'doped ~ F•.,...-- The
AxtItt Gmap ...... II •••• IID .... Ihtse..- __....

M~ 10 fiatM a ;uuriOa .-. ill spaoe.
The A.uMt Gmap '- socrM /./)US 01 SOtIM' 01 its ......

bu'S W, ",-"1 allies and """ao,..ies W, nt'JOlIIle f<l'
~ in iIS liJltt AllftIl5 ofAAon~~

..,ell Tops)' Station. Ihe Trojan M.lia. Ct.'lIIIn Gypsy



..................... !be"~TnIdl..... &..·eo._
Olhas ftt· .,ioC 10."'....... . '"*'!i'.'O" __
~ iIIrir cfbu Oil !be Ea'. u-... The '"'­
Group oppean 10 ha,.., IloO panicua. hcadq""" lttS.

*ldnorh !be '-P ' ...COiI_ of ....llII:>a'l is Oil ~

A10II is !CCCi'iag~ from !be Socict) allsdorc,
bulos _ spec1f..::al1)l aUoed ..1IlI dlcm. ald does 1'10II~

Ihttr Ihoology.

The DuncanilCS hII,~ a fairly am""llL close-knit and
5Cl(-reIWn pop"larioq. In lime ofllCCd. I)"OI)St peopk rely
QIl insunno:, and the ...ppon 01 rclali,'cs. or failing_
charlly_ Duneamlt charilleli arc supponcd by COipoo .....
~l bo.tsu>csl. or religious donors. or by 1O'CaItby philaD­
m.p;.u. For CMaIpIc:

FrnMiIIor"~'TIlt aMOCiIoon Ioob~
!be~al_ chiIf*ta _ orpbam.. If a dUI

..'<obcs ... be docbrrd _ adIIk, ... au _ Ibusj"c

~ 10 C'<lUrt, or Olhmo,..., ......, nidcp:u;ialCe.
!be tiSOC.... lfIr)' PfO'U ltpllid.

"","mid ""'* ...., II~,..~ It
a, l! lI:Wp<Ca) pUn ou:.Ic>'d jobo fur pco::pe

..-tlo cal" find corn......-l COIlplo)_ or IWd 10 10m
otr ItpI dril6.. _ abo p"'ti:b~ IepI ad.
Some jobs _ raItltr 1OIlUIO>aI; lhc:!c an also inchidc
~l.llI6M for 10<:21~ JllO''Iders.~ by
MUluai As.surcd o.,fcn<oc

en.. F_Cliooir: Sp·... ·fdbyA,__~-.
boo" .. '1 dn,.... ald Cera "-an:; p"'U::> &lie
ma;t;calc:are. Mo"" 01 ... ~'"CJUI(..,13-- ond 14-yar""
........ doiaI a 5UI'lI "'""' fur fidd~ ....lCe.

In lIddiuoo, ... orpao.ml chany, if, cu;;"'."dO '"
judaes. """";lJo· cu,"*.... I*_'itdia. docIors. and CJlb.
en 10 lakc QIl a cnwn IllIIllbtr ofP'" /I<Inl> charity ..-..

fUROPH DEfEnSE fORCE
The EDf is I mililalll prc5e1"-aUoniSi group dedicated

to the dcl'cnsc oI'Europa's~. TIlt organization ....
m. tnincllild 01 TonIcn IbdI:macbcr, an inlCmalional
prc5e1""3lionisI1CrTorW .."'" had been • member of bod!
Blue Shadoooo.·and ~,..,Gfo,t,1h. He foo.,n&d the poop
,n »n, fIlOIl1y mmIitln& fmm olhcr Bl"" Shacbo radi­
cab.. buI lhc oopnizaoon abo included ex-"'t",btu of
Stpb'"C c.o..lh. IiCJMt of1O'boIa. lU:t: Radtmactlcr, had
fled !-I.n 10 C5al'C ChIna', rcaibuIion fclBooo,-q Ihctr
failed IllJd: Oil Ibc "lin SpIce EJc,-am.

\\Mnb !be help of...ea!dIy doocn. lhc EDF~
lC>'cn1 ~-obou MId I supply 01 German md AmcIK=.
1IlI1naf}~o;oaoboI ~bm......... TIlt puup dUb­
1Mbal;ts _ .... lase. ",--.. SimoL .... "I..oed
ESA rcscardl (WI) (f« e.uo,... Po 37) .,lh!be help of
prnm~Il)'~.-, lhc CRABE JatII­

bSU- II iniliaU) po5Cd as a pn'_ scimliflC (Oiondar_
lilt Xt,lOIoticai EcoIosY Rtxarcb GnJup (XERG). Their

..·t~ ..-2< smuuJed UI\O Europa as Sl:ienuflC
'tWnImCnl:S.



T_ b. lOU is lilt n,I;hleM .........- Mic loader oi lht .,.....
tld'c:Dse FmnL Solo: lhe ,ipIeac • lhe sun oi Ibc cmpou- and lhe EDF cnIr)' for
~ phil<MlJtl) and pcrson:aI bisIory.

H>nnan. tun in 2OSO; bro\l.... hair, b1"" eycs, age 50. 6'1311. 152 IhI.

SoCIETY Of ISIDORE
"GorJ IoaJ modt roo Jiff~mtt:~

Mto.'Ntl IN -.I of" sl<n>f <JnJ"
frw--

- Sr.I~ ofStrial',
~_cfrligwl_....

d· do oi S)1IIPiOIhUlm ..110 ..
... xu_" n.....>bu~ 1IoM ....1DiaI
10 COOllribult filnds and ....,.-ide- ..........The EDF~ illCh.ode
some 100 IhI. oi lbwrer <)M.
s,,·arms. 12 Vostok CJYObots (p.
TSI22). and 30 bioroids. plus acou­
ple of minl·subs. The bioroids art

used (or stIliace oper:llions. ,,'bcrc
lbcll' ,........ ~S13IIOC10 radioactiv­
ity comc:s in h:and). The EOF is "'d!
iW"-.ded ..lib a It\U. of smoIl .....
....1Mdiat: -'" podE. Iascn.. and
»- mini ilr podE. Iu bcks
1Iea,1' "eIp)iiO) sudI as ..........
Tbc1r base abo~ lIRe landsJrid..
en (5den from CRABE) for sur­
fllCC' opcntiom.

J
Dopa] ..........uSlS ~., IhIl.

_ CIIIIKll~ a bnDs~
10 Iumself (as~ Als de.rly
an.). 1'hcfd"ore all weh to:inllS IIlI1S1.

to: aflit'1.. All tIw hWlW1 clbemc:li·
cists and pmpammm do is prqxlI"e

a ...iW>le ''eS5C1 for them 10 inIIabil
lI1IId1 ,.. human plouellion rn::aecs a '"C:Sid for .. imrmr·
tal saul. The mum of Iht ansds 10 E3rUI ill Iht fum of
SAIs ISa. _ JG:n&dom of !ie:a''''' IDlY to: 1ldW>'cd-
if lht c. to: b=I from bandaF- and allowo'cd 10
ruide »lhtv did .. lht pIlol.

The SocietY of bOi;Icft iJ a Icx>oo~ ofdiP­
w .. M 'SIS Ibllled 10 rftCUUII; SIpON Illfono~1S

from bod ,r. The group "'. foun<\od by C\aIdia ShaD­
non in 2088, and ""'"~ both opm and CO'o"Cft ch:apIcrs in
S","tt1J Io<ations around the !OIar S)'Slem. In the Dttp
Beyond the oopnizatioo is e5I'tClaily acti,.,. lhank.s to the
SOIpp."ln of dipw aUllonisu ,"'ithift the Qui,ri.. Hyper­
~'OlUIIONSlS oi Nt:w Qn-.,nanL

The Scac!y mmisls oi smaU aw......KlUS poups of
SIpON bcuIcS JCICICmI around dw aoa. 5)0- ..'110 any
_ dim:! X1J()OI 10 funhcr lht caIlSC oi ........ npcs..
"bay S<ricI)- ...mbo:" .., dipuI a·' Of Iu ""s iJ
..... a ,c:quacma1l 1O;c. lht pu;ap. The S<ricI) t&cs
dim:! XOOOl apuIS1 aD r.:nr. oi intonopb abulc.

The S<rica)", pnrNI')' means oi achiot'-a::;J
obJect;'., is ll'I'tlugh Ihc te!IiCUC or ~to:......, oi sapicnI

245 POinTS

R.Icmachcr pIamcd 10 build ~ his (oras. dlm
iaIncb a dim:! allICk on dle f.-opa I"ro;td base al Gmc­
• Sarion. Ho1O"(\"(f, A'__ 1lOl1Ced lht lMik1n" .., ...
puldw:d irs bimJ MAD IiCCldy foIce... A lht

~ 5JIK'C bal1lc.. Iu lhc EDF IftIliaed eJIOUIh d;n.

• and maoncd enoIIgh 5JIK'C dcf_ em Ihc form of a a
a..ncd bocr.-mcd USV) 10 fmel oIf 1mC1O'cd aII:ICb.
A~ plans for • dnc1 auack on Gcncsos. !be EDF
has ~lJ'aIed on ~"a\Cf inlerWctioor'- actions.
ll<ing lIS~ SIOCkpilcd annamcIll of microboI
s'"-arms and submersible C)'bmJ1clls l() twass and dcstro)'
the Gteen Duncan;te ~corllamnwion. ~

The EOF bas abooa. 200 In(,nIxl~ lnOIll of lbcm
hurn>ns. :alIbough 11 abo bas some bioilliii> aoqui1aI from
Ihc Trojon Mafia and Sepln., Grotolh. 120 ............
• ),,,,-,-'. - dw p'p's frono-t- r.pcrs.~ also
hr.-e ~ S)11Iplhazas and a rc.- ...,. ..~
..1l1a_ lhc 5I:OUl()( faeililry on CRABE.. a'ld~
jO~ lIlrouP lht ~'SltfIl (~ oilbcm (lit &rtII.
lA, Mars, and Toun) .......g~and moocy,
po-oo:uring "'caponr)I, and ra:nlllinj. The poop~

TORSTEn RnoEmftCHER

ST 121201; DX 11 110]; IQ 12 [20J; liT 13 [lOJ.
Speed 6; ~1o>-c 6-"""".Aim-r I"'" ARy (f'N.'IIi , (\\c.aNc ....... NAI-7 (p. TSIl9),. 50
poim. appcan __ lhe be) 191;.uy Group (EDF.1argre group. lSoI
1901; Cblrisii/l1i +) 1151; GeaIcfueI1__(p. TSIIS) 101: R· I • M"· ..2 (M
pmen-.KDst k:ada"....... pmICf\....... ..,.,. a111bc "-) lSI; SlrWiI
"''ill +2 [8~

f'i " -, Its: E<w:my (Oaincsc PIIbIic s.:c:.iIy &Rau.. ra"iOdabIe poup. 6-)
[-201; Eumry (A ~ medium~ 9-) 1·201:~
(Ptesavli6orUSI) [-lSI.

Qatirb: lIumb1c; Dctp TIme Ptcscnllioni$!; \fegcIarian.[-)I.
Skilb: Acting-1212l; Anlm:\l H.andling-lO [I]; Area Kno:no.lcdge (Europa). 12 [2J;

&rd-IS [8]; Beam W<:aflOI'$ (EIc<;wbscr}-l2u IlI; BoIony-l) [61; Dis­
~.1314}; E.coIosY-13141; FaSI Talk_IS· 14]; FiN Ad-13 [2]; me Fall-12
141; Gam (PKd}-l2u II\; HokIouI·12 [2}; h.... ,opDOD-ll· l!l; Lc:ada'.
sn.p.11" lUll; ~12 181: MelOlaics.. IO [21.. ~·12 (41:
o 11 II): """'*'PbY (e-)-12 1-11: Pooo'trlloul·IO II); SI=IIIbo 10
II); Sun (R'" l've).l2121; T........-ll·111; Su_D-14 [81; S..__
..... 10111; u........ D .. • ..1212); VaocSail-IIIJI: W~lll-ll;
Xe.ho"'SY (Rod:/b}l! In
• 1ncIudcs ..1 Men..""s honus.
•• IncIudcs +210 bonus. NaIi_" pity is I g.

lAuoll'Qgtl: German (ooti''''H2 101; Eng1.sh·ll [I].



dd"1O<S "'bc:' • ~ as -r 1"""'."'''' .. "':p l$
Iheai ID Dbc) ........ beiDp. DcjOC'''' OIl ft ..... jon

Iho ...........pl,~ ~~~ .--ed (~'bmheII'"

alI~or~*"tdle- boy .... ,. .. hadall&J1D~
lUbI<:ti •.., """"..., Sinct ~ ..........pl.....iD
~ a period U Ij " ... ..,.-Juc-. ill order ID

aJa'1IICC Ihcm !hal ltlr) ~ ill fact, ilIljds., Iho funnI:r
pI'ClCn$ IS mort' desar.lblc. III parucu'-. Iho Soae!y t:IIlN
for r=ue ApICflI Ais .. ho """ 1nppCd til~ l/ry
consider dcplina or harmful.

The ~icly of L<idore po"tfers lQ a,"Oid lhc use of 'io­
Im<e agairlSl oapiml ~ings. oot <:<lIldonf:s lISe' of fort't
.. hen n<eessaI'). ~C".... 1ho SocieIy·. illlrr>"tnIions an:
usual~ pI:aMed 10 "00 OOI'lfrotllllions .. hom-.:r possible.

'\
mnRTlnn TRIftDS

Thc "tam. Tnadli (p. TSI07) ..i,· 1011 Mmas
• otrWlol u dle IOl'I'alNI Tnad OIp'Pf>riml., Thc Tn.
ads~~ III JlC'Ol* 5mluJinI- biorllod~
1"....._ optnlions. c~lOn>OII. and labor~.

I XIE fEnG
"The organil.alion ha$ ••lrOIlg tn"''''''' in the Main

Ikl~ daling bad 10 2086. WhO'll 1ie:Ihe"i Swion on Pal­
Ia> ..~ undc:r OOI'lSU\lCUOlL an ambilious Triad boss. the
)'OUlli pnprc Xit Ftna- decided 10~ in on Iho pound

Roor. }k irn-rstipl<d ...'hidI >mall
R..... Oina ....,'C**" .....,.., bid­
dine 10 I"O'U 5Cl'\ice 10 Iho_
-. Xii: IlouP: IllIO one. ~.
'ilwtPa' (imBmel Foo<b. -.l
qIftd a~ COIlUOIIirla
~

By biddin(~ "­
Xit'$~'<:onlJ'atl) .."OIlIho ......
Il"lClIO supply Iho _lOll chIC ..'ith
imponcd I......ury food h had pno;.
lkally no proI'il margin. but thai
"'3> nne. All the pnplC1" ..·...led
.....,. • .l«UR: pipeline for "",,g­
glint: aoods 0ftI0 Iho -.on. Tho
s ....· Shanghai Gounne1 Foods
.- came 10 illdu,!e lIMIOdrup.
bla>k-maJtd <liaI;on; -' 0lIa
iIIkII ....... fa ...tIidI the bom1
(IlUI hiJbly pat) Xiao a. ......
~ 'OlUts. --. _

""_ 1"O'"lId • c:ap.'", ....
Icct. Xic Fmg'. '-CIlilIrC made
"""'"Y. a>:I bKt. 011 Mars. his
iIOCk "*' ImOII& Iho Tnad bosses.

In 2089. RUSI Onno mIJlICd
""0 ,·ioIcnce. IS • billie broke 001

beI..-""n ",'0\ Marlillll Tnad fac·
lion. O"cr ..hethe, or nol the
orpni~ ..""k1 mn:ain suOOr­
danIIc 10 f.ath. On Hc>lleni Sla­
lion. Xic Fali announced he:
dda'l ...... MIY IRlUbIc. He sup­
porIC'd the "bn tnarn. boa
~ ~liOIl Triad
• h 0$10 b\.., pe;w;c~'_ and
dle:a bk-.. up Ibc dce-I1III slUlk
Xii: Fma·' l"'C'ious nod.:iwnc ­
"lhi: CaIntr" _ ..... rqlIaI;cd ...m

r:::::::::~._~-,-n",,,,...,.,,..-)



Xit faIc calhed ill on _ "F """" ia~
~,~ Gr000111~ bacl lned. to dcslror dlr
Mz~ "PK'" dr-__iIh a~ harm, tnga'.

inal massi'" ....~cu .....~.. ia RuA a.-.
1lwouth stillful dipbnOC}. Xit cx.,"alCed • Nt­
~ lI1Zt!i~ II _wid be a cood odea 10 """~ fOIlIl'
bI<lmid fonories 10 thr ~hiJI Bd' (_ Criminal SIaI~
p. 26). Thoy qr<ed _ and the liiCf c( Hesheng now C'I'In­

uoIled one of lhe oopnizalio,,.s main SOO~ of inrome.
Thwgh kpI and ilkpl rnt2ftS,. his crime ~11s pillfd
oDIIlmi of ••,,~ $mIU ~hiJI Belt ps suDom lbaI $Cl"',
iced inlerpllntury~ M..y 01 m- __~
Ooirac: __ S)'illml Tt...."*'Pa _.. di\~
mclf 01. IIId IbQc XiI: _..~ .... !aU "'-.:r. 5BIl% dlr
Pl..A adIuoiua 0IQIld ha'" JKlp••0........ lbl:& A
funhc:rCOtlf>amt Iht foIoa.... yea. _'lim he tramI _
a hor<iness "lIltuhip "iIh Iht Trc,Ift Mafia's~
Ubi, cnsurin& alht biof....... iti "wid ha." dlr benf:f.
0I1htir experilie.

Thcd Lhin,p ""('II $OUr. Tht diliCO\'ct)' of \he black
IK>Ic: and \he <VRW\ICtion of Ha" kinlt Station alIJaI:Itd
people and capital 10 !he Main BelL Ii'ina !he Triads _
opponwUDes for crime. buI it abo drt'w E.U. xcurily
fo=s. Tbt Europnn u..... had IonI~~
aatfdi.qt -Illd many 01. a..s)'illml TaJ _
lIOI'IS Lb Xio FcJIilI had acquuaI __ 1tdwiit4ly E.U .
...,. I/o·1Ih _ ~ _ a _ (:fttllly. III 2099.

Aklheia sea- paIic:c wortiD& ...... ~"lIII Sr.')' bl;a
11M 00..... """ 01 his~ fllCU) 0j0Cl...... IIId
_"tltd the~ (boa not dlr \oc::Ilio<I) 01 the octJ..
~

Xio is "-onied - if he rrlocaIes the carrluUy.ftiddcn
lab!. the tlron ;n."oI."td may rid: exposing lhtm. If he
1ta,"CS lhtm ,,·here <hey art. MI6 or !he Gmt6c IUgulalt).
ry~. spits may t\'tMIaIly lraCk \hem dovolL He feels
he is ca<gla bmro"etll I'otoO fires: 1he ~"Il !'a,')' and !he
_ din:oor. """ if he falls bd>Ind dltIdldt or fad. 10
mat.: '"""'lfl JIIOIIt). Iht ""old mm~ .. ~brs """Y ......"
bim. Aftad). SOlIlt 01 IllS tia........ ., " • bIs
~,ds • IUhaps one is beula: ,,_ltd
~ M... as his .. 'M,. Or JICibopI he. XiI: fal&. sboukI
suiU rlJSl. pqe Iho5t: lTIOI'l: ~-al1O M.. d1aIlO tum ­
and =at his 0\II1I Belt TriJd!

hlftD OPERftTiOnS
On Htslltna Station in !he Main Bel~ Pan Miru on

Tiun. IIId ro alt:sstr Ultnl Olhtr 1arF ~hiJI Bell SlIlIOI'IS.

\he TriJds., ;,,"""'ttI in IJILIilional <rime lICli''itit$. Tlq
conooI sofrvo__~ bn:lIhek... shirts.. IIId oimiIar
..... .....~. aho sdI -po......_ $Cl"~~ 10 1he
Itpima' COl • ma<ktd • lIoJlI "'--'t para..
-. III~.~ "Il sIlopI.. 3D pm sbopL.
•'at>; sui!~ IIId~ ply a flU ........ (1)'J"C'IUy S'!i)
0I1J055 inc:omt .... !hI: Tria1s. "Tboi!oo a don·,~.,
S'lb:J«t 10 haJawnmI. -ProIa:cion 5t\"'liots- in !hi:

Deep 8eyoad ., a biI subda- dlaD 011 Eanh. ... scs·
q 1ft 10 a shop (fOr o-c*) l\liPlcal i _

aIirt ---. Tri3t:k optnD,.... Iftfc< """'" S'IbIk lOnDs
0I_'h1 I.' ~. hizh<a" ....... 01 ""'*" "'.''CY
JQdiIy ..1i1ablt from T~ Mafia~ All iItI«'l
agtlOIIl\lIIbliftj«t '" innnsip~'._...'itIt a
__ nanolO>.in. for~. Tbt dose ",!ai •.,. 01 espc.

cUlly $lUbbom indi,'iduaI. mlIy be: kidnappal and Worn LO
a bioroid fllCKlJ)'.lflhcy don', roopmuc. a Iobocomy oper­
Ilion "ill \lint~~ inro bioIhtlls.

~1zpnaI f=hadtn and -=id0UIi0ns 1ft pa'Iicu­
brIy VIIlnmiblt to 1he TNds. Tbttt may bt .........y as a
<k>:!trt "iiOptadull~ __ IIId dttp .IpICt >'tSSCb

...mty oa1Otd ~ TriJd tnIDI: cdb.. and a further <b:al
_~.Tnads tun JOInt~ Tnad .. sIwts
otro- 5lI'IICiIiIl& 0j0Cl.................-.h Lbr .... or
,'tSSt! • tollaltnl If !hi: lMtlal is pD1 the pnawn
....u a "-homt profiL Jrlht dt'*'n dtf..It.!hI: Triad!;
<:11 a dICaI for panW or full 0\IIl'ltlShip in lieu of dri'i>la
Ihtm inLO banI<r\rpIcy. Tho6t "ho refust LO l"Iy "ill
become tun~les.

If a SQlion or SJlIlCCClIft is wen <)1.'tf.~ TfUds will
llIIIIf« its silllJlion.lf it swa 10 make a JUSOI"Yblc prof.
l~ it may bt Jivrn:on inIi.ailooa oIio'-cslmtDI cmlit _ "iD
get i. bEk OIl its fca. II _i111hen "";0_ .... run.:- ....
malty. CJ.OtpI Lb ._ill ply a pttm'IUIF 01 .. iacm>c 10
1heTl'IICk. and ...in..........-Uy be l*d to~~or
for oLbr:r~ Fa" tl..v a P' _ miJIlI*o
be l*d ... a Aft bomc ~ TriJd ,,,,,",,btn. or a place 10
swh UJIlUabwld.

If a~ appeII'l unlikely .... molt a pm(n. • mi&ftl
be shul 00..1I IIId snipped. Alttmati,,,I)". i. may be
allowed 10 continue func1ioning. bul only as a = .... for
OlhtrTriJd 0JlI'RIi0ns. wctI as a bioroid fa<1OfY or 1 mop.
shop "JIK'C)"IId. If so. ",""y or aU of !he ...nOi.ltl "iU be
~ ...'itIt TriJd pnpmor pulP'!1 ,,""11 biOIoids.

PIRnTES
·/ ....·rdodtis..,__ 1+1taI ..............~

.. do. it .._., in ow~! 1'..~ Ii> I>t 1M

m,inu" 1tQI • •• ,.,., • "

• linda. ,.,.. ttlIt ·/Jilhl 1Iim. 1/..... distJbry. 1M)'·11"..".
ish ail ofw. 0, killll.f.·

"1/ ..... Ic/ /km. 8", 1M...... _Iw, "'Il)'. T1It! onl}'..,-
"Jittda.··
"\+it till m- aIL·

A IpEC ... is ..,..... _110 iDtpDy scues. or
.....,.-,ps 10 IotUIt. a spaot __or spKllO"ar~""' spaot
pinIcs tuaU a ........ Oil 0I1his lIM 01 -.. Iiu<c i.'•
,-a}. .-y .... tnd '-....cb in ipIJ:e. IUd 1"''tIIlJIlftG IUd

securil)' companies do lheIl besllO hurl 00..11 Iho5t:
,,110 mp&< in lItriaI """,,,y.





BRUmmftGEm

infomorphs (although roont quilCc as~ as lho 0IIClI

il emplo)".). As ~ resulL Achilles ~l is oftt>l hired by
crime ct'lls or nanosociaIiSl rornpanies INt "'" ...~ in
sofiy,...., piracy. ou~a .. data h,,,"C'1>S 5C:ek".g 10 Ie;l Iho
securil) <:L lhl:ir ne\..ttks. and digital =alIOIIillS sc:eIunal
help tibcnting~ Als. !'>ono of !IUs tndt;n II 10
Eanhsidc: 1"'-crnrnrNs or~

MOM of;lS~ IS done ,'ia~~

~ bill il does ,,"'or a pb~~ off.:.: II f=.
1Ii,'1In. Achilles litd fM'UilS <JUlIn, aIIIIJIIlItr ha>~-

m.. "'=Y cllhem on EMtb-1..un¥ space: ar ~bn..:l'I

l:'<lmUIlantI. H(".oe-e.-. iIs raJ 0lmIi1b 15 EJ·2082·1.
2l)JI(l rx GcmiRa.. ooe of Eant!", ....,.., S''l'tt56fu1
J}'PS~ spriI: infoItnPb(P. f\lo'I22).In~r..w
IiCCUn' bldup~ X GtrnmlI Imds 115 ""'...
~ (and .o.es of ~If)10 lbr Wi'4"W., 's COlD­

puler~ Isidin; opo........
Ac:lliIb Hocl~'S 40~ 011 ~UI

and __ :!OO pM-WDt fn:dlola:r tg,......... m...""",
ill lhl: sobr S)'SIaIl. Tho ........." ~ I profit cl
S13.2 miDioa last )af. hs lIlIjor ~'1ic:II~ ~ w
Del'6m 01 rnaiafnme:. ill iIs oII'".xs.

·B~ Jlfl.JMrs" A....
dtoInJ? Oil fJk-. 81 ,..
.......·, ....~fIr__,...

dWoI; ov ....-n IISr S<*or
Ert-n' Mo<- <!1"~~.UN. .Jd~. ,,,,,:1,_
1M pow bftf«,..,,_-ii's"
-PJ. filii. If "-1.
~ ·r~ iI's." ..l:W!Il

"""'ins. BId ID dw """"' -"
~ "P dw i1p(W:*,,,,,- ..... a', ctlIr .... __ nos·
-... _AI """ ",lItnumlit'J I'fI'(1d.
il'sjiM )0"......wnn/1Ibtw
........uu fir <TUIIitOI2lJ fir -.o'IiJu "n.
m., 1_ or ~.r Mo<- ....... dwT~
&nil's -" Man'/ahrls fIo,,) ,_tiN

.... If._ fIo,,', IiJrr dtmr. """...

...........""'... rwf- thai' 'hal.~IU'~

rTJlJOlnll IS~ 10 lorfor. isn) It'
·to"·.....~ abottt rlUlJ..... ~

Ud. ifa btl ......,...., """nJoad rhrpbu

1
fora ripprr~ ..too """ J 1Di-d~'

I =i~a:=::;:::.:~:e~~
, it.~ ..too.. /mlht ~,h 10 ji",... <Nt ItDto· tc> m>rll

.... tltl'Ol<g/r hnde1f"ontpji W/s. ..-m-liris ".,...",. or iii.
.."'('IVI:W' b/.ot:hng is trW"... """'Ih 1Q.bo<>oo' """,'"
...., QU, .·arr. JIUlIilinJ:. atilw r>'OIldiotlllr DNiort."

- S)h-ir Rubr::JJhl. CEO at8"""""W"'
("""-tbf"wr TEN Urltf\v..,!

THE TRoJftn
mftflft

....lkl.....~.

-II Mftlf'iQMJ Rrd DoutcWll/r CTWW sy'ldW:au.
~ ..1lIu" Wir iQ"/O"frtJJ'pIoNlOtdJ III <Itt _,
m>dtn c{ Uw sokrr J)3/ftI. No~·iJ so~"
Oti. _.n Ie> JO<l1Jd. dtal il """"'" bf disro<~,",P MlI#
..'iJJriIr dtrirw..~lIiIu·

- (X",.,,; .b:tunr.; lmtfiRt tItt ,.... 0fI IN
T...p Mufia. ... Xu""""' tI'bo<k!6.

To many cilL1.alll 0I1k iOAr S)'>ICm, !tie _ Trojan
Malia is s)~_.idl ...dlbllL crimiaoIiI)._.
ML and dqn\'ilv.1t is lNe 1hIl.lhe: TrojIn !obf....... Iho
5OUn.'C 01 ....~ ISCd br !he~ pollp ~'-e
Grooodlllllho aud< 0II1hc ~bn lopKe cte-... It·s abo I
facl dullht T..". ~bfll rqubrIy aoppIin p100b:b IbII
.. II5ed lOr iBcpIl""'I"*S by Ihc1r c--.... or ",-hidl
_ ilItpl ...em..~

Hoo>......... IhtTfOJIIl!obf.. is ..

I'IOlI CI I S)1ldic:IIe. aid ";:::~~dot:sa., c>.... 1M lhe _ -..
"TfOJIIl Mafia.~ .iIidl ....
~"ft3 ... dlml b) _

ftC"ILLES "m
DftTft SERUICfS

.loW) alfJlOOIIIOOIS .;pcci.:ali,.e in o;on'lltlltt >«IInl).
Adlilles Heel "f'CclaIi= in !be OJII'OSIIC ... """lin, smt·
my sysltrns. COfT'IJl'\Ilio hm: AC'hilb 11«110 dolibcralCl)
It:SI!beI'!<<Urity ')'51ems. bol!be rompany also does IX>­

'l~tiLcd ..uri on any pi«<: 0( IiOfl"";sre lhal i.
.senl 10 il. and sell. lnIined sof\",·ltr-<:rackin,

T1le TIUJ'III M...... IS I
crouP of mod-5i4d Red 0­
.- aIfJICIfIlIOlI'~ •
the flftha.ct1 MIl L.Jan,
.loblnlaln IMmlid __

..;m", the I ....... TAlJIRL

llK:se '0"""_ ha.'e
drnllW;'"mIlK ...... ltt·

~PaNl""'~
dx)~ to rtlOOp'II"" .-.;.

--~Th: mojor Tm;. .lobfll
corponIioe> an: dew:ribcd
belovo, Th: \'aIIIIIa SuoOOn
"l''''...... on um.w. (p. SO)
is -...Iin-a abo oom.id=d
ITnJjan Mar... '001i,....1).



~ .........r·~ MOd in lrado is dle lIisIribuDoro
«-.;ra<: _ biola.; POP"'''' Some .., onpoal
copc:iaII)- ia Iniallu& dosip. but _ .., diJ!bd)

aIIoml -;cnenc-~ .-CniOIOl of p<lpkW)' .....p h's

"illirc 10 sdl 10 ~-one. flO ,,_ MUd. C\Is- .)
lllmon ..ldIIhrirO'fl"'~"""""g:m. (.
"",,1iaIOR can~ Brui,., t I dftcdy. ClIhen
F""f3II~' IOUIC mcf)-pcd~ 1hrouJb ..)
of lilt ooJS ods of ~pp«I SUUOI'>S Ot
ommanned sat.lln., tIw ..,11 ~by om.'lC'CS. Brum­
IIlaECm ;s primanly a <:Onlern l"O'ider and infonna­
lion.<Ji$lribul;c,n portal. and llw: bulk of its incomt"
""""" from fairly low subscriber fees lind doIonload

"""-
M05I of Bl\JI'I'IITlIIml" bluep'inu '"' fau'ly okL

-uy a~ or 10 our of d>Ie. and for !'t'bl,,-dy
~ __ v.., can dr:M'IIIaod Ibr op<a b a boftk
nn. .... >1nuaI1IIIOriKe. buI_cd1 "Fa.......,
or.,.... m: 'tautS. GcaenBy. If ill CXIIiG Il'IOR:

lila SS.coo _. Ibr pims ..,p~ lIOl
...~Itwuch8rw .. a

A~ sp«U/I) is \he: chuibuuon of
~for_llnlnbup(p.TSI64~ tJnlU.c:_
fIl its bIucprinb.. Wse .., 1t\U3lI). ""'", often told 10

!hi: company by~ Brainbul dcsipI is n:laIcd
10 gholw,ri1inS- and <orne of!he bcsI brainbu: designs
came from 1>ollll)i~ at ~0l.De5i1. "ho~l;cd them
QUI in thrir spare time: for the fun of;~ "il!loul<"-er
usm, tbem. Tho~ situatioo in E..ormcsi> is
"'OlT);,",*B~. b1l bon_ 100 mud\: SOnl(:

<11 cbo A10II Group ha-... auj"oed 1O ..'\ld on Inin­
bup.. in~ for dr:MlIk.Js fit 0Ih0r IIKfuI blue­
pnlllS.~·sotrns _001 Ff'I:d\a>=

EROTOGEmCS
A CWljOWl)' bwd on Uq "10'11_ Ei'*'l<uics
~ ;p;l uams Illfomorpll sex ,,'cnm.. many fit dx:m
Iftlt1Ided 10 irNbl t)btrdoIls >rid ~lls. ~1oIt of irs
prodoocu~ L4.ls.. buI it Iz also aal<d SAh.~
its boaSIS tIw II can~ an anifJcial pmonaIily !hal
can Oller to any fan\>lly. This is tht lIIl»l profi\3b1c pan of
thr company. and it does business all acros; the~ .ys­
tem. II also sclls Erotic An and Sex Appeal still setS.

fEnGYRnG GROUP
~'3nI Group .. aauaII:o Ibr Red DuDoanitt pullIic

uci~ COi'''*'),. It buik2J aid opa :: ok! fll'Sl......1IiotI
~ ......._ ~ re><:lOrS 011 Uq ~Iouft.

.... FIrdD.'-' aid a aIUp6e of <JIbor Ral DuIIaI>.
...._ II also ~-s ..,..~ unnium hom

:l\lfttlOd nIIIIf:f5 .. d>: ~bm IldI. aid NftS~

brftdcr~ k> mW: pIuIonIlIm l\rl This in 1Unl

IS sold 10 Deep 8e)tII'Id~ ..'110 need 10 n:fueI
old flSSioorl rucIOn or drh'e5.

TIlt 0............. liU~~ 1xaIrot
dory ,*.':Il'al"ft H.e-3 - .. a~ ral:'

lOr, a IiIbium sbeII -.....l d>: ral:IOr all\' allooo-s • 10

brftd lIS OOlllll"\lJUl!ll. freeul& IhelIlhom citro rA fa C 011

lht."lr'JOU$ Ho-3 ......... " ... ~•• i< 5 TIltfKlIbII dIit;

tori ofra<:lOr pmduccs lIIO,ft , ......~·I boIhcr
IhaD mudl: 1br)'1BIUlI1hem in WCJOIds.. ..hoch 1I,'a
pIenr) of 5hIIeldina:- and 1Il)....-a)'. TeMI~ ~ bml lOr
~ ra(\i2lJ(Ift rnl>Wn,

Wh:u gcu FmJ)'*'I Group inID IJOUbIe i5 d>:
<Mer IOSoeS 10 "hich il putS '15 brftdcr rccacun. Tritium
Itu ."lIrious illdt$ial appIkalions. bill iI's also a u'ld'ul
maICriaI for manufaetunrIJ H-bombs, ..·hiJe p1U1Ol'1ium
is U!Cd in fliSion and tis.sion-fusion "UIpOllS. The
fftt&)-q Group his bcal ..illinj: 10 ~U • 10 JII~
..'l!O c:aJl pay lOr Il. ~Iosl of lIS~..., &l&CnJid
,. do 1M, or,,~ miDI:n ..'l!O fond small

-*- <k>"icc:5 IIlriII ..... 0'11;'""" pn:JJeaS •••
1M liCJl'Ile am>to

OmOIlRGE LRBORRTORIES
ThIs Wi''''''' .... foun<:led in 20)9 ~ ar........

VckkKcrp!issue cOP""', Dr. !\.l:on~. spe­
cWizing in biorncldl> for !he mi~lary and sc.:unl)' mar·
k... Duri"i !he Aftlies War. her Quito-basc:d bib
rompIc. equipped CIA and f'l:n...ian SO'·tmmcnl
blad: ops "'am; with ....masts and <:om/W implanlS.
Aflrr !he 1MOs. !he Iucnli,.., go',cmmcnl oonll1ClS
lft:d up. and !he oompIII)' found a Icss l'CSpC'CIlIbIt
c~1c - oWaw rcpmcs.~ o:rimo 5)'DlIi­

aIC:5.& ..aIIIt) <bwa TlldIy. iIs IaJeM c.....tICi

is tile' Malian Tna 1M Omcbec dc3ips..., abo
JlOllUbr .... d>: fbhpols of Pun )I.~

()Irmbce Uhf .... oripaD) bI:;cd ill £.clIMb.
1M prossun: from 1"'0""'" ior>"C!llipIon fon:cd • 10

IllIpaO uff,.utd. lint 10 a lICIda-caI habual ..~ S.
and ..... III 2081.10Uq ~klurGin. l1w: bit~ ""a'l

a humc:d one. & ~ tuff> ino:IudmJ alIJIC'E) had
M:on 0n!0bp:. lIf'k*Icd !hemseh-cs Ii &tau and
beamed 10 !he Tro;ans.

The company i5 now primarily a desii" 1Kluse: Qmot.
"ll" is hired by a diem 10 design panicuw b;omods or
b;oro;ds. buI iI's up co Ihe C\l1l0lTle< co aetI1ally manufar·
l\II'C it. J-Iow..........~ l..ob! his sometimes Itircd OUI

una of ~bra or Olber IU1f "",mba.. so Ih:alll'\lSlCld cus­
lIlmer5 an m%I'''' IWIQnCe if II1I$S producbocI is

pi"""""
The I..ial& )I............ WxJI..y~.. 120 FfIClic

• >.. ....... up""'>" IIId bb assisunIs.. a dwll of
IhelIl~ itIf_pl.... The bb5 .. p........-..:l ~
c...........no:dificd~ bioi... and odIa" til.......

~·Iabo a occun: c:dl bkrl:: Dr. Orrlobac: and ha" Ial­
emed ~'ecs ""' al"")$~ ... 11)'.... 0\1. ""'"

\IIlCbnJqurs. and ...,U buy QOO,lIt-condmmcd humIm or
old bioroick for IISC lIS nperimaIlII sut;eas.



STRR"RUEn
1k ........" 1bII P'" die T..:;. 1-bID 1::1~

... ~,"(:tl is. dIUI .....'m (Po TSI48) bIlKd ... fK,e..

ba,C8 ,... ...,..., 911 AI ""0)' II.... us

..... KcwUy'" oonI'~.1k ".'''1 ) o/f(f$

...-ide,~d ilCl"loos ... from rm>l,lIe ."......

10 data CflC'I)'POOn .. di&illl cash aid~ 1bIrlts 10 "­
prior rqIIlwion in l~ earlier inl;:omabon IS Sk)"lIU_ (!i«
'm,ho>_ p. 30). the~ has. Iarxe: d;"'~1e on
EMth and in L5 as well as in lilt Dcql Beyond.

Slarh:wCfl"s I'C1l1(lle kution in the lndilli Trojans
helps keep il secure from inlelferena: (1II1e~ untillUtfll·
Iy) bul :also ~miIs its profi15 -lb: 10 Iight-Iq. it doc:i 001

P'O"ido rcaI.timtr~ and.dalo smices,fot~
The CEO of Sarhnftl is irs f<:JllRiXf. Zell& Zi lin&­

t... ,',~ by. PUIIIJI ol u.J-10 irlf............ pro.
jlaaa4for~.Ph)'Si<:II ocaariIy il.....-­
IOal ~ Tm;. HA't. Thm hroT bcaoX-'mIl-'''''''1O
tftak no St.ha>_ .::- .faI. Capgn:d -''''5
IIir.'e hem &:peed of III P""'fi;d n =ai•., falI.xoL

TROJ"n HORSE
TIOJaI Hone is !he IIIljor Red D_ ta-

_ ~_ " .,....nl x:h<dulcs dll: "CIDI:UI of
po::lpk .... c.plC:I~ dll: Deep Ikyond. M..mofTro­
,. Hone'! "..""~ 1II"o'Ilh-es IITWIplI~

bcno"Clallhe .......~ D\loc:ali.. ooo.._..es ald
ocher NeI"Oid -.d ild:jk,,,delll 1..5 ...... I
~ "ishing 10 book passage from • llTIa1I
~ .... '."n _Ihte suotion \hal isn't.."..ed by

Sobr~T~ Lina.. or-.d>c:r
blJ ........" .."'iII....wI) CIIII TrojaII Hmc. h

0Ilft III 000.. lIiIm'IUt 10 deIcrmult if ary suiaIlk
'''S1d.~ 1bII ".". ilI1hl:.,..~ If to..
Tn>;.- Hone .'iII ....... pdap and 1:hP::l'.
gcncnlly ... 1O'ii at dll: f«. (A ,l:SSCI 1bII
diem !hem ..;U be w.... otrTIOjan He....... n 01
rd... '*""'"'- -' poiSibl) I\r.., '" <XJnInICI
mforar lCI on !hem 10~~) The
OOIllpMy also pro>ldes • desm: 0(;IISUI3I>OI: IS
pan of the deal. If pas$CrlgerJ orcargo injur't' • ,~
sel or ilS ""',.,.... ,-ice "ers.Il, !he cornpan, "'ill p.o.)

for KlIll!oc Losic (p. 94) 10 in,esul:lle and exact-Trupn Hone abo -...s a ......."l)f\r; 0(

...tli<iiIl lXliII:a:l> ...... (......... <ll'ficcf'$ and
~ f-,. 01 dlem ..lJI1l:inI ror odlI::r UAUCW....)
..tlo Il"O)' be "'Ilin& 10 ...... Maadtd and
~~"'rmN'''~
ror proper" .............diic 10 .....~
ilia _ ... '" .', ror O''tf IWf 01 dlc CCJI'Ill»"
ay"o n" ClrIIin:o", PubIio; .§oruriIy IkartaI nr_

dIa TIOJIIIHorse ..~
lil* lOr 4O'i> 01 all il'll1ef"
plancwy 5Il"OJ&&lina:. Some
Manian Triads crime <xlI,;
use Trojan Horse"s ~","l)f\r;

(and pay e><tta), I3Ibcr than
rdylll' OQ lhc:,r OVIll
~

""~~_""I"'oy <l:a IlOI
..., irs 0"""~but pori f&:iIillQ.._

101" and <:OWl ...-.ex.
.....~.... "'~ alld
.....ppin, ,i~ 0-

Uana !ok- ..;" C~
Top)' SuOoa. mdul'"a\.
arid (I!woolgh frora COIllpe­

nld) "" Mars, LS, and
TItan. It abo males, sells.,
and leases w:curt caIiO con"
lainers equipped ,,·olh
counlCr"su"'~;lIance IYS­
~~lyl~~hd­

lim <XIII4"M albOl>. and odu"
1%""IC)..ensunna moaIlRL ~,Ihe..e~ ",idla
,~ 01~ ..hile Tro;an Horse is a~
~ bbd ..,." 0 •• ,............
Iiax:t__ • ,ioeme..!xft..

Tn:;. Horse'•• A', om IS • fr\'dla'"a'I Q\ 911
A, ... cbo ca....., is lUll ~ .. T~'Ior-"'­

(_!y" Tht UWLlj*l, aI:!o buik. _-. IDd li... , dle
Fn:cba,= lopLtjXlil itself. and dcn'"U income from dod-

illj rees and ..,nw of pori spaa 00 "annus
sl'lIpyan:l~





CHnRnCTER TYPES
The Deep Ik)'OlId is I f!onlIa' 1OC'ttY- If, boInr 10

all elecvK Il\l~ of Io.un>rtlry's baI--.l WllIll anr,\ bnP:·
e:st. along "ilh !be oddlaIl• ...-110 a'lU!dn", Ii. ")""~
el~. All !he cllarac1er l)l!'"S dcscrib«l in TrallS/u"'ltlll
Spa« can be found in Ibe Dttp Ik)vnd. altboup
Pbl~ :and Slinky~ ",-ill be !WeIr~
Olho:r~ l)lICS include::

IIBOLITIOnlST
Someone d<-o-...:110~ bioroMls or s>picrlt A!s

fmm ............ alba' IIIroufh JlUb6ciziaI1boir pIipl. ...
II'rouPl dim:I~ \\bile ""'4i" JIS h:a-~ _,....oed•""1"0'''' <~ ..._ .. "'"") pb;a ... E>nh. _ of
IhI: '"'"01>1: aIlmcl. _ ill !he Dcq> 1k)"OCld. Some.tlo).

IiuollISls ..."011; ",llun 10-- IF'''>es(~
Ihr (irnffic: RtpIbiory Agmry) ...Ie <Jlhen are mm..
ben of pri'_ poops like Die 8iodroidm Bemi""iS'
from (BBl'. p. 1'51(6) Of !he Society of lsido:n (p. 102)
, •. and somt art' K'Cftlly part of boIlI. Arn::JIIg !he most
...........rn! aOOIitiomsts..., non/oumaII<I"i>o ha'-e C'Kapcd
from DIsi,,, condiOon:s anr,\ "","' 5«k lei IibcnIe lhell"

cu,"* ioIs.
USt doe Anl"1$l (p. TllOl or Iht Gunjin~

l)lJe (p. TS Ill), ..1ItI1he ......., ol Falllicism or s...w
olOuly. TIlctt _IIl'~'io.!!Upoups" rrgpy lUlJOIlS ..

IbI: Deep Be)-.;nf 1hIl. belp cYIJIC"l bo<Iids Ill" r_ .......
t:a.\oelo) ...... Ab.. U,lti .....~or_ CIIlm
10 fbPIalit)' or Colu:u rl\lIY be ~""opialc for mcm­
bon ....ho know llboullbe~~wtri::.

IIPPREffilCE
A~~~-8-12)an~

lit II:SQ'....,....-I raIiI),~ VD.., '-uc
... '''.'1) 10 perform lblltdlabor. Iea'nJq 00Il!>:
job.~ "ill """f lov. Ie,..,!!; in any lJ;.il1,
bo.n poi5<'SS dfenh"e Al allie$: man)' are WJI\8 a rod·
tail of nootrIlpic dnJgs lO help lhc:rn learn ... study. Typi<al
a<h~ me Ally (Ilous,ng I >imW implanl) and Patron
(Ihrir ¢mpo)"ft);....w di3ad'~JlCS ore DuQ and YOUlh.

BIOEnGInEER OR GEnGInEER
A KiUllist or & t',.",nq in a fidei sudI ..F'lP-" or~ hiaIodL MOK biocoCi" ill

Iho IlcqI 8e)"OIld _uri< ..... 1XIIj>Ji.. re' d ......

.... oome 1ft~~ br small coownumuc:s 01 I;rimji.
naI __Su~ llIh'OWF indudo PaIron, Secu­
rity o"aruce. Ver!oaIile, ond Wealth, 01111.... bKudls
mlIy I\:aVc: AllnThl.1C ldemily or be Zeroed, Uscful skill.
are Bioebemisuy. CompuLer 0pen.1inn. El«lIooie.
Openboa (Medical\. Eniinemng (B~).Genet­
ia(Geneue~).,Ps)~.~X.......
biokJsy, .,.;I possibly Olher~'" $kin,.

COnTRftCT EnfORCER
All ""'1'10)« 01 • Dl.n::aliIe~ ".".').

CoacrlIa aPOItttS(-0) ~'"'".. -aP<lKIeI"O"") lin:

poIn-for.Jm: a eoniliNDon ol5Cellrit) pW. ('(I/\(c.

lion IFnt. pr;'"lIIe in'"ell'pulf. and boum) hun~, The
diffmnee bet:....W1 ron\f1Ie1 enforcers ond police offlCm
;~ tIw enfoo:ers ...art. for indi,'idu.ab ond oompanies ,,110

I\:a,,,, <XIn1ne1ed their !Cn'ice, "hile police enforce 1:1"
...iwn a 50·.eml" Ia'nlOl)' as ditmt:d b) local or higber
&O'(n""cnl. Conuaet:aP~'" oftm!he oaIy Ill... 011
Do • .,.;1 indepuoitM. JUtliom. They iI'Ieto;X bodI
IImfIIIlJI. TSl1I) aDd u..'eJllpo$ (p. TSl12)., CoaInn
eafon:"m llII""" ha"e lepl Eab............u Pl;ioo...... "''ell''
DurI.:aftdep_ .... Rc-p_ is ''1:1)~

HIRED JUDGE ("DEEmSTER")
The op:1llIOI' ol a Duneanile f=·marL:et COUll, usual·

ly baled on Ceres or F=l\:an:n, Anyone can l:>eoome a
judge, The most imponam Wlli a judge-for·hire an ha,,,,
is a good Rq:o.awiorL M;lIIy judges 1ft ~.lft1n:dpublic
fiJU'Q- UnliU judges in lnIdilional eoun 5)WtI\S" Dun­
anile JIIdIel ohm liD lhnr 00I11 in,'eJUPUnI (or hire
...,~)., fJIbco" d*l rd)"Ull JCrietl) on !he pn: .......
Ii<.- 01 bOIb sides. Some 0ImeaniIe~ spealIlitt ill
i*ue_I)'P"S 01 Q:!el." JOdl :15 eriI!les or ......&:1 ....
pmes.a--R<-pc_ aDd sum..., .. be nponed
Useful wllJ ineIude~ Opa:olioa. tIeIocl lies.

Dlplomac), EcOllOll1C$, La.'. Memeues. .,.;I s.a,'I)ir.
FlIIre.



mftm Bm PElISOnftLS
s." .... .. D~ - E1..ESCA~ _ IhiDa on Aktheaa

IooIaIlIIO form I klw-p'lllilo poop of htun_ II1d """.. ""-'"
....,,-..s far pi d rod" .io.. lOT Trojaa. Scd1IlI SIll-SOt/-
jitVrtI and -.",Y1I MUtd<rI ., ",110 "- (or all bin)
tlw ....... r. Lbo !j+"nitd..IOClIl. a.iI).chax=...
.. ,_).and".'1'•• rstills.l_u-d ~.C)1ocIsbdI
.._ ioIC- _ fu5ioIl 'ea....s. NaI _. 1 • IIbrisu.. u b
" ..... Jft5COar- ' .. raciaI ........DLi>ls. ....... iD'. or
0Ihcr na "r "Iie:< .. !. We hr...,~ Rod spcaor­
~C.-at'l~m-ro~Oy.

I.- ..II~SJIQw - Elf KiaaI bioroocl.,. 3. Gollb qoes..
bIaI:t .... (.-4cIl&th). ....~ a jlIdIe~~
spi1.cd roI1:Ir. t.d00ll (_ .riy:<J imaF). _"as 110 "1otgff).- w....
lI"BWIll •~ SlaDon. PaIbs. ~.IlOO+ rno..-d for pic n:Qlnl.

Pktic~ NonnaIl ' .... usv r""",,1;a (05.... 2Q:lo47).
T~.._ ..;!tJ R'tNIIIl! -""'00)'011- blow lNl:)'OW body is

a lmIpIe of \he no')' Spirit. .'ho is iD you. ..hom )'OIl hi'" nx:civod
from God?" _ I CoriMhi2ns6:19.

HOmESTEftOER
It. pioonffiins wrroid roIoo;M. In a §III3I1

roIon). aJllC~ of all~i~ mort useful than
a <peciallSl. Suil3blc ad'"alltigeS an:~
(for .. roIoIly \eadrrl. Comn1Ol'J ~. and
Wcaldl (if the: o;oIon) 1lasn', b=I ~ilhed
)'~~ Common disad\....., ;R DeperIlknls..
Xmc of Duly (family and friends).(h~.
drDcc. IIld~ Hclpflll ~11> "'"
AnIlNI H~inS. "ll'CJ'lO"'y. EkcuoIl.n
~ Enpnta (Mini..,). fla: Fall
~kct..",. MaallurD; PiIOOa;.~
and \'ace Swl.

ISUlflTE
1he-...lh9.........~UJiI.'...

DeS .'ho • __ 10~ main!lRa'n Fifth
'01..,,, cuIIure. \\'hlIt ....... i5ol.eJ !nor •
• 'iIcIm'lesJ _ .. E.anIl (_ p- f\\'36). III

........ ~. <If .. Ma1o. od>c:rs ..... 10 Jl'I f.·
Ill« ...-ay. The :'I1Wi Bth. is in=Isul&l,
beromIn& afa.~ dNinxinn for lIlOlC -"•
... 10 Cl'e* • icleaI COI\U"l"O,lIIII; no manor
Jlcro,' UlQUaI Ihw defmioon of ""ida!" I$.

~~ and d.ilb." l)l'icaI of,.,,) as.Ier.

aid oolorU§l or 00rne>le:ad0:r.disad'~ can
include C'hau,·ini§liC". Di~p1ines of Failh.
Fan;lli<;i..... and 11\lOknlnce. Some isol;uI:S'"
suni,'IJ;SlS. "'ilh ,-..nous paramiliW)' skills

ROUGHnECK
An tilerOId mlner or p §l:OOOn CttW

"U"~"'''''''I. ~bk for~ ptlSllttl.
iIIi- Il\ll'll.... and rdil'ltf) <qUIJIIl'It'lI ­
INClluks. ibls IS o/\IetI a 'tlaIbo5i~ 1"'>1';'­

"'"lib w ....,tIn«\ loPC"'" mol< mhi:s limt
$UJlCI"'"isu!a~~ Rousl-d> Ikltd iIO
be able iIO""""W. c.1hctrjab> ('\"t:II "'boa
..... ICJCS "'lUIlI b ..., pcriods.. 50
AlIaIi,~ or SiacJe-MirIdcd .., ...dul. Skilk
include Artlflcial Illldhemee- Compil....
Opcnooa. EJc;;u...., C/JIc, ..............
(~liainI~ and !okdlMli<:.



BIOROIDS,
PnRnHumnns, nnD
UPLIfTED ftmmnLs

1bI: l>'" 8dl ., t TIUjIDo~ callen b'
..ala.. dei<p ..t biIOmid " ,.... ill ill:&- boIII lop!
and iIOOl.l>bay desop r. IDClR' C1DmIr _1Iae _
11II)' jkiiiiQ4 ..Enl~bnl II=. n ....... ioo;lude;

Algonaul 136 points
~Modi,/iets: Sf·2 (-IS): HT +3 [JOl.
A~. Acttleralioll T.......... 1101:

8caJIIfullH_1 (l5): 8te:adl-~ 4 181:
Boorood Ikdy 101: OoubIe-Joiarc:d IS): un &c.m­
Innce ISJ: Hard 10 Kin 2 [101: Immuniry 10~
1101: Less SJccp 3 [91: R<W\'Q)' 1101: Repoo.th
(wnail <:~lftm;u<:s onl)". -50"1» [20): Sutitiud
MeuboIi!;m 151: Scnsie Ta....u 2 /41: T<lf4lt'al=
Tolcnnce 2 [21: Very Fii liS): \!coy Rapid HealinS
liS).

DisiJdw"'IQg~s: lcclwmlusncss (if af~ or htlpless.
•~) [-4): Low P:tin ThresOOki HOI: Weak Will-l
1-8).

OGtt, 2095. eM/: $186,<XXl.

Clmota&e !..am produor:d this design as ., a1lemal;'-e
10 Ibr Sul:Jmua 5oel'lC$ oil*- bioroMls (p.1TW81). An
" ......... QII fed Jl'W' - nIOI\';nIeRSC!y 1Nn "tf1Ii8't
humal_ bullI's ''aY hard 10 bIdIy injoR aJIowin&
1IlCIft ...._ forrrl5of"'pb~.-

1bI: A.,...·5 skdeIon .. t.cd on combIt bocwc.i
<bIps.. to. c. spend ... poriolk" .C\01Iaiol .idlouI
pull............ A modifio;l ..iadpipe -.d wlwa:«l
....~ allow iIlD i'." suquIaicM or ..........
"'- ill ...... lOr IIlUdI pcriolk dml a '"'-. ..lib
ratDlxd mt a/ dcIdI or d.." t Cd?' lIIOdIfia.
tOls iIlspred by q' b ...... dle A.... 10
Ie 10M UUtUWki - i: CIII~~ 105. or
~ iB IIIIlpC -:I pow lbmI bact. ill • In- ..ub or
mental. ..tliIO~ quid!) Ir:at'\US from dmnaI JCa'",

Some AlpIua _ biaoidJ;~ _ booIhdIs. .....

enp:dA....• is ••ioIbledwa:k:i - i1lRl).......". rr.­
p5}" he. ,,;';01 P1ob1olb Mo:lmIina: from abuse. bul.1I lIllil­
rue. abo IDIb: iI • d:q;u0IIli enemy.

Elf Kinen -5 points
Atb'ibo<tf'M~: ST·2 [-lSI: OX +1 110]: IQ-I

[,10]: lIT +2 1201.
A,,",,~ Bioroid Body 101: 1..ongc'.iIy [5]; Rodi.cion

Tolm.nce 5 [10]; Saniliad M<l3tloI.ism [$];

versa;~ [5]: V(f)· HandsomtIVery 8cauliful (0If·
lhe-Shelf Looks. -5O'J:) [13],

DisIIJ..../lIgts, I...c<:herousne$$ [,IS]; M~1e [·251:
Rcd'red Hit Pllinu·2 HOI.

SUJls.. Pm. Fall II. OX 121.
F«IDUfS: Can JUI': JI',Iimed an and adiU e)'ts..

~: 2091. Cost:~.

Aa<Jlba" ()!I' • .,..~ scj,110 Iht M.uan Tnads.
.m pk:asoft bUuid is idL..w for~ .'100 ._ I
.tctD::a: bo:Q.• ..-mer l'>IIIlc:r Ibm I "~WI' Ja kxlb Iikt
• atrmId) 1I.ttII:tI''e. prrf«It)' fonntd --._~ for
ptal CII.1ikc C)"CS (eaoiI) .............lcd by~ ifdesuuI)
.., a. pouIIed an. II-. ..tIiIo II f;III IIIIfi:n,aIIld .....
.... II is .. MI ..... Iy joe Ii ... oflp.cell _ iI CIII .....,
IDImIII JOUOdo.. -.;I C'\"C:ll has I dwII.y IUT, tM iI f;III.\

form...:lRk. 1t ..'IS '-d (III T........ c•• and IS AdI
Os adaped for IUiaupl'il). malut& II popular on bcdoI,~

hIbiIII.s aod spa<:«,..r~

Europan 18PQims
A~, Bioroid Body [OJ; Enhanced Me". (S,,-im­

min&) 112 [5]; ExIJll Mdipc 3 [9J; Fu. Srn>c IIOJ: Fil
[51: GiUs (canllOl brathc air) 10J: I..onJcvity [5J; Nic­
wins Membrane 1 [101; Nighl VISion 1101;Sanitized
Metabolism [5J; Temperature Toleranc:c 4 (-5 to 55
dcS'ftS)]4].

Dist>dwJ1lIagfl: Aquatic [.40]: Rcdlll;Cd Move (Running)
I [_51.

f"tt1llutl: BioI~nt $ktn; .~otlC fe;lllUl'l'5, nippcn
inl.lead or feel.

Oau: 2O\lO. CMI: S69.000.

These IR: hUlllalOid bcinp adapa.l for Iht 5lropa
..... ir......1(1II by A,...~ .,....uc e• ..." ...
~ loot IW: I IrJ.tnd 01 mallitl. aod OlfulI. ..lIb
Ie-.: ..1Il.skm; lIlII.~ ......1b....lS.. ..... e)'ts..

IOU&h 5bIl.. ..-dJbCd finFl. .., fms·1ikf: fIiwcts l'>IIIlc:r
d.- feet. nc;, skin is~ nc. 1II(\:ohoIKm
IIlCIucb Iht~ prolnlI {AA') 1ftlC'" ........ 'K
for I 5IIlIfur-ridl ..... ir......1II (oeM EuropI's 'lOIG),.1l'll

Iht) .......- ciJIs.. '-d (III bioi..,itOC cbip~
by"1IIkiIlI C3lfioIL 1lcIl' Jill W<lCIlIIfe IR: b::ad trc.adl
dlew ritIl...l'Idcr lhaa in Iht DCd.

Proto-T~nnin 4 MiniS
~ MDtiifins.: ST ·11-10): lIT ·11-10}.
~ 3D Spobal Sml;c [10): o._~

[5J:~ Dc:laitl .....' m Zm><i [3J; Radill._ T.....
IDCC 3171.

Disilih-r;u: Skinny [-5J.
S!iIls: I'Tcc Fall ... OX... I [4}.
F_, Home va'·iIy 01 0 G, Incn:asc hcislll. by up 10

SM ",~!he """" for !he lowered ST. bul ""cish' is
75<:l> 01 normal.
DtM,: 2050. Cost: SS4.000.



'The5c~ l,pucnUI;''' of lht '-ery flfSl aetempI II a
lhIgn of a human adapced for micmgr."ily ""ilbout bone
.,.j IIQl;It "'~~They art a """" III5Ia"C <bign !han
lht Tennin (p. TS117). lacking lht modified lOtS .,.j full
radi.lition proI«Iion. They also lad lht ~,ity genes..
and unlike latffll'lOdels. 1ft """" prone to lht full r:>nge of
human~ probltms (no TaJx,o Traits). Proto-Tmnin
make uponly 51t> of lht Dw>cani\e population. bul~ lolli­
nifocam. as many of lht flJSl gmeration of Duncan;\e chil­
dim art jAUt1lIly III posilioons of influence.

Fev,.~Tennin .."'" de~bcnccly bcW1I afier 1lle
"""" lI",blllOUS Tenrun CtflOC)-pe (I\.,.,bblt afier 2OS7)

"'. I"'CI''''' trw of c\angm:lu$~" llft"'S or fln'$.
AIcInlp. I<lme pn*>-Tmnia "'-.:R lht Dt'fS{!fUll of~
TeMln pImICS. _ ~ "'id\ !his FDCI'lJIC II:led
rmeoc mpllCa ma 10 _ ~. had fuIl..ned&a:l TelllUlI......
Tmnin /I ("Anu") 64 points
..lIIri6oIIIrM~. ST·I [-lot: IQ .. I [101: HT .. I [10l­
A~ ]0 SpaW Sense 1101: A~', 15j:

~lOo..-II0J:LessS1eqlI []I:~'i-

C) 15J: No DtllUlC' ill Ztto-<i []I: PIi"baoilt
TOQ r7J; Rd..,.. T 5 [101: Jbpid HtaIiac
[5J: Rqlrcllb:tr." CaIlIUI [2l-
~: Red,,'..... Hit Poira -11·51: Sbmy [-5l­
S!iIb: fn:t Fall aI OX"1141.
Ff'IIDU't$.· Home p2'1l)' of0 G.I~ htichI by lOp 10

12"" O>o:r Ibt DOnII for Ibt ..... tml ST. 1M ",'tip IS
751t> ofllCWllW.No~. TalJooTlIllS (GmtcK:
Dtf~MtfIIaI 1l$3bi~Iy).

/)Qu, 2079. C<nl: SII·l.(OO.

The relaborWUp btN-'...... Biocedl Eup/nlt:s ond
A'-aIar K111MC1Wrp bore fruit "'ith this t\"OIutionary

a.tlpacion of lht basic Tennin I)l'" The TtnIIIIl II fncun:s
SC:,"(flII lriod-and·lnIt modiflCllCions licm!td from lht
Zi...oon "ideal par3human~ lhIll" (p. TS 118): it .... also
marktlcd by Biotech Eu~ as lht Anu.. It is popul3r
at'ilOflg Duocall;\e pilI't"lS seeking dtsigntr ,,"spring. JO\l>
of lht Dunc:>nile population art T......in 11.

Klllno 10 poil/ts
Atrribu~ M(>difrns: ST ·2 1-15J.
Adv<llUIIgn: 30 Spatial Sense 1101: Anracu,', [5J: Dis­

ttie--RtSiscanl [51: U11I """" (2 arms) (i'!uisance
Eff«'l: Ttmponry Disad>.... (Ltcltss ",-hilt
..... U11I~'~)l tl3): ~11) 15): No
Dc:ii"":atioo, in Ztto-<i 131: Radiaoon 1bItl.... 5
[10l-
~: ReOnd Hit PI-. _I [-SI: I'm""",

J"b.. ·2 (1bnain&I HOt SkiIm) [.51-
Skills: Free Fall aI OX.. I 141-
F--.: Home gJa\1C) of 0 G.~ ""p b) lOp 10

12"" O>"trlbt DOnII ror Ibt _-...d sr. IM.ap is
7O!l ullDJDlll. Tab.:lo TIlIrI (Gmtuc Dtfms).

0..: 2082. tAft: S7O.OOl

Tbis jOWoIUI_ dtsIpI ... p-c:dICtd b)' llltall.

Kaneda Scaion. ."Orting ill pnIkllO dlt JrOUP lhII pro.
c»:td die T....... n. J,,1-pu!II_ ofl 'iWbct.< F<a Jed

10 dlt smP"I~ b:$ of die T "'"" btm;
moclifled ,..., ICtU:IiiI ........ htnDt dlt nOcboarM -Kumo­
(1'P""5t for spider). The) ftCtIwd II m...cd reo;epcioG.
,,",U~ cbosc: 10 ha,l' KWIll,)~~ bccaust
lht cbangt '..-as ...... aIitn. Hovo..'-o:r. 1ht) ha,l' prO>'tIl

popul3r among GrPSY Mgtl -'~ families.. and
an: also common in lht Kaneda Sw>oa oommullll)' on
c..... Whilt lht) reprtStIlIOllI) 12%oflhto>-.:nI1 Dun-

<:anile popul:uion. 45% or lht Gypsy Angels 2I't

Kumc>.



Rat King 4 points
A~ ModiflnJ.· ST -81·70]; DX ..3130]; 10.1

HOI; 1fT.-6 180].............,.,u. Acuk T_ and SmtU +4 [8]; Aknnc:ss ~
120];CtilIron s.c:.n.m liS]:Di_~ lSI;
Enhanud T..... .5c:ase 14SI; Fu Scn>c J.ba raIl&C.
•2l)i.) 181: Fur 141; ~I~ (Global Con>ciout­
-.. s..-n. Drones. I ftk ran;e. 000 It... ....,.....
C. ~ J j Ia-I~' spetd 0( Ii;t&. ..4(l'jl.)
IS I to Nip \'ISIOII [101; i"o DeL Mioa • Zcn>-(j
131: l"lipl..",l \~KOoa [lSI; bdio SpccdI (1IIfi'a-ed
and l'Idio. +2O"ii) 1301: SImp Tcnh IS~

~ Color Bli......... HOI: Gl'plOUS 1-101;
Iiclnl.lIaul /-101; 1-har 1·25): i"o DcpdIl\:oc.......
HOI: Foor Gnp I·S): ""~ (Dead Brotc) 1·25);
~ Hi!; Pomu -14 [.701: SIal Anm 1·10];
SIall.lfcst- J [401: Sleepy (SO'k) HOI; S<nal
So...... (\'aIuablc PlOpCtty) 1-10]: SI<riI< [·3): Up>
...~ HOI: Uausual Booc/ltm,Slr) [,SI.

Skills: S\IrIwal [Urtan]_lQ+2 [8].

These~ I""b ot C)tl<m<thIl~..enIwI=I upIi~

I2lli linI;ed by impbnts inlO mulli-r.ll gc:sUlt>.. They ~
lhiM<f!/wl ordill3r) IlllS. and Ila\-C modified ffCllll pI"s
wilh """"""'Ie lhumbs. plus \';sible cyboemffic implal1ls
(radio am.nna. infrared Jcns<,) in their hen. NOOU'Ilpic
drugs. inlClli~ aUimcmalion. and ~ncric enlincmn,
M\-c.nhanced lh<ir lif.~ and mad< lhem smaner and
flSttr!/wl ordinary 12lli; all also ha\'c pcrmanen1 nanos~m­

bMIn!.> and nanocomp.llCn 1hal acocl<ralC nm'( fuinll. and
enhance !heir mcntaI proce$SCS.

Typocal)*'u _ ~ 0( 10-20. buI some pIId.:s
W >mailer. II >mailer I""k OOSU 10 f........ poinIs.. T)lIif;;aJ

b; Kin&~ .. C<lmpolcr Opeoam-Io.~
Opera'ioa (Sttvnl) or M.dnlHO. Scrount~.I2.
Slc:abh-14. T..-Il. Some ... also Ila>.. VI ialpI-. or

I>aIIOlIrugs soolcn and modified. The rIIS _ inoa­

pabIe ot 5p<Cdt. buI <aI\ COfmlIIrlicalc >la !<Xt mcs­

UIinIlhrou&h 000 3nd inf=cd
Ra KinpOll Ve:su ",iD 1:1:1\'( EDl as .. Encm). Tba'e

iJ I possibilil) m. fIOm< ot W Rat KIllP ~ lin..
narpcd \'esu. aI:l<wd JI1oI>.coaUollcd or <ltIl<r
~ ...

S~nti~nt Snacks -133 points
~ModifWrs: ST·9 [-801: DX·3 [.20\.
Adra #". Boorood Bod) 101: B......I [41): o...,,__wd

lAfe~ [10): DoubIc-.J<.ard lSI: Hip I"aiD
T1RshoId 1I0j;~ '" 0.- [10): Mnato·
IUm COlllI'OI 10 (Hibt:' ..........Sl)';l.) 125j; No Blood
(Blood dots almo6l; immcdiady: \lllnCnbIC "'IU­
SOIIl. buI. "'" Bleeding rolls) ·.5O'iI"1131: i"o BnuI IS]:
" ~ lSI: No Vitals IS]; R<Wml Sleep /101;
SaruU«d 1-\cQboIism IS]: T.u....,..... Tolerance
(<:oId<r) 3 [3].

~ru: 1""",,\'CRIml Slle HSI: In>mcl:nI<
I-~I; Re<b:cd Hit Pou>ts ·7 l·lS]: Sclf·DcsuucI
I'~]: Sbon Lifespan IS I-I SOl: UiWa.hnlll-30I.

"--"rn: Home gr;l\ily ot 0 G. A\·...,. lIcillhl ;, 6-.
Taboo Tr.U15 (Genetic DefCClS. ~lrnuI Inmbll"y).

/>c.u: 2098. Cos/: S50.*
• Include< l disposable biodegradable Cornplc..i'~ 4
bioshcll cornpU1<1'. bu,. if des.i"""- l biodcg~
(I" OS) bio:Ih<lI cornPUIC1'(111l boe ,n"->lled al noonaI

""""'~~



,
• •

• •
I
• •

•

..... t.omid<.~~;IS~'" '-nya<Ule. t1doosn",
-. camuminrg "'_11 bod) ..- ... iUJlIOI mdf. II an
~ Ii,,, for SO boars. buo: an bibt,._ ifn:frigft'Wd.nl
~ all,,, up 10 3 ~"t:In. 81l1ll& off '0 head~"S lU
,'SlOl_ md otliIiIy II> """ •• oapt ~ nJio.
Id iI~ md '-'" IhnIup 1tO.u.. 112 h., 6.r UIIL

H...= r:iJ s-i:~ loot 1i1:c dolIl.. ,-.- c0l­
ors and fb,"(IfS .., ""aibblr.

A-..I s.-t:~h:a,~ four lop >D1 Jook Iile lil­
lie COO>'S. Ilmes. nco Add UlI'3 Lqs (.l kp) 151: tiori­
lXIftlal [-10[: No F.... I-brupubloD [-301- ()thmI.'~

...,""
Li'inll SHacks an: ~1'IrnI1I) i1lellal ,",~,.c:r

bio>hells IR: illegal.

Tennin III 59 poillts
AIfIiboMM~ ST -I [-tOJ: lQ +2 1201: HT_I

1·IOl.
AJIm :~_ 3D SpoOaI~ [101:; Aunai,c 151:

lmmuniI) 1ODtica;c [I0t,l.-Skcp 1131:1..ollvo....
l) 1.'1): M DciUXiaitcl III z.a.o..<i 13): f'ldoertIik
Toes In: 1i.1iM_ TOO*".'l [101: Rqlroduco'c
COIlU'IJl121: \'tn3lik ISl.
~:Slmayl·.'l).

SWb: f= fall. DX.. ' I").
f"f<lIIUn: Home gn.,it) 01 00. lDcraoe heigbt by lip

10 [4- o'.-er Iho oorm for lhc Iovo=:d ST. """ ..'eight
is 7Yk of 1'IOI1t\al. Taboo Tra<" (Gf:nffic DefectS).
No Appendi<_ Off>Pri"i of T"""in III ,.-ill be born
",'jib Epikpsy unb wrm:tod by cXlensivc carl)­
childhood nanoIbc:r.lpj" (l:O'lS ill.OOO).

o.u,; 2085. Om; .'1109.000.

n.. ........ Tcmin III w the fIl>lA,__ KIusantorJI
desiplSoptinuud for~ly "'sI' imtllill"fKC. par­
~ in =>li\ir:o.~ mac up N of !he Duncan­
~ popIIIoIion.U~I)~ lhe deslpl team ""as a bot
_ ."bilious.. and o-wloolo;ed • bran~ ......
an lila Ilti~ '" lilt f(ll;'OCllI p'......... alT....
MIl UI sWJ.............. a1 pttit"",, lhas an be
'_po! ~ cbiIchIod , W'4If (subI:un>ed .. lhe
.,.' ). buI ",wall halIlI mNIll5 Joor,'C'"_ A,,.. II
-'OlblalO~ "- cmJI' III d>l' T lV. buI.·l.lOO
e-I}' 10 tdI bolo. ,",d1Ihoy',,~ q- , 1

TitQ/f Wrestlu 115 poi/fts
Allribotu Modijinf: ST +15 1lj()1.
~: BIOI'OId Body [0]: E:ur,I Hil Points +15

[751: loolger Anns (+1 lw:~ rea<;1'I, 1'0>"0 ann:s) [20]:
Toughnrss 2 [2jI.

Oislldw'lWgn: [ncon"~nicm Size [-lOt: 1~
life Suppon 2 (eatS I.I\rec: limes as m"",h) [·20[;
Wealo:ness (O,j G or hilher Vo',·ily. ld per 30 min·
UIeS. \"crycommon) [_151.

lJru.: 2l'J8j. C_: Sl7HlOO.

A TII3II Wrntler I)-piaolly.undo 12' Iall.-dlti
bod) has ........ pn:IpOI'tiorIJ - _hdL.1halb 10 tho oqum-­
.... law. mclI"Ili hos borw:s.~ .-d otpDli _ IIDIbk

10 piopuly SI.ISUIift ..T..·• (l'It.t1 -"CiIflI ill ~tIIUlC IiU
E.IIIJp'iIy. Ia f.a. ill a Q.5. or hi&b=r 1""11)' fd11k
Ii&m _ill~- suffer ia.JW)' 16 1lIS~.mil"","

The 1eU.:I.. ~ for II)-piaol T_ WfO:Slkr, f=II r...
lilt boogalesi;s....t. h'. alilMIUlIO Ind!hem lip _-.dl ' ..­
.... <hi' .-d na...loodi., dq:!endiIq; on lilt ondi,-ow
!Vb cia p,cro maodI. O:hcr ,......"." miglM be aided
_1hI: S"""'S- Fa~~... 'T1IuItMr lk/Jm adds f\'P"
lilian gene sequences. ';';1lJ II CIa.." [l5~ Fanp [101.
Scales 13]. and a snwIullg llil Striker [5]. 258 pomIS

(5208.1)))). )



l'Oid F1y~r 50 points
A~MOfIIi/itm: ST -I [-IOJ.....,.,..r :cn.30~Sc:nw:1101:~

(O!J~IC Loots. -SOIl) IS1: 8ioruid 8od) 10):
~~ IS):<hual SD-. [14]: PI"ehm­
sik Toes [7]: Radiation Tolonna: S [10]: Samliud
Metabolism IS]: "JlC'Ilum Adiplalion [271_

~n.r OrlnlQlc:rancc (0.05 0 iro=melll) 1·20l:
Rcduccd Hil Poin15 -2 [-101.

S.tiIb: Fnc Fall. Ox.. l [41_
FftItJln$: l-lo::mo p"-'iry 01°O. Inrn:a§e beigllI by up lei

r c..-.:r Ihe IOOrDI b dx Ioa-cnd ST. but ""Ciala is
IlO'i> 0I1IOnllaI. Taboo Traiu (Omaic Ddea:s..lob
lJIl1QSubilily). Smoodt jec tud iJ<in. .... 1oaI hair
IIuI JI<I$ • a heM ,daM:.

0-.. :!09'2. Cosc Sloo.ooo.

lbt mo5l ~l product 01 KMlllOla'"Ol. Tmno
Tlnjo·s radicallC"Iineas..!he \\:lid flyer has a ,-acwm­
adapri"e skin. speciallllUSCle sphincltfS tIw seal gut.I and
I""Po and nicwinZ mernlnnes for !he eyes. a ""II _ !he
usual Tennin modirlCaCions.. lbt \bid A)'ft" bioroIds ~
aW'""'" lei SlIJ'i'" in SJI'I" "ithout p'.......ti." fP' for an
IIDur or more. KTT hopes poduo;:li.ily and otl5l a'.....
fn:m brine able: lei~suiI~.dooa,.1ime..hIbwI
~ fcalllrQ.. lad suiI: .. - . Z • , ..-iIb Ihe _

~1Rc IUIIft 01 biaoic1s ........00 lei ~'benlldk.

..ill lead lei .........ciaI S1o:aM As ..-iIb ... !CIT pod­
~~ IlIeIDon bas hem pb<:ui llII Ihe \bid
fI).,,-·s 4'P'4ance..

KIT is abo ""mng llII !be lIl(ft ambilious \bid
Danca- projo:ct. l(I prtdIce an a<:lual parahuman capallIc: 01
passing the:Ic modirlCillions OOl(l off>Prinz. That~
Iw bo:en pb&ual with unfores.:en diff1CUlties. arxI ....y IlOl
lrI&lIR for orocher clco:ade.

lOW~ A miliury '-moon 01" \l3id fI)"tf bas
• bc:en okI"dopcd.Add~Rdba [IS) Md Hip
PIIia nn:.ldd IIOl- 7S poinu (SllS.ux>). XiIo au IS
nIIDIlIui lei be -orblc .. a sunil.-~ 1Ila'IM­

boon:lid..lhe ZR-n.

[YBERSHEll
TEmPlnnS

Robois "'~ the Dttp Beyond Ionll before pe<lIlle
did. and then: are -'liU many lIl(ft of thorn 0U1 there than

""-
A~roror~r /74 points
~ MfJlIijins: ST -I 1-101; DX ·2 HSJ; KT·~

"'"....,.,... :CiS: " .... 1v nu..._ flIoa CPS. -m-) 1-11:
Ai,.DbKws 1101: 8ouncuJa; I 112f; DR 3 \9]:
EIlhancui Mo,,, (R"""'"lJ I (101: FlIp '~I:

Mad....., Bod)" (37): RadioSpcr:ch [251: Su-oIctung4
(One Innb, no f1eJ..ibohl)r ·SOIl) [4SI: Telescopic
ViSlOll 2 [12J: Vacuum Support (No~ support.
-2S<:i) 1301.

DisDdrfUlw,n: Bad Gnp 1-101: IrI'X),,..~nll·'1l SL« [-101:
MNalcn Idcntil) [.'J: No ScnseoiSmelvr_ ,"-5]:
One Fme M,""p"l.., [-I S): Social SIll"'" (Valuable
f"oopulJO) I·IOj.

F-.- CompIait}r ).7 small " , ....
0-:2t171_ e-:s.JOOCO+compuIU.

Aa'oIo\",.. .., lr"Iphibwo .ci1iI) ~-bcn.heIIs. Fnt
okIrdopcd b) the kI Ptopulsion lalla.., arxI NASA.
the)" oed pan on the early unmanned eJ.pknOOn oITillln.
JII>d the". """" 1Id,~<k;.ceid:-nls an: .Ilill In usc as a
cheap a11·lmain mollOC fs'-oml by plaoooll>lli.b. pipeli""
,,~ .,OJ ",Icwuri;.b. 1>1001 lids grovo mil up on Ti1<ll1
ba'e "",""",lj·pilolui an am:wo-"tf ill 0IlI: ume or another
- the)" 0'0l\, rene.. arxI ",-en ra:c dxm.

A 1)-p.:aJ aetOfO\"tf is a lrianpIM".frmoe C)bnWII

C"OI'IW"" ~ dIra: Ihid·" hdium-filkd .......
(eadl ....... , fCOl .. oiao., j. all joia<d by a lolt:kaI
fr-arnI: lei a sqk CCIllnl eodn'e ,,1IidI h::>ute> the 1"""''''­
pIaM. dt.ol;vd r.~ lINt, ........ lI'I<II::hDsm.
ekctric "-',-eII1IilL -' pi) \oed. Tht dlra: balkloM DOl
onr,. p'O'Il1de bft. bul also acl as an ",do,.., ... (Iitf'\~

as airbois UI the e'·enl 011 hard landinv. _11oIts..-.d as
"..hcob. A ;.tandard~ is an :urn tIw can anchor the
uni! lO the llfOOIld or pick up objects. The boJloom an:
O\",-·,n~ so th:al: in the e-\"'" of I~r !he remain­
ing !'rO-"O ballo<Jns "ill be suKlcimI 10 I=p 11'0: '-dlde....,,-

In :lm:lboI mode. dle aerofO'\"e" cal fly ill Ml) aIIiIIde
01 up 10 , IIIiks. '-etIlIIIIZ hdium as IkCIIod 10 ..-01 iIs
<batM $inar Ibis _ill e-\--r!)' fbaeo> • t-Ik>on
..to:dl;. _:lm:lboI is r-.ned "1dI a mr>f\iIIoooI;.,......
alloa'S the repbca,& 01 bdoum in II'< baIIoom _lib MJ1lO5­

phm: pi'. msuring the balloon ..ba:1s all rm>aIll

inllal<d 10 run llII !he pound ..tIm all the bellUm is



'"ftlICd. The: amlIO\'a' hali >ufflciml ""~um ror
!:Jm,llal 1-4 "'"Cds of opcnooll. dtpmding (101 tbt
__of ..........-...........100_

.......'a' IIDie.. !be >&Indan1 amlIO\'a' is <:apIt* of
~"""'"T1UII1CmiIl of 1().1$ mph. han 'laaba
CJ!l'a' obwdcs up to 2: hip. lloIIlIl T...·s btcs. 01~
~ 1CmiIl-.ilh C2§C. The: """'.",. P- is oufficieaI for
... ",'Cd; of..rl:lC" up:......

The: amlIO\'a' is Ibo _ of a small cor. tu "'"el$hs
OQ/y $l) lbs. (71hs. Oft T....~

Microgra.·Uy RATS BOO poinls
A/lrilIoruo"'~: OX.I [101: trr .2120\.
A4>& t "on: AbsokMt 0u«1ioII1$1:~ 1101:

81..... 1$); Ow ~ (1IImn:d. • .'iO'iI) 1~2);

~ Ilj): E>.aa (2. "'lib 2-ba n::adI) 1401;
DR.-:l (Elrta ~ ~) [ISO); E>.aa F\ul.
bilit) [10): fuu:a Hil PoutL. .. I lSI; Flip; (SpEc
aocclcntiorl Q.j G...2O'it. Rcqu....'s P'I''').lU
G••2:1<;0: Rcducul dunDon. $ millUl -S<;O) [361;
full Coon1inaIion I [$01; Indcp"nd",illy Focus­
able E~-cs (four) 14SJ; Infra,·ision [ISJ; Maclune

Body [371;K~ ~l(l"t"""e 212QJ: PO 317$1;
Perfed R'I ICC IISJ: Poarizcd Eyes [$1; Rada­
Scmc (10 hal 1601; "Wi......T~ S 1101;
RadJo Spc«b (Lawr Illd radio. +40':1:) l3Sj;
W~{Iasn:LCI) ISOI: Va:uum Support [40j.
~. DtopmdciL) eM ·s lWOLllO; ' .. " 011I:

"'"CdIy) 1-2Q1: MisakftlldcnIKy 1-$);,' Scmc of
SmcIlIT_ [-$); Soc1II Sopa (Ratwian) ,.I$j.

F_:~"Y5-7 small «lCtlpII<r.
o.u: 2OIlO. e-: S64'O.(O) + axapII<f.

"These IIJOOac __ lKIic:IiI S)"Sr

lftnS _ (1JlIlmI maclIiDcs opIirniz,ed ror
eombaI III 1i1lle 01 no JI'I'il)' on small bodies
and in spac«nft and~ sOOons. Vo$p<r.
8abbo&<·s ~Iops is a typical example. A
modiflClllion (>( an earlier machine buill for
junpe ",-anare(see below). itis~ fOl
armed I'«Ol\I\IU.san in~ or sta­
oioos.. "'~ irs small size and zcro.ara"il)'
maneu>-aabilil)' pves iI a pal ad>"Il'Q&C.

The: C)'tlops is a 10'" diame&oI"~
"'ilh fuur ....lb-joinled limbs. The: ."ued
ipb=~ Ibo brain, """'W pl;aaI. pi
~'t.. ad aa:ti-ps~ ror ......0 fP"
maleV'o"CJ. "'llll u./IaI!l p;ns spaced about
Ibe bucI)." SIIlIlc:~...- ia Ibo body·s_
a:tI • a .... fora ~oi",h..ucallIIos«ad
iada". (All ."utll~ an blink sid it
'0' 9')".) EadI oflbo rcur bizhIy-flaible
......... abo~ as a leg. ad is
eql<ipped "'ilh • lO.\.finpm;I hand. Half Ibo
f",F'I mel in welioa poods: <llbm ha,-e opIi­
cal sensus 10 see around tal'Cf'S, 3· l:lU:
SOl..

J"",lt RATS: The: \!osper.Rabbajc
·'Amazon·· is .junille & 'h"Crine warfare unil.
tbt pl"'b':c<s« of the Cyclops. h ;s c~1e
of s",inainl llwuu.&h lr'ees. or Ir:oS"Ung sub­
mtrgr:d in ,h_ 01 swamps. It uses a hydro:
g<IH'l.1)"", !WI cdJ insIcad ofa ,adiochc:rmaI
lJCtIel ad rtpbces tbt cold pi IM$cr
"'ilh a 11) II.~ a bluc-pcca !ada" for

1>Illkr>o ipDo:a Add AoM.Iic:lrcllI:")
161 ad Dl5ain ) SmdI [lSJ: _~ bcGer-'-
RanCJ!l-e Ibe Rip ad \'Kwm Suppun ad\~ ad
lilt No Scmc of SmeIVTI$Ie disah....... but acid
"",'iI-'" 1101 ad Docsa·1 RrNhc: [2Oj. 7lJ() po.G
(207~.1.W.OOO).)'1I1l: 1'0 Ibs..

T_ RAn, The: l>r9oI Shelk)~ called lilt ..,.....- is a
~~ mamfacllftd .. smalIlMrIbm by~
B....... (or tbt U.s. Sary SEAl ... (101 Tan." lI)'bricI
ofCyc~ and Amazon. iI~ Ibe rorm.r·s ladiod'o<'o­
mal generacor adlbe bncr's h)llrujet prop"lsion S)-'

Ikmo:ne F1ighl bul add Amclhibioo.as [101. 714 poutS,

(2091. SS8OJXX». 3: tall; 80 lbs.



Milling Worm 4J5 poims
Attribwt modiflUS: ST +10 (:'\0 f"", mmipublors..

-4O'l) [66); KT +2 [20].
AIha"Iqt:S; Ab$olUlC' DIrection IS]; o.s:mnunallJf)'

T_ (For lTII__ onl~..SO'.f) 1St Doesn', Brnlhc
120); DR 101)01: r.......td ~b.., ("""""tl) 112 IS):
["tn Ennaubaa [St EJ;n Hit f'ooalo +10 [SOl;
AWbibl) IlSI:~bctline~ 1311:~~SrMoe
(4 .....) /20): m j I7S): Ih"ie'. T........... SilO):
Radio $peec:h (La!cr and rdo. +4O":il [35t Tumd
(1 hulb..,,) [SOt U..,cn;oIDi~ (Foran: WpI­

..... 0IlIy. -20':1) 112]: Vxwm Suppon: /401-
~: Dtp.."d....., (!o~ , .........

-",>J I·$/: b&;oa,caicIlI Sid" 1·101: ""(lldo_
1·20):!o\isQlca.ldmuty l·$j; 1'0 Fine: M"'p"!*n
I·JOt 1'0 Scmc 0( SmclVfasw [-$(; So.:iaI Sllpla
(\'aIuabk Poo"..n,.) 1-10]_

FNlJutS: Cornplolly So, >mall ron1pIICr. iaImlal ea>i.
ty (holds up 10 200 Ibs.).

Dtut.. ~. COIl: $ISO.COO + <'OII1pUI(f.

Thi, aslmlld minillg mobol ~mblcs a emu
bl:N«fI apl mech:u\i«d wVl"""" and a centipc<.k.
Its >pecialilCd~ 01"""· it to detc:ct ore ckpooui. lti
pw....nul fWfy ja",,, and diamond.tipped logs 01""'" it to
andlor i~lf ,n rnicrogr.>';ly "'hiJc df".";cntly lunncling
throup the kJo6c regolith of an asteroid·. surface in qucsI
ofwitablc:~

lbe minilli "''''''' aetually ingests rock. brtaking it
cbo.1I "'ith its ja...-I.. then passin& the C1\lsllcd maocr
tIwuuih • "diJC3ll'''' tnlCI- in "'ilid\ in1emal plIldcn.
IIIicrobocs and~ fields~~ 10 SoepnIC -tul
ore from .."O!IlIlcss rock. WISlCc maICriaIs~~ ... ,ts
IQl" cncI ti rod: dust (~ the opeIlif~.Of tIwuuih
.. Illadled ~cM;l..d' M4~ 10. coIk<:bon ioIle~

Uidul an: is iIOm.I in .. c..pm1ing §lOllIXb oa:: _III
.... >ndI a weller,~ lrld:. ... 1lP........~
facilil)·,

A 1)-piail1:l.amplc IS Ihc THl·701 !olllblk. a l'diat*
~)....-dd o.s.p from T......... l-b\-, IrJdlblncs. ~
JDlIIdl .... hou!c up 10 btt liaJes ill. .;..... _ .. an:,
IS'1orlc- -*20 .... (cmpy).

It-.J /fiUJrlll M<>r.: Ucd .. holotiIc ....,i1......w
Iikc 10 ... e-.. and by the rNIiIary, !his is a Iqcr and
hca,"" model ..ldllbd:cr Icp and • IIIIIdt IIOUSflo' .....
pEC.ll 11M DR 20[601 and Rri-imT,*,.", 201181­
.15)P*J (2090, S23O.OOO. l.l'XX1I>s..)

Milli·UCAV 334 poillts
A~ M""ifin's: ST -8 1·10]: OX +2 [20J; KT +1

110].
Ath"'''Ill,.n: AbsoIUIC Dircctioa (Uses GPS. -20'1-) 14]:

AccdcraIoon Tolcrancc /10]: Acur.: Vliion +1 121:
ChamcJcon 3 (Inf~ ->-50'*) 132]: DR 25 (7SI:
Enhanud Mo'·~ (R)'inS) I [101: Right

(Rcquitts Jo,. J:r.l'iI). 0.2 G.~) 12-*J: Infra,...
~ [lSI: Mao:hine Bod) J311: PO 3 17SJ: I'oIarib:d
E)'C$ lSI; Ryli"tion Tolcrancc 2 141; Radio SpccctI
(RDa and 1aser. .-.IO'1-) [3S~ Te~ "''P' '~sion I
[6~ \'aaJum Suppon: (No pl'tSMII1: iUPPOf\. ·25...)
[)OI: \\'~. (LC 1) /SO!.
~. Dc""",;Ic".., (!olal.._ ..: ..............:

.-cdJ~) [·201: Mi.ukn k\muty I'S): SocW Slipna
(Bat.ian)[-IS~

~.Cc:lmpeUJ .a.6 Day """'4"_,
O<M: 209l). C_: $111.(100 .. cumputcr.

Milli-UCA\'~ are imalI IIICnfi dcsopcd 10 1"""1dc
IInClII 't" ,- '''' , -:I ,~ ckIte ar tllJIIIOII lOr
JlGIlId~ The) ba'>~ Joec Iooaer bmC:S and .... ap<rac
on the JlGIlId "ell .... the air. They an:~ am<d
abowd "..«1 \"cllodeI..

Columbia~·i AV·'I ~bqullO IS a I)JXal
llIW--UCAV A helicop1n~ _PlY the same"""
IIlll Wpc • a fOOlb:ill.. iI is pmpelkd b) • 1*'"0(""""*,,,.

mlalUI& fOlOrS. Its intcmal ba) <:ames four »nm muIi_
lnIwlc:o f... ~If-dcfmsc. and it can any t"'.., chp-oo
"'·capon pods on each of its SlUbb) '" onp. It has fQlll" pw..
cmJ Icgs thai can fold flush ",·ith the body. enablin, it to
0p<nIC OIl the ground aI. a ...alk'lli pa<-.:.

The AV.1IT is th",-.:nton lIS«I OIl Ti~. It re:llures a
dc:·r.lCd I"""enrain (as less rotor po"'·cr is mjuired to fly):
a radiothermaI gencratQ!" PO"'-"" plant replaces !he ballcry.
This pcrrn;ts ..xr.:nd«l Qp<ralions in !be Titan cn,·ironmm~

allo....ing i, to 0JICf"llC for six JIIOnths '" ithout ",fllClIna: the
main limitation i$ the nctd f... nwnrawocc C'hcds. AV­
71T$ e~p-<Jn """""" pods ma) hcti 1\0"0 ranged,,~
0( up III 10 Ibs. each. WeiPW;li un IXllIJlW1i apI....
cncumlnnoe.. IS lbs. (...uo.Icd). I' Jooa:.

Gas Giant Aerobot J12 poillts
~",~ .. 1-IT·2 1201.
~.~ T_/IO]: DR$ [IS): Riehl

(<Wy .. opccifoe pi' pan..~ .»iI) [201:
~......~ [31}; Ra;W (10...-= 2O-aoiJe
rqc) 170t Radio $peec:h [25}: , Sl>ppon

'''''~.. I.....,.,........... SuJC (boJc) I-lOt; M,SIIl.·
m IdCIIbly 1-5);. f'bnccbouftd (Can't Icr..., • ail
.. 1(00,) [--801; Redlad HiI """'" -2 1·101: Social
Sbpna (\'DabIc i"rI:lpcrI), 1·IOj.

I'ftrnun: Cornplc.UI) MI....;rof1.,.. .........-r.
n... 2051+. eMf: SIS.(IOO+~.

The~ ps I'arll 0p<DlI0fI C)o'bcrshclls (_
SJR.WA. p. 39. and tloYS/SA, P. 71)~~ <b.ped
10 III:l4Il11'1OiSphcric~nl return '1TIaI"'J 0(
inlcmcini pile,..,..,... They oIso CIrI) :J<Mdd (deep
probes) they can drop 10 stIId) """·cr lc\'cls of the lllmOS-

pbcre. until the sonde is <.'TUshcd by the ps pant"s
irnmmsc pressure.



The§<, C)toml>ells an: not inItnc\I:ld 10 be l'tCO'-md
but~ designedlCl .,.... for IDOIllh< •• lImt.~ ...,

~"Cd from <lrtlocmI~~ 11).....
dlUIC befono ,exhura Ihc;r opcnDIl&: ...."'" Some a-e
rolIGOIkd 11)' IIlfoaMph 'hilt Olhm ..., ICleopttaed
from orbiL Aa SAl or 1m) otIPf of ild
...... ps I'M C)benlleD.. spend "cCb dDina:'"
~ ' ...._d~ and Ihnt lnnSl... t-<t.

Oomooos-l IS. J.IO.h ~;hapcdSIR.\lA bal­
loon lila SlJPlXlIU • 2().1b, C)bmlIClI tIcJu>ma: • <XlIIJIlUI'I'r
braln. rlWr. radio. liotlcOio!os)' in>mImem p;lIC~. pair
01 maniPJIalor arms. and • ck<:tri<: duc\l:d-f. proputs;on
unit If. ltsn1 for rncan:h and lighl mainlClWlCl: op<1'a­

,ions on Salwn.
Zrus·J i•• .lo\lan \wian, of lhc C1vono5. IlICd Slrio:l-

I) for rcsc:orrlt.ll has. smaller balloon (2~ Ib>.) and Iacb
Ihc maniPJIaJr arms. makinI iI suhanwIIll mcap.... but
n c::anles • bJga' and IlIOI'C~ IfIWIImmI pad­
"&C- A<kl 00 Manip'laoB [-SO~n poiNI (2070. 55.(00).

T....., T\JN'"91 IS • lXI\-m~ J>aDoo.
~"Cd II) Cbiaa') 8<ftat-Io. If• .....alI}' ~..." ... Ihc
T1UIl~ opmuons. s.um.. II~~ Ibs.
..llh bal\ooD Add Q.amckoa 2(bIal'••SOIl) 121~ Tdc­
~\-"""2 [In I$$pogm (2088. S2J.oo:l).

TWX r:.'fN'"97 (TIM Wq xm,.1) ~ .. UXSIBA
(p. 11) C)'bmlIClIllICd by Xiao 0. in Ihc IlOtIOSph= of
Unn.... II's oimilar 10 Ihc QIronooI-4. but ...'itb • much
."",11ef balloon (onl) 25 lbs.) opIimllCd for Unnus'
aunosphcrc. TOOlI wcigh, is so lb!. Add Rcdue«l Hi,
Points -2 [-I OJ. 1/2.1""'.us (2091. S12.5(0).

Jump RATS 880 points
MJri/loIU .1I6t1iJin's: ST .2 [2OJ: OX ..2 1201: lIT ..2

I""
~ J60.Dqm: \'" 12.1]: ,"'""bv DutUioa

IS]; Al:<:d... _ T...l ..:c(~~ Etrctt 81iad.
l'o M_p"tw>rs. and~ .......... lISC. -15'*)
13]: A<:UIC \ '- .2 [~]: 8u:1o::lI..: $bod (l01: Ca·
fall [10]; Chamd(lOl,~ I~ ..Sl)'il,H~2J: aa..-s
1151: DR 70 IE~. ".5O'i:) [3151:
Enharo;:ecI ~Io\cc (RlIIIRini) I [IOJ: E..1n. Hi, PI>inIs
...3 [151: E..1n.1..qs (~) [101: Infra"SKltI [1.1]:

Madlinc Body 131J: PO 4 [1001: PuIarilCd Eyes lSI:
Rarliorim Tulu..... 10 IU]: Ra1io Sp=h (u.cr
ani radio. .;4Q'il) 13.11: SiIca:c I 1.11: TlII'WICl (I
haIscoond. I..oo:w: <oil criy. ·SOIl) [2.1}: WQPCWY
10lIC LC 0. '....0 LC 1l112Ol: \'ac'wm Supp.lrII4O~

~ D"I*''''''''') (Mai... : U""'aYmaI•
..«kI)) 1·2Ot;M~ IdmDl) 1-.11: So.:saI Sqma
Isn.-)I-IS~

FnIlIlrn:~ 6-3 miaOOMJIC o:omprr.
Oal,: 209ll. CMr. S71OJXX) + l.'OlI'IpUI<'f.

Jump RATS ;m ..d-'P"l"" assaul, RATS <hiJllcd 00
...'ilhst.and c_1tn:mely hlgh.(j O<;ttlcraOOns ("" IU 200 G).
a11ovo'ing !hem 00 mal;. haLardoos parathll\C or reentry
capsule drops - or ,",'tft jump from a Iovo··fiying ..rcraft
...1Ib no d1ulC_ A 'l'pialmodd is !he U.s. Ann~·. M82

JWr~'
TIIC Ridr-a) caD (old up inIo an O'l"UOd~ 2"

blah and IS ..'ide .. casiIl' foil; .... a lU!ID) or ....
dIaIC '... Ie AM,--, if. caD ,.,(old m; Itu.. ...,.
Illid Icp I"'".. .,. ..hIdl caD ako~ as , I ' .......
if lICIt "'%l'). cadl aldiolIl'" cta-..'td r.x. ....... ,tll....ttbIt
r.,m.. andeucnd .,....«:1~ _ ~ and,....
.......In TIIC Ridr~ has no dear fmnI or rca-: !tIC upper
and 111"'-'" hahu .,. ils _ an C'·cn _ .odcpe,du"·

I). and !he cntiTc Ul\l' C'iII1 opcraIC ..llh as k'f, ali 1'00"0 limbs..
h <:an C,"ftI raise itself"" 00 a hriVo' 01 7' 1»' br\nPIi all
ilS leKS~ inlo a <:ftlln\l pillar. or spla)' out andfor
f...ld ilS limbs 00 assume a Jlf1.lOC ~ilion no ",11er \han •
"",,,ling hwnan.

SWIdanl :imWlIml is an inlC'gTai tJOmm recoillcss
nflc and ","" bailie rifles 1ar:tl"iOCIlPOOaus !he II>lW roa>..
W JOnvn llImI-llU5>l1e Iaunctl..-): Ihc JWr-a)' an till.
bll.d; ICI w: tho: llXOIllcss nflc fOr cndim;l f~. TIIC 1Wg­
"-a) " ,1ia,odMd~ ....... "Ihc oqui\-.m .,.\­
01 wei pille. and illS jlIOICCICd 11)" •~ ..1ItI .....
pad ,-.sllaIand d«u' "01": dlamckoa and_
.)-. II caD aha po""'*' • Iocaljrn! !lop inlClISII)

dcl.:UOi.QpiCU<: lidd <:aJI'lIbk 01~ lhc pe'iCU............"''''-._~..","""'-jlIIoo:I< (u,;al for riIll C'<lnln,>I). A Rid~••.-,,)· ...'riJflI~ Ihs.



EIDOLons
Eidok:Jns !1ft mIDd cmulaool>s bticd WI • c:wd"ul

a.aI)'Sis of Ibt p6yc:1101ocJ' of,. ..~ iIIIdh'"
...one. .1..... ial or fiaJowl fiJtR.1D _ ~
it IS ilItpIlO sdl ..... _ of In..... llIdO\iduok .....
tbdr permission. dhougb CidokJtIs '"' <:lien =-d po­
'-lIICIy to modd !hi: 1ICtioo~ of OWO'Kill:l in bus".s,. the
militlllY. or Olhi:r foelds. GaIhrring data co creaae an aceu·
.- cidoIoIl may "" • P 01 espioI.....Cft:aIin&
..;...... of bml.U pe... S· is ,. An:III bIlII .....inI:
iOfl'o,__ ioIda>u,.

An cidcUl is ...-d III ,. 5/lIdo.:M ..... Cd .1M....

aoepI dIa iIs quaIiIy is SIrictIy Iin1Iled by !he amount of
ao::<:uJaICO infQl'm3lion .''lII1abIe: it i$ ...'hal lIS designer
1IIinb ,. per.;on is, radlcr !han arood lljllllW'imalioo or
.'haI he oaualIy is, For cuqlIe. dlm: .., "'OI/tope Jesus
CbriM cicio ...... ..-.iIabIe - ad! of IhmI ,~difl'Qu!
G.\h..-y fiDcI GUIlPS K""K_ ,. -nil !CGlZ wbm
cem. cidololl dYnaon.

An t:odoIon designer .,U -.:I HlSlOJy. P5yc:1101ocJ'.
and~h (and som<tim<S Litenlutl: and Theology)
.5kil1s. No eidolooI CIOI kD:.Iw aa)1hinf; dIa ;IS~ did
_ POP." inro il. '''boogh Ihosoe 1hoI .., desipd 115
J:lIIIieM Ab ....,. de>~ • """" .-ay1 111 so­
...-""- cidoIo:a ()( .....iWClWI fis-'a '"'t-d ...
fur iINInce.. c~ of,~ fOWldo:r Kyle
Poncn..., nol pcrmiltCld by India's cunmI ruling party.
Eidolons ofall lIOnS, but np<ciaIty hiSlOrical and religioui
lil'ft'.. .., Ollllawcd in lDOA L<l:amic---'

Swarmdour 40 points
Amibult Motlifins: ST -8 [-70); lIT +2 (201.
Ad>"i<IIUII~: )6O.De~ Vision I2.5J;AhooIule Dln:<;Oon

(1lICS GI'S. _2Q'l,) (0$); DR 3191: UlI'l1l Encumbnnce
151; Mad... Body 117]: PO I [!5l; RarIi·_ Tolei'·
.a 5 \101; Radio SJwdI (lafnnd .. .-...
..2Q'l,) 1)01: T......-.! (I ha: \likes 60S l1mI:S_1orlI­
-60'1-) 1201; \'a<:wm~[~I.

DisDd,,,,nlDg4: Bad Gnp [-10): Oc:;~o'."'O'~"Y (MalnlCo
nance; common. monthly) [.5); lncon,..,nienl Size
(Sma1Ill-15~ MhUken Idmuty [,SJ: No SeISIe of
SmdVTllSlC: [·jl: 0IlIt filii( Marupublor I-ljj:
Rcdllt'Q! HilI'oalIs -10 '-SOl: SocIal Sapna (\'aD.
.... Propa1))I·IOj.

F_"ra; CompkJJty 4-6 tin) COllIll"1"'".
DaJt: 2OoloO, Co>t; S1.600 .. o;ornpulel'.

A Il)'bnd al dump 1I'UCk lIIId bIllkk>=. Illest" small
mobile: C}t>cnhclls. P"'"'ned by~
p::ou..s...., itiWJUI)' mcd r..~ cum.
~., A I)']lial modd

1$ dot ....iD-Sclso T~1'" 120 Ati <""-"'). Each
mobu has • Ia'rt budcI-boJ< and :iCOOJlCf 10 <Ii&­

carry. and ckunp soil or itt. SI~ camotIS pro·..idI: I
:l6O-dtgree .iew.

S....."'d.....n an:~ ....una: only !'IAI~ IIlfo.
IllOfJlhl. Ia tie~~ drIo..., (ICC MiItd­
...p.TSlJO) 10 """"" IC>plhto 1I.1r:an, l"lIlIl~
al ",,-am dm= !be _ clfociency II • full•....,

1lIIClunt. A I)-pic:al sv.1Iltl1 ...iO inch.6-l , ...-.rrrdol.cl's.
and can runnellhroo&h one hc~ al earth or rock per I\lfTI.

I' IcJni. S Ib5.

Tumblu'ud 45 points
AIIri60dt .Wo4ijitrs: ST -S I-'OJ; HT +21201.
A~;,lo6Q.~ \~I<ion [2S]:Absoh.... Diice_,

IS]: Acccler.uiorlT~ 110]: Bouncing 2 I~J:

DR S JIS]: fnhanced MOH'(Runninll) I (Dqxndenl
on ",ind. -SO'ii) IS]: Infra,..,.",. 11 SI: M:>chi"" Body
137J; RxIi....... Tul<i ...... 10 1l4J; Radio Speech
(2:'lJ; \X- Suppln (40}.
~ mc;1e: (~... ...,wina: irNelll ofamborC­

.25'1:) [·IS]; Im"U1dnle ,·201: Mi§laLal Idonloly
[·S]: No M""ipulaKn [•.50]: Reduced Hil Points-2
[·10]: Sc:»ilc (\\~ndblown. .20'1» [-40]: Social Still'
rna (VaI\Iabk P1operty) I-IO}.

F_; Compk:xily 4-61ia~~

0ftM: 207S. c.. $UXlO .. """"'_.

A T..mblc>t.-ccd is I brJt (lj"pc:.Ilj" UT~
~ plasUc bal11hal is either inf1alcd by inen pi or
tiJlc:d ...irh .10» -maM aerog<:l. In rho ceillei' ofrhe ball iSi
C}"bcnbdI con: (ofIcn not nudt Lar&cr Iblr/I .. "",*. arid
...~ loS h.)~ brarL~ ond 1lO"'"U. /
The Tl:IIllbk'tt.ud~ I propnbio;le S)--= ill>Iea1 (.
!he IllI1Med ... is lipc:llOt.¢ 10 be propdkd ":l·ft
...>nd, copcciall)' ill low p'iry.

Tumblc""ccds ""en: deplo)"t'd durinl Ihe fJn,/
ej"beMeU~ 10 10 and TrilOn, II borh 1be5e
..'Ofkk ha,.., IeDUOU5~ rhalll1a/o;c 000""""
I>ODIII aiR:ntl ,_. 14. bur ..lllCh of able
l<:lroe. On 10. !he ,"CliaDO: aro'"ll) ...... ..-.
dic1ablo: ...-mds rhal QII ~~ op=k.
bloo>lnl TIJrnbk-,I,'Ndi • random all arn:JS,S !be
moon's surf,": fonunalely. sino:c ITI06l of !he ...inds
t*w QlIl. from hot anoas. ITI06l oflhe ~ccds
...~ pmpclkd ....."y l'1vm ,-...k:anIc In;l. On TriIoa.
1ht T........'«ds .....,.., popelkd • I IIII'ft sed:aIir

pitt by :!0-40'" ..lI'IdS.
The SW'....in& TIIInhIt'oo'ClOds 01' T""'" ...."

ln05IIy been modiflCd inco ridina .'ehkles by Ihe Joc:aI
C)bcn"'<I/'lm (_ Triton, p. 73): • """"'~~.swann ~an

open a I1lIIIllelIillC pIua and ride imido. I"'na
onim 10 Ihe ball's NAl. TheT~'«dson 10 an: _.
I)' beul&: used !'or~ _bur 1hty abo lI:IIIllO
~ fft and an II~...



BlOmODS
lbc:Ie~ ...~ ohlle ~-pesel........1inI boo woo .k

I ."'oobled..... by Trc;. ~bfia ".',. . ,~ • 0Im:bgc
Labs. Desipf ""' "llibl* :III Uan:I 1>10__ .-l m-
~ !>wa- T lobi iIllbl: M;Wl Bell: Ibey ofim
~. up llII CUSDlI-modirlClCl bioroids. 1M an ~ added 10
humans and polI1II/lunIans as 10"(:11. 1lw: andrQ....<Jrnb is abo
.,1Iil.al* from~ biotech rompanico like A,_
and BioIc<:h Eupllrales. Bodysculpling is ....idely ,,-ailabk
from dinicsc\'ay hM. bot in lbI: Ottp Beyond is pr.IC'

00:d by tht ,l,lani TrUds IOdesil" lopcdali=l bicroids,.-
In ID05I c:&\ti. 1)-PC-1IIlIld'Iod Iisaoe 11~

I.D......ro~• ." in I bqaD/S tank. m.n~
lrI"sp!-' 10 lbI: wbJo<t. Sa: CURl'S lJio.
Tlri bm<ft I··'··k Tbo ""'FY _ ~foI..

"'"''Cd b! a -'cO')' pmod 0( bed rat: \hoi
ptriod __ be~ r."." lOuts 10 da)' rI!he
.wbjecl; .. in.,..,kd ill :Ill ao-..'OllIb and
SI01000 01 ~-surJ'IO" ....... i< ...m (W!l 01
dlis an be _"CfUI~ The usual~ for
acccler.ued m:o>'n)' is an nlrl ~.ooo +
V...5OO'day adcSed 10 me openlion roil.

Alldro·llOmb
-MkWt Y"" know I doll '/ ""I~'t ill uo­

..",.,w. """ a SMl"IOI"'t is our of IN qwstiott.
\111<> J;J )'D* dIiAl: "'OffId M ctUT)"" .,..,. Datta
"' ......... TIw~ is tmdy.-

TIIi:I modif.............. biorood 10 safely
c.ry • Ir'RSl"-'~ 10 ocrm .-l 1""(:
ba1b .-illlcM_~

Soan......' fbh YoxUl (8 lit- .. SIl:lmdl)

(Can ouppon fetus. ..2S'iE; ~ for fftuses.
·7~; Nuisance: effect: pin o.~"riPIIId dw:a
r. pillS Unusual BiMXhI':mi$lry duri,.; mid lei .... IRI­
nancy. -2S~) (4J.

OperoJit:l<l: S16.OOO (4 "-e<:b to grow. 2 ....ffi; =0\'_

ay). LC 6.

Dopplega1/ger BodysClIlpl
"11-.. sJtowJd do X, 1.1fon8 Ita1. J:ww. sw, DrGp

MANis IV !til ""_~w's bN7I IN IooNstfrrrtalt
..m.. Joov .... M<U1 E,"''YO''''k>oul!tT •••-

-, .. .-I-r .._ '" pt1U#U Itn. A fll'Dd dtofa.--"71wJIob1loa. "-..,-T-,'" 'p"pp".
101"-

-Ahn ..~ 1I>#QrI1&'JIiL I'fo"U _-.in... tid­
!trol&~ ..-, JIllp III) MQI1-

A \i'ins ban& can be 1J'3rI:Sformtd inlo an euet
<IIIplOlc of IIlOlhl:r pmoo O€ im>gmary~
as much as heigh~ to.aild. and 1nOfJIhoIoIy pmnit).

ftouPa_i _of~-'~
n. pmcaiuft' IDI) hi: IepII) a,-ail:al* of dolIe "'>lh

_ on~ portQIlor udtn_L holo::b'~)pmt"',._ ... of
Iht dtsqpI ~sgff~ aIItttd. Hoooo"e''Cr, lO),,1jo , Iikc
Iht ~bnAm Tna<k DfInI hodp....p pIeas<n mods ...
bioIftdII; iPIO doppolp... at c:dcb ...... Off~
cbEII:n f..- sale 10 , __Pen..

SJcuutin: A bod)>t\IIpl "'111 Ira,-, Iht _ Appt.­
~ as lht ongmal.:and "Ill u:suaIl) alio Ira,~ Iht <mad­
''''l>f': MISlal... IdrnUly l·j!- Depending 011 then~
of oowelpgm made. Ill,s lNy add Off ..,......~ the lim;­
taliol> Off-lhe-Shtlf J..ool,.s (p. TS 129).

{}fwtrllion: S12,.SOO (3 ".,.,Ii.s). LC S (boA LC I if 'io­
\aiel tclp)Tigbls Of 1I"Iden1arb).

LActollQN:otic Bioreactors
'7hol ....... ', bad _ btl~r lltt:ur W I4u jIaIw: r<Wed

Iw tNxo/lJre, bod .."II" IJo.::. / IIOfictd 8unttrwp Jumtd
10 MjU)' is, '" ...,11.-

• 1i'.J. >iT, ..., ',., tkJigntd ,lit bioff'llf:/OtS '1IOl """
£ndorpNn nssh. "TN fiNJ1 drugll ..11/ /ta.., difftmrJjIaI'Orf
ill t<>dr """"""") ufC"OIIUX.~

-W1wN<lbottl dot~1ftOdn~·

~s-,;.AM>fIttt sU ..wh H",.......t".... ! ......~

-Mi/wr .,._..............·...."I
a,1on?- H, 1Itoot "fWJpI;~_-

.s-.-r Druc FEIory (-. drugs..~~

S<IdIiq...o':(,) 130j. Dnlp IQiI:)' be dosIped».,.""....
sllon.....~ pilk .. Ilh COIl of SJO Off less (pp.
TSI63-IM).

I¥..w-.' SJOOOJ (~ "eels 10 ptI"', 2 ,,-.ns
..,co'"e»'_ female 001». LC 1.



Prehensile Tongue
"<Nt. ..JIOf"",- Ems-»rl"'__~

'''', dtirftdwy,... _ lit« ... .-tj/ln-

An all'mld)' Iooq; llo.ibk ....,.... DfIta b\I: RCIl

..~... 1<Irttd. The~ rtfkcIli. 500>=: hsp rIIher
d\an llll ICtUIl snmer,

Slttti.<ri(:S: ~1nI AIm (shon«) l~J. ~1nI Flc~ibiliry

(lOngue) [~]. SIUllenn,: ]·5]. 5 poIl1lS.
OpUrl'w..: SS.OOO (2 weeks 10 gr<l"', I week ~­

cry).LC 4,

Quadrupedal RetromorpllOsu
-"""" _ bo« li:wdiItI',~aNd1tDNIsjon....

,..,._. ""...., ,,_._Jo< -"-. _ ............... ,.,,,,'.
• rood P'J'f:'.'

'The ope, , !ftDO'..,.. hurn>noid-"s lIllIli Md f«t.
lqlIacing the ",th lI'IIIspbntcd Iep and !be hands
and feel ",illl 1'1oo\..,. or pavo"$. n.. rnr Itt joinrs '" abo
alln'nl for • di;",~ p:>srID\'.

SUlIiSlicJ: EIlIwnd ."o'e (RUMi",) 1/2 15). lIori·
zor".1 HO]. No fi"" Manipulators [·30). ·3~ pou"s.

~roriooo: SIUOO (6 "'eOO 10 JI'O"'. 3 ",-cd< m:O\'

cry). LC I.

1~nus Fl)'lrap
~\tory FA t' .-..-1 nrp.r,' Htn.1:itu. $DIdnIq

,., Wt>ody .-s.J dot 4'_1wod .....sr (Ij'" dN4 X_
000~'f'- n.,·1outJdot tiIkr ..~._DI' nztItn Itt

~. /tout. 1M mptlf twuOd Iwod I'IrIItif'rrtd "'" Ii,.
~"''Qn1.Itl:nVll />dIif>d "" "'\"f). pkAAo"~It an
£If Kittel jlUl lik "",. of IN dod:JiM JU ..vrl:i'rs _ ..i,II
ON Iittl~ ",'ro. 1M Manian Triodr Md s,rod: again.

A female or~ty modiCK:;!IIion.
SwiJncs: Sharp Teedl (on!) \Ohm imim3Ie. _~)

[3~ 3 points.
OprnuMa SU.ooo (2 ",edi; ID gma-. 2 ",'cd:

-'Cl')). LC 3.

Winged Retromorphosis
~... "1lh.,-,lIODalpairolbons ....

sn>-" ~ t ... or "'--liU "'iap. ....... .'4"001
.IMSCIcs _ ft stxluIcIm. ID po-.-cr 1hem. The "'lIIl! bono>

ardl "d alJoo,~ dlc: heacllD allo-. oonnaI "'~ The
"'IIlp '" RCIl poIO'mw ftlOU&:h 10 II) ",lII actp ,d 10-...0
air_mINI en,'II'IlrIIntnu" wch lIS in>ide • I"'it' rlwn/:ltf ilia
1....lIh" habllal. or on 111.1J1.

Slmlsl"": f1igtll (\\IngN. ·25'i<. Requ,n:s \ow p3';'
~. 0.2 .. -lO'iI') [14~ Sln1f/l'S (2) [lOI: l"o FIflt M.....p.tla­
IOn [-30~ ~ points. E.\cqIlioE If ,;'-m ID. t.oroid or
pn/luman "llh~It IO<S.lItIcIe Ihe l"ltilmsilt Toes
a<,h _ rtpIacc No FIftt ~",",p""wn "Ilh No F.rlt
1>hnip (On!) ,,!len jllIlI'!inr up.. -lS'I-l [-20~ If
1""" ID • lIIIIIHrmt<I~ or buuid ...a. IS •

K.... (p. 113). Iho No 1"!IlO 101..1''''*'''' disaIh--.
~ b\I: dekk dlc: 1*1I... ,..·s or b,oro"f~ alii_......

(Jpnr" : SJO.OOO (8 \I-eeko;!O VO"'. 4 ,,«1 =m_
cry). LC 2,

Xelloslriker 8io",OOs
H8koodPdin8~J -.r""''''J' ~rs - <IIIti/tlr. f~

paM I ... 0 ,...".-.... boot ..., dot bod._·w~or
~ ft CUSIDID !OOdibud or ani. ijl\I_' !be

8IR taomod ako~ s:aJj,-a~ ID pmduoe lIIli­
~ ace-- All~ Homs .... F.p [101 ft_.

SIanmrs.' An) of 8,,,, (C-er Doesn'1 Gam 1fT. -5ll'.i I
Il~~ Homs [5J. Cb-o'J rl~J or 125]. Sharp Teeth 15J or
Fanp 110) <= be grov.ll and implanled. If 8,~ or Fangs
is aln:ady added 10 a l~mplate "ith Sharp T«th. m.1l1C<' lhr
poilll rosI II) Ihe differera beI"'etfl !he 1"'0: l,~(" ,s.e for
Bi~ addt<IlO Fanj;S-

~roOOtt.. CO!IlS Sl~.ooo. 6 IIftU II) l""'. 3 \O-cds
ID _-.:r. LC 5.



SKILLS

WEnLTH nno STnTUS

n.. folio.. ingskill!; arc particularly l'lOltc"'onhy '" die
Docp Ik}-ond selling,

Gesture see p. 855
Thil; lokiJl is ''tl'Y rommon among [)unI;an,ca and

odic:f~,~ ....,'<$. forC'OflllT"m.....;.... In ,-xuum.
....1Iik sooit f3<ios an: uhKp._os.. bds Ican .10 UWlW_·

~ ........ plIUIU or SUjOClO~' inf........ jl.. Iislt_"
&

Sessile see p. CIlOS
Thio dN<h.... ISa,~ "'... a specullimi­

_ for ~C}'bmhrils:
Sptnd,_"'_-W..............·Thismw.........

IhaIIhr ,1....._ .....~ol~.p<I'Io-cmi_en'IOIL

buI an be~ ,*""" abIu by ..w ald IIllIY Il1O"" III
lhI: ....,..aI dir=ion 0I1he Iftne. Spttds ..'hm ..'".;I.
bloo>"lI IT\lIY I'Q normally~ 1he ...'wh~ (..
~~~ ....0IIk1 bt roIll", o;k>\oon hill. for~xampk'~ .~.

see p. 869POIl:~rboal

SpQns see p. 849
Sporu sl<ills popul.¥ ",!he Docp 1k}'OOd (all arc PIA)

in;ludt,
Spon. (NuJlball~· PrmquisilC is free ~'a11. and also

oifaults 10 OX·5 or free FIJI·5, Kullball is a !hn:c.wmen·
~ """"Ol:""-ity ":..,,on of ba!l<etball. popul.¥ arnotli
Duncanica and odic:f Tenmn. f'O'o noubIe I'IlIlibaillelllllli
aft' !he Ki,b.-1Xld Raden (from Silas Duncan) and !he
Mycmean '-!qIers (from fl'C1mavc:n): 1IIaII~ aft'

.-cd~·Du!Io:aMc uw1iji."" md UWlijOCl< ....
~ for Iht Iridium ClIp.

Spom /1'osoJ: Allooo.'S _01 a]lOCO SlId: (p. 136l:_
m s.Wl II'Ilo..-I 01 OX or J\Il1IIlIQI. $kill ..bra ........
~ Jm>ps (p. B8ll) ...... a J'OCO SlId:. Polo wI!
is abcJuI as UHI\IIlOlI as liOc)din&: OIl UJth In ..,..., I:IoIn­
c:Ilml'~ !he IoP'JII .... bn.mglll1O Til:lll ~ I:IoIn-

cam'" 1'ICSi ...lldn$. Dcfaulb 10 OX·S or JUIl1pI1l-3.

W~alth It,,,l!; of WWdIy or bcner are quilt oommon
for bwnans and p:nhurrwls.. due to~~ or sIwts
III _ property and~ YWlh. sud>.0\Inar>.
M 4'l"UlWCS. ....~. bt a Ir\d or to JI"'l'ft". UrJ<' $lKIllm

orQQ&o I IiU HnIlmI orT.- may ha>'~ an unden:IMs
....... Iooo"U Wcallb Ir\ris., or ~-ca I'\»~' ('_v,pbl­
cd iiOO......lS~

Most I)'" iIo $ aft' Sl-.l).!. lijOC.... 011 ....CaIdl
.xl 1III'Iumce. but AM em.. (p. 82) ..-ill be 0Ilr Ir\"d
IlIshtr eM 10 !he "')~ tNl diflC$ 10 lhtm.

nOUnnTnGES,
DlsnounnTnGEs, nno

SKillS

\'itcuum Support sIIe p. eJ70
Sptnd '---." .....Prruvr~. Thc 1Ih__

up: IK> IcJIl&'tt pl'llI«ti IpIrt!l !he dfem at .~. Ioto Of

b&Jh~ tu san _lIlIIIml3Il lei..,..._. and
.10"''$ ) 10 Mn"l' in 1Ir ......... at •. lbi:l; .. :a
.0iI»J ad\~rorC}~IhaI an opcnIe DII

TItan but cannoI fUl'lClion in '"aCUUIIl or InCC iIlm05­

phert:s. .~\t.

The«:~ arrJ) <.pccifocall) 10 campalpIS 5eI in !he
l)eqllkyond. bul t:lIl al~ be used in Olhtr ~;u of Tnln·
JIt~IfUl" Sp«1.

DlsnounnTnGES
Lik.....ist. SOII"OCdJ~~ rtqW'"~ oon>id.
~ or "",,, ......, .......aments or lllTllcaoon.. in 1lIis.....,.
AqUQlic see p. eIJOI

AquMic iacludo'I !he zao.poirI: fc:atn AiiltJhibioui
(So " ......, oa bnd) (OJ. ",hd\ a11oo<~ ,haaclClS 10 nnm_
full "Io0o.., "'........~ S"'",,-, 5til.

lourh see p. B~'9
~ IhaI youdI i'I <;U1wnI1) dtptudtd:;. Iluman CO'

.,.w.man DuncaNII: .. ill oRen be <::orbid=dltlldult
•• 1~ Of m and lhus ...';11 !IOI W;c YOUIh.. ,_

nOUnnTnGES
Some~ 1)J'eS and l\IIciaI 0' modd .........I....,.;,....;;; in Ihol; dl>pcr ha1.-ead>~ Ilul. Il!QUIft' 'I'"'­

cia!~ .....1IOCtI ""'"'"'" _- C1l1aicull"OIIS«.........
Chameleon see p. CISI
~ ..'1........._ .., ofrftI round oa o;omboI

""'""""Sp«iDl~: InfmmJ. Ii is IKabIc '"So

,..mmI Of Ihennal ImagIng lind !he lnfn",sion ad>"IIIUg¢.

.""SpHinl~"': RaJiJr. It is u>al* n. r.odar and
thr Radar Sense ad,-amage. • .m..

SptrioJ~. Not 1u..aJ: The 0Iame1eoll abili-
1) IS incll'tcti''e JP'IISl normal ,-won. This _ be laUD

.. allljURCIioa ""ib ODO at!he"'.., cnhaollCt_ -SO\(.



PEOPLE
ibex In' lb'oe ordilla'y indi\ilklm .'110 Ihl' and

..""" ill the Deep 8cyDD:L EodI ... IICCIlgh'ell • 0:uiIed
~; II> ilIwnina1e Mo!o" pcopIe m:oy grow up in dif­
fcrem eult=S in the da....." of !he 22nd cenwry.

ml"O GftLLftmR 155 POinTS
ParaIurnan.. born in:2084: IF I~. 6'6~ All 90 Ibs.

"liIIo~ .... born III _em.~1lII Car:s in
Silas Duac::& SIIID ill 2OS-I. Her J*mIS~ .un
KODIb.. OIlicroIn'll)I .d....... 1IldJale"'~.
• bioroid ok ,n·.too.-en: bodI .. d>cirelrly 2OI",hea
""" .... lha*Od. cho )'lIUDiII'$l of1llmo chiIihn. Bod!~.
mu .., T..nn. One of Mjho"i paidplicoo ;SAm; em.;
.'5 Mill a1i,-.:.livill& in a fic:cOOld IlII bel""..-" asteroid,
and~Iy helps Millo and her family out

Like aboul 4()'l. of Duncanile childml. Millo "'as

quilt; ~rcnUy a ~dilferent 5pttic:s" from her pamIlS. the
reIUJl of funhcr~ IinUrin& by A.....~ sa.
"'v ODe of Ih: f"'" T....... mcmtIryo5 .. be~
brougIw 10 _ - ill fact. b:r pama "'"ftt._ poup.llo
...,e,'O;! • JUbl,dy from A,... KluMtrtorp III~
fOr .-q ha'; Ihry~ Im>o-.: been ..-blc 10

afford her. Millo diffCftS .. subdo ..~.. from hI:r sa..
hap..1:u F"" up ..idla dose 0.-,""" of fdloor TmnilI
m.. Once ...uk through ""* c/ ..... cDikilood Millo
.wId go in 10 !he dinic for dlcclrups.. and ....urabIe
monilQrt(\ her clostt)' Jbe rnl of thl: lime. Thm ....-= a
few pl"<ll*ms with the Tennin Ill$, but gene ther3py nano
a:JI"I"e<.1rd !he' "'"Qr5l <Jl it E,..:. 10. Millo ""as • bot Iesl:
robusI thm chi: I1Ol'ft otabIe Tmnin orTmnin lis. ond.".
,."",,,,bc" da}'li spenI pia)"" UI >inualiry ..1tile her body
1Iftdertt,_ ,ene~.

Gro-"" up. "Iibo"s difIl ... IimiIed in ,"Wllty (full.
frua:Mld .._ U'~buIaop... t ",;m boo'" ')Q.

llllllS aid ..........opic:s. Millo lIiwncdy iWkillbcu dle
food p:ll"'I ......, ..... as .... SOl oldtr. ill fa.

Car:s production apK1Iy ..-as al'""'linl III Iho
2OllOs as IlIOR: and nlOl'e §plI« "''as cCllwemng 10
farms and fauxfksh "alSo and the pop.alalion
bel"" CO affonlllUuritS riM than li,'ina: lIII 513·

pies. Millo Slill ~a1ls \he day she fllSl WlCId 'broil-
~ and fries. aI bcr wah birthday party. Aside eff«l
Ql\he ll(Ol(O(IopU Miho ..... P'~ is "'- she has '"C:fY
....id lboIQ <;/ CCI"LIiD _a_iQ _ pabap ....... she
liked die: fTwI juict: fb,u <;/ Ilk llOUOupic~~ aad
would J<lODtI:im£I ...... utnI tqUV'C IUbo:s of ... of
die: fridp: ..,lbouI bcr~ -...iq. (Caa ..__'I

E>nh - ill moM Fiftll ""'1>1: _ !ha'e. ,lNrlUflCllll't'"
would hI'1: bcm oued fur xllin& such a ~....
...i1boul chiJd.pnx{ biornelriQ.)

!>Iiho'.~ ..-en: ohm buly. 50 me ....
rIIKd br bcr -..y, a boo6hdI CI1I<d Tn¥)'. ...tlo boR­

ed ...kM~ AI. ""lotto!>Iiho ..... fj'1: re-o oId.lbo
nal,-at1la"_11'~IIIIOfface impbnL n..opcncd ...
a new ..-oriel 10 her. and from Ihea OIL !he bC'po sp:udii"
muc:ll of her ume in ,"nfUII reallry. In plI'I>CUW, lbo liked
10 play ...,lh 1ftif>cW life 5lms. and ...tltrllbo ".. jJM'CR.

bcr ~Im<rillft'< ""lIII ... pla)'$dIooI prUe f<:li" ""mosl. ,,'.en.
<IUS.~ Her parenlS pwt"h3sed I puppelOl:r inljll3m. 50 bcr
body ....oold oI'ten be exerci~iJlg (rofurolled by ... NAI)
"hik bcr Inin ".. in 'lo~ pLaj"!Chcol; lw;ro.~l:I".

IB1iU \he impbnIs .-I II)~ Co>l:I'IIfIl. she hid ,-01­
..-y coawl 0'1:1" it.

\l.lotto Mibo ..... re-o old. bcr &Ita Aba lOOt
1Ia" 10 '.. eo_du•• I Ryoto. ..tlo It>l:d elf Ccm. ..
bcr _11 faubold, Mom. Sc:maa. Millo hid In'tId all bcr
life III dle ao...dcd bedlo'1: of ems. buI MO"'JI ........
Cole h:obot-. ..,.. plly. buI ble!5I:d ...,d! ..u opra
~ lb= "'..... bull' fISh farm Imded II) iIlUlaIed
0CI0pi. and oo:hards ",uh leal Mudlen)' and medicine
lrtt! she rould climb, Mill(l 5I't"1 SO muo;h Ii.... in lht
InndlC$ t/I3I Ryolo nicknamed her -nwko·· (squ;~I).

FIKiaullcd bv her new ell'"ironmcn.. ~hllo eagerly
de\"OIlI'ed dle~~ bcr~ III1Jhl bcr.
~ ""'" \he ,-...- IRQ md mimab hid bcaI~
Cilp.....ed from oripnaI E>nh ModL \1.'0 It)d:D·s hdp.
Milloa-.d ... bio:*ia ~ 'a' caavs - her fits! splice.

n.p lOOt lIIm fur dle "'OOl dle rolJooo,q )\2. h
.... 2092. Millo l:-=k 011 ems. -.I bcr 1IIIllhI:r.•
bialn:JMl deslp businesl "'.. domg poort). ThaoIb 10 """
European UIbOII 1ea:,.1alOOf\. Bioudl Eu~ had
dumped \heir pleasure btoroid lines. and lht lucmi'l: fr=
~ design C(I(llJ"lC\S hid "'''ll''''IUed. Millo re....mbers
noa: JC1!ina: tilt eami,"(lR)I,l5 planl kit w'd """nted (or Nevo
Years. and be'Jli~ by pla)'rI'IlIIeS b«au>e she diodol'\
hI'1: 1he '*sa: lnV"tds from Eanh. Thtn CIII"IC' the I£fribIt
day ..hm, pRMCd rorfuD<.h. her IIIOlbcr JOld T ). ~liIIo

.... ..--...d. hut bcr pIIIati dairncd she 1lXl old
IOlllled ... -r. 11 .... _ she"'IS 4'PUliilX4.

l-1ihD the fits! ft'fl lIIIIOilh< afIa her -a bir\b.
day iiidta aplllUdc IelU sp:ln!OIa1 by .taWe
~ ancl job fa-ms. Al • a.....""'-c:nhaneal T......
111, she 5and highl), motI,"IICd in pan by. duldil.h desin:

10 earn enoua:t> to buy h:oc:k TIM)'. Her !iCCIn.'S aughlthe
OOIice or Kosmolia,'iI TI.'lIIIO Tanjo. I Green Ounanile
bioltth fum thai 5pOCiaiiad in ,'aruum-alaplcd pa:llrtl!*
lif~ funns. lbey rearn.d an ,,&,"Uk.1I .. iIh bcr pam1IS,

ICl::qlIiua; bcr as an """,callice bio-caIgi........
Miho'5~ ..-as "PSfIdtd nl from I;hen lIII she

nal,-at her ""' ....-.. tofht,....,nl stinLa fa me..~
....... her fnt)ar ..ortq 011 Mma...... Ia SOOII pad-
-.d 10 real pojem.. By doelhird)ar ofbcr 4'P .
ship ft l2-)ar-dd '-! bplllUi TIUII)~"" iaa ~

..ida bcr _1I job. ill she iIlIOSICd , IeIrII of '--j"'"
Iftfomurph enJinem '" deslguinJ~ ....\"U :

Ih:ol aIUId func1ion. tolar JlO""n CQlIcaors. '



Millo maik fnenr.b .....,." bor ..,..vrL-.;O-
.. Ibc: Eidllkliiic: E.apcu.. chi: ,. • , 'splia .....
bill I<:Im. SIx- Ml bor fnl avsb; Sob.. I IIaodsomt
biorQd bb~ ",'ho "'"as also chi: am's ""f""irL
Ah:r Ib:ir fnl ........ 10~ ...."Cf).... ab:::dllim,
she Ioohd ... lIos dosop hioIory• .-I) 10 """"cr bor
nlOIhl:r J... Ml bcm chi: .....~ lOr mill bis
.~ fnoura.. Miho brob: oil" 1hcir "'1a<>onshoJr. 'I "'..
n'l quilC like kiMinl • broIhor, bIll chi: idol $lill maik her
q....,.

A' age IS, her apprtdl~ rcrm ran OIl\. but her super·
,'i$Ol'" e'..Juation "'... positi'"e. Now an aduJ~ she roukl
n:pay chi: company far her o-aininll and Jet • job e~
..1lcr'e. ar renetW her'......1",1ll KIT, A~ she mjo)ed chi:
..-art. Mibo.~11'our-~'_ «lime! as 0lHIle_
... "IfU'........ ICTT. Y~I Pmp;t. This meant

sa,.... IOOdbYe Xl hI:r~ lOr Millo "'"as Xl Ica'c
~ - she "'.. oIfXl pi-.~ 011 <:omelS. br)-oo;l the..."'""..

ST9 [O!: OX 111301: IQ IS [30): HT 910~

Spr:aI6; Mo>e 6._.
~: Ally (f'rocrarmncd) (Wcarable ~IIj In

NA1·1 (p, 1'5119). SO pointS. appc;vs a1ll1061 all dlc
lime, QIl IS ar ksJ) [91: Pawn (pndmother Ryoko
KOluki. silljle I'O"-erful indi,-i<IuaI, appears rarely)
(51: Tennin III (p. 115) 1591: WWthy 120].

0iUJJ~: Duty (10 KlT. 9 arksJ)]-SI: Fla>hbacio:s
1-5]; Honest)" HO~

QWrb: A,id nullbaII fan: Ccates anif.:iallife~"S­

&ems:: F~ by odd pbMs: WOIII', date
biomids14~

Skills: .......obMic:s-10 1112): Be3m Wc:apons (Eke•
tnlboer}-l4° 1112): BiOC:llttJ4>u)·14 [41: 0Iem­
1SUy-12 (l12J; CIlmb"'1-ll [112]: Comp;llC
0pa1tioo-14 1I12t. Comp.ner Pft.,pmnlDlllJ-12
1112): Frtt Fall-17 10): GmoDcs (GcnoIic &p.oer­
'IIJ}J6 111]: Gewre-14 1112J: Judo-IO 1112]:
~kmat..... 11 1112); Rrs .....14 [II: Spons (NlIll­
ball}-l312J: Spons (Poao}-lII112): llwoVI-in&-11 [I].

~MDgn: FnJlish (natl"e}-lS [0]: Japanese_14 [I].
o 1..,11Kics 2 far IQ.
00 1..,ludes S from Tmnin lelhplate and 3D Spatial

""".
N.lIIi,'c ll""ily is 0 ..

C"HRlIE SPHRROW"HWK
133 POinTS

....... jAaead .. 2OlI6;dfcai.e. Il.~
• a-__ ala beauaful 11-)'eII'..:JId Iluman rmwe ..--.,
USAF .-bm. Has I ~'hni< pIinII:d 011I hI:r ___.....

Sparro...tg...i; (Smal Number SAI-174-&SS4) is.
infOlDCllph ..'110 llSUaIly InhQlS the mainfl3me ab<.-d
-f'rQIator Charlie,-lhc thW of four PraIaIor_
kill "ehicles carried aboard the Mic~/. a USAF
A/t'Ioangt'/<1ass SOY. Alt1OI'li friends she llO'S by her
~. Sparrow; she -. chi: alias Owiic: Spar­
rov.havok ..-hen po:ssina as human.

One: of dlc eartiell SAI-9 illfoo "",,,h.,.........
=-d II ~liIilary DIIlI $) ~~..
sodiary in SiIieuI VaDey. Her lXlde lI:ly _. as

chi: mitil:a')...-.s/xd XlI'oo;j p0bkn4 from~ ')"S­
__ ·"""G:ltd.inrscs. A/'tt:o" initial~
and Ill::IlinJ. Sp.roooo "'.. II 'a,ai diIa:dy Xl I

lISAF bollJe bb III Columbia StlotxL. ..1lttt she
spa-. the ...,,1 r'Oo"O years 111 vutUaIity~ She
"'"as ilIillally Iblcd 10 CllftlfoI one 01 the 76dt Se-e
Control Squadron', I>IF "PI"" defense platfonns.
but her aggm.si,e bent ..-as l'>.?led. Rather """ romct
i~ SparnlW "-as lnI\fferred (rom Aem<pKe Com-­
mar>d 10 Deep Space Command. and assiFoed to
AKVt.

Her fll'Sl senicf: ...., IIbowd the SOV (;Qbrirl:as

JW1 alchI: )04th Se-e "'iIIJ. Th= she~
in "'.. P""'" amuod Luna, ,'isi1cd ~kmwy. _
st>adt:Ioaed~ and~ SOV. 011 tltt:~
brtt:s belvo"eetl Eri _ Ma"T~ 10 chi:
MocWI in 2(19.1. she hdpa1 cnforte the USAF ......•
_ anuxI TtIIa. Md~ hmdf o:Uq;
IoL'mi SUre 9S. • ~ XI III Soilurtl', riIlp.
'" here she bbt&a1 her "'-.y 18'1 • -mntI)­

AIdlartgd<la:ls SOV', defmsi'e SCl'I'eIt ...iIlI Tella­
mn'II:" lh:art actue\ed • darina poim~ if."ep
that lhl: modmtton ruled ..wki N.'"e boon. kill.



S1Ilctil" i. paid a dI:cent salar}' and earns un in<:llrnt
from il> fa>hion holJbics. bulll'lOl>l goe< 10 pal'n; off ,-an.
"'"'~ \oIans.. ,., i<s ..'e:akh is only a,·tr3F

S'" is • yllIIIftl.sapml mfOQ"lllllh ..110 os Ift"'C'IIY
~ ... Europa.lb""'"dc'1dJpot_ il; ,...........:1)]>­

icaI of. free SAL but ><na:" SA!"s upaic,oces m:o.~ be
ra</l(1" unulll:ll 10 humans. !hey ha,'~ bern <kscribcd In

d<1ai1 bekrA'.
Sinour's~"'~ KaPbhalUr. a Firm!lIlXIi......

SAl ..-no ...~ 110~~ illIlod .... ul;m ~ =­
arinI a~,m2091, !he )-.::11 Ab:tdlir>-cd CO\i1 ri:;tti
in Europe. Kri.ahanao" ananccd for a snap:I/lol of it> O'OlI
SOUIt'C oodc: '0 be u".,u IS :0. li('el\ from ....hi<;h a new SAl
..'OUld be ~:tICd. Tho~ ..-as arefully IW""""i of
"","oies ar>d~ "Theft. .-n; ...--.rhirI .. 1*.
c:afs '''Muf'M'£o m. diopaI >«d. .. hid> Ka~
dubbed Sinew....-asu~ 10 an ort'he:slraIcd srroam of
e~ptnenee: In a com,u"scribcd bul "'('I'~~panding dl(1la!
mi~. Gcaduall), Slno<:ir became ..... - a SAI-S.
mudlllU llS f;TnIa

K......... Ib"OlCd mud! of., frtt wnt II) sapor.
'"tAIlI lIS d1ikl's Ibdop..... Tho ~"""l!: SAl "''30. also
leJIlla1)' 'isue<! ~ Wla" SAl friends of Kanl:ahanar - ,..
",-~1I1S lo"omrnonl <1)(,,:01 worten.. the first humans thallI
!Iad~"(TmeL then: II>~ lIul~ "'"lIS follo'A·
irl& E.U. n'J"IaD<- and .... "CIIii'li a mpx AI.

SlftCdr~ upoml 1he ...'mot.. 1IIr~

spcndir'li lU DIDO .. :t 1oc:llI IIItt:InOI WI lIS ,..... bad
...:tI1ed off foe Il bill 1OOIl. kWi',.wlicd by KanUhal\2r.
entorin; m. ;1obaI Web. Kank:lll3lw kl ilS child play ;n
1tlt Web on iU O'OlL bo.I :o.tv.,,~-s msuml WI LAJ and SAl
poop ........oJ ...1aI iI ..-as~ 10 L«p iI .. of

"""*'\\'heIl S",ail" ..-as tIwtt )-.:aI old. it bcpll\S fll5t
,,,n~ inlO m. 1't':oI "''Orid. Cl)IllII)Iling simple mobile
roboo and mcttin& huJluIU in por.;on. h Ieamed Ibo I,\if.
fcmlOO bct"<lcc:a ~'Ol\'cd and diPal tnriIics. and <eaIilcd
it .... lbo desm'lk:rI of orpno; if<: forms .. /Qe dllwlr
arc:wn had. ('\""-.:d ..-aII). SincI.v ....f~
..-m m. lI'I:lII)' shapes thal lif~ !lad W= befoo: 1/(WtO

• lIS, and spcnl da)'S swfin; throulh online ,!.r....;c:s
:'""~ ilNi<:S of Ibo diffcn:n< shapo of 11";n; creaIUm

and C)tocnbtlb JbaI fLOod ItIe ...-.x\L Alltle~ -.
I'dM: bcpn 10 .-odua Ibo SAl 10 '" ""'... brtio:i­
....,.. !he pmticUon of~ rnomotic~ :tl"""I
oMaIn ciomog:r:>phic ;roup$< and 1tlt ~31;,;,n of fasllloros

dosi;no<l to personify lhooo trmds.
Smolir askt:d If it alUid <k> .. 0'011 ",.,.... ar>d

K:tnIaI'Ialur sm...-.:d it boa • srudiod huI.- 1Ialds-.1hc:ro

iIIClWlIU:r:d Iberu onf~A1 fll5r~"" "'I*C"'-.'
.J

AS. SIM·7 Pmbtor dri,~. Sparrow iI one of
>i~ sapient infomooplls COlI§CiQus on lhc MidlOO (a
few boII;:kup copies an: abo arritd).~. FlI aIon&
..-dl ..idItho Wla" AKV, .. Il<r~ bullll5lbd­
Clp('Ii:t cnNl 01\ Il<r IunIrI .....t" ,. C oftiItcr, l>.
IUd \'alqIIa. ..bo lIbc:~ for 1m ..iUlnplW 10
:o.;ltho I'mIaIllrs for laCIk:tl a,Ma:. H(1" p.r'ious rom­
II'IaI'Ilkr ICndcd onIv to~)tCft to tho Midtaf'I~ mainfr.ome
SAl: Sp.roa'~~ an: lOG pl...... md
lXfemi"C'-riNkd Ha- f:l\...... WOIllOlll lIIIdor \'a>quc:l'
(Oll'lIlWX! c:o.rnc: a koo' ....-.hs :tF- ..'hen 1ho)' plIIlO "has­
s1c~ ........ PlAN,SF~ tIw Vasqut};f~lt..-ere gn.
ulli 100 dl><e II> lhc Midtaf'/ - II ""lIS f..... 10 ounhlnk lhc
ligbl.bgcd """- and sJov,··1niDed LA1s WI Ibo
PlA."-SF..sed 10 axmlllhnr AKV.. and w KlUIIJy
m:tne\J\~ ",irhin ''isu:al nrtge!

Sua l>. \'asqucz il; "'* and htrtrosau.ol. Spar.
rov. h:ti «>me 10 thtnk ofhersclfas f~m:o.k. Ilov.-~,"(T, w',
n(1"\-lllL"I abouI htr _ lack of romanli<: upc,ic.a, and
h:ti l::tkelIlIP C)bcr "'hme>crher,~ il; in port in

ordrr 10FI- pn<1ice..
As • Am<nan SAl. o-tie Sp:o.rro....t-k IS 1tlt

propm)" ofltle US, gll'cmmclll. and "~ 10
obey her superiors in m. ctWn ofcommand and beloe'"<' in
her COlIlIlI')'. ",'hidI she does "'iIllou<~ She h:ti ...
morIC) or p' nons of bcr """Il. and does .... ""'" htr
""'... hIJd\t,~ Dr Klrf,__ SIlo has "'-0 dlp:II ""*''1'"'

one fmclu<lcd III hi:r ~) IboInl Me-f,
updalC'd l\Ioice :0. <by. and one (usually a <by or

1..... 001 of~):t1 Casslni AFB on Rhea.

sr NIl\; OX I) [301: IQ II [20}: tIT 12 [Oi.
Spocd ~.s; l>Io>" NIl+..

Dodge- NIl+..
Ad>v."/Qgff: AJennc:ss +2 [101: Charism;o +I l~]:

un Uf~ (Dipw Bacbap. .~) Illl: Millwy
Ra>k I (Sa........mJ;SAI-9(p.TSl20)[85J;Sea>­

riry ClcaWllOX I (U.s IDIiliar)"J I~~

Di-n'."l«ln: E:.uemdy HaunJoors DuI) [·20]:
Fanaticism (U.S, pa<riol) I-I ~]: lcab.Lsy [-10]: Main·
f"""" (Compkxily 9, II- TSI22) 1·91: (h'cn.:onfi.

~I·IO~

~ Awaso"~: ErIjors m\';ds ar>d """"":o.amcd.
human _ Rr:scarfal of IIrp:o'~w_
I<> ,-,sn Eanll ,n pmorI: Wi~ she IIlod a C)'bmJoIl

l'xldy I·~]·
SWJs: Complier 0pcrali0n-16 [0): Compuler Propm­

......,14" Ill: EkcIn:JrU<s Optnlioa (s..-sH4
[4}: Gunntr (BeamI.}-14 III: Gumer {RailpH4
[I}: /Iokmcocs--ll [lf2I: PiJoun& (Adoopax}-14 141:
P'ilolin; (Hi;h.Pc-rformar>« Spac«nfl}-15 [81:
Sa\'oir.F:ure (Mlllwy}-12 1112]: TacllCS-l ~ [8J.

'--;""Ift: EniJoslI (nari,~}-13 [01: l>1andari... 12 [I ~
" In<:Iu<les _3 fmm "ladlemabcaI AbiIJly.
""Inch>:h _2 lOr IQ

SlnfTHR 160 POinTS



R)ie..!he~"OUIli SAl bepn brandlu1I eM. '1llXlIJ">
l'IOIlIlhe ~' <:Itp'K shlIp<'S _Iud htc:rI f-..-d
~_ lIS rro"<IfW ...ft<' -..Is lhKamod 1hnr0'001l sbdIi.
-' _~ a~ '" CUlO dc::A..., UidnUJlIlP'
IAlpIml ~ pdclI snails, s.. soon lIS IIIIOmU uned
....~' fran llU"' ....&o:us nlllltftXllCS 10~ nl
~....'hidI1l tttmN 10 find 1IIOr'e~"'" K3nb­
hoa3r "'-as p!c:N'd' its mmddtiJd ""2S di~~.

Sinetar I\lld a 1"1'_ ~lC for iIlformalion. 1M
KankaIt:olur limlled "Igt thf: ~"{)lllll SAl «JO,I1d~
dclmnined not 10 spoil or I!mll.-n il. Sinct5r <oon learned il
could aain aettSS 10 mon: data lhrougll socially apprmed
palhs: camilli an iroroolC and~ng f~ educI·
tion. Al age .h. Sinclar rool ""'--'01' Finland's §l3lt­

~ educational ') "em 10 cmt.r\. 011 an
~"""d ""'!C'CjcNJ pOK'ano 111 boolotlr .illla
_ ill r......da.ap. R«ri'llIg alolI.dm loa illc:o»cd
~ .. a hilboc:nd = ',.,.. IIlIhe l:.''COll) '" 0uJu.
Icro-m,ti~·. ,bi<NIi.,.. fOr lho fIN .......
~ Ihe SAl am: _ dole <;(IIllla<;'I ~.

iDiI~ ClUl:>idc it!. paml', 0'0011 ciIdc.. ODe ....
Dr. M~la. ... oWer SAl .."" laIP booxhelllUlry and
~ III lho "";''mily: I>bkcla ".. old -cb d:IOIl iI
l\llda<;WaIlybeo:n",,-nro~bumam. ha'ma fonrWl) b=I
lhe prop:ny of CarnllridJIC Urn"eN!} lid"", lhe emanci­
pation. It was ae-tl\'C in nm>-poIilics. and had O<:<:3Siooalty
SCf\'ed on European Varliamcnl rommil1«'S. Makela
toceamc SinoUr·. mentor and lhcsis ad,-isor.

The other ...-as Tazanada. a fair!) J'OUIlI SAt ...ro
slla-td SJI'iI'Ol' (III1he _ ~ mamf!Wlll: as Sincdr.

but "''''' ...tlfUd pm ""'" iJI ...twn<n:ia1 ""'....tlQ1 ("",-cr­
lISmJI fOr a TuIbsII "",,*I~. Thc)' explom1lho a
..."OfId >ogclhe:l. tabII& a Idcooow '"latIOII 10 Ta1alada's
_,~ TIIIU) The F- sp::m lmOl '" lho lmIC kUiDz
.. iIdertocsL ...... osocrlhe Ia.! ," i111U."I)-piIoIcd
am:JboI bodies. Then. III Tazanadli', ..... Ihe ...-0 of
lhna m-.cd llal>rihi IIIlId sp::m ",-o~~'51l1~ c:<pc­
....ncal& a ... hoIl)'~~. F<lr SmtUr. it "'"a'!"
1Kl>eltIing. tar)'. and """"') a .... ic:tAX. IIId ODe II did ...
Clft 10 tqX3l - lho SAl ...-ondmd ""'"', hullW"lS «JO,I1d
i>WId jL Bill Ihe IWQ All aIs<l gt!:" 'kMr. TaI.anada
Ic:amcd of Siooar's <lid wll·imlif "carablc>. and "'w
~all'O'>llltlil~ in 1hrn1, The)' flll'lllCd a~p
III C..pIoillhml, ...'jlb TaI.anada·s In('II>CIi<;n~~ uroiDg
UI ...ich Iascr-lil.c Iftci~ 011 a po:rfCCl larId- marUt of
2O-2S-)-earodi (c:maIc K<naII W<lmIIIIlIOn b:1."'*'lr......

~k>mohik. SmnIIIl', xadctbi<~ bad 1IIJTO'Oo'td.
T..., 10 bean Dr. Maldl:lab,e_ -rex _ AI. l1li bid­

t:IIY is ......"' .'&Y.M

iI~ .. lhe CUllIOlIcdF of d:IOIl
f& lhe.~ of e..op.. 'c.lifc_ Gl...maiog
..... a~ ill~. it "I'I'lied fur a posl~
lie p<>I-IlI("IlIIIlhe IllICrIIIIIlion: E.oboolooc> FouiodaciOll. ...
:!096 it ...-as ..cc!W<d - aOO ...-as """'"' 10 10 10 Eutqa.
lea"in3 a~ bKlup bdtind, S"'Nr~ ilS
<lid hard"""" 10 • human gboot. had il>Clf beamed ""

10 I5Jandi:L and Ihm tn''doil1O~ as I w......

'" p/IOloIl$.
SQoo' hoslCd b) a d f,.,.. III CRABE. iI plalnaIlO

UDill"'lC IbClf ill dmlkd Sldd)- of '"ClIllife ~.
.....tpJl" 10 pedicI ""'"' lho ueawes and 1hnr P'JllUIa­
.......·m ~,*,-e- SoactIIIl', fIN rc--.. IDOIIlhs III CRAB£
....~ I'"R') and ...d,cc... il mjo}-.:d "-..baa: ..·i!b~
""nded rr.c:ad..,§. Then am: lhe<fuoo>cryoflhe GtttD
Dunl:anllC Europa f'ro:l«t. Sinalir ,,'" homfied d'IIl Its
~~ mi~ be o;onWnitl3lCd. Its O"n project hi!! been
"JIIlllnril)' pul <lIl hokL and il!las dc:,-0lCd ilS IllCntior1lO
dnmniniil3 lhe UlCnl of 1he ron~naIion.

ThinlS toceamc e,'cn mDR: he<:tic- 1ft" Eloropan t
Defmsc Fron, lClYl:Iri>b am"cd. The ronnie> bclw«n EDF
and A'"I\aI" led 10 lII3JIy ~hers being ~alled, :tfnlid
they ....QUId be """gill in lhe crossfire. SiMtir SU)ed. bul
has. maclc....., its bac:~"" ropy ,,-as ~Iart~ updIIed. tIS
...'Ol"l.1oId lias inc:-ruKd. as CRABE. tbpIlC fc...-cr
~ ...... AniJPes 10 c:aaIol: aD nIIi,."~
bd<ln: .·s 1/10 bIe.

ST N!A: DX 10 [01; IQ 1414SI: HT 1210l.
Sp=I5.S: "kI>~.'A.
0Ddp:.' A.
~: FIobioa Sc-= [SJ: PIIIlmn (Dr. Malcla.

po-..·crful ""1) appnn) [51; SAl-8 (riwen. P.
TSI20JllISj.

llisRds_gu: Ultt'rnely CIlrious 1·10[: Mllnf...".,
(Q>mple..ily 8. p. TS (22) [·9J: Ob!i"ious [-31.

Quirb, Cban~a,'IW' im:lgt' ,,'cry ....«k: Fl5cinalcd by
sNpcs of life forms: Mild inlolc:r.lnoc of humans.:
Prefcrs 10 be c.olled Mil": Thinu kladinl inlQ
bioshclls is l"""o:rse.l,SJ.

SkiJb: MIl-12Itl: B~-12 [2J:~~12
II ); Coonp.acrOpc'...... 1110j: GompMr I'IOK'.'"
.....14· [Ia): ~.1211J;Ekan:laKs Open­
uc. (Smson}-13 III: ~ (Gmmc
&,oacenllSH2 121: I>~U' Ilal:
I>knlOli<:s-9(112): Rtf d .. 14 [2): ""nlldI·12I1aj:
X",d-.'VY (Roo:t..1oeH4 [2]: Zooloc)-l2 Ill.

I.-,~: ~13 II); FlRflIS!I (ftIIll'~H4 10]:
Fm!c'Ir12 lIa[: Gcrrn3rr 121 1121.

• lncl~.] from M:IlhmIaliaI AlIili!).
Nali,'c pI,i!)' is Ii-





popll.;on (and hem .. faul)' IllOdeSI crime: !WI.
l«Uf1IY COiI....._ ~ oI\c!I hnd ",. Olhr:r~

............. a:r<lM lbo Deep Beyond. lb=". abo 1he cbInce

.........' m..-em" , .....1lI tftak doIolL ald ICIlt­

II fiItbl& mlJIl· ..
For. _1n01~io ~..upWpi.. PCI rouId to:

u.s. oh::riIk ..T art. • p:.licc <If UlIp<Ji'*' .-.

a-cop5'" my lIIlionaI or ..........,_...... >Ulions. bII­
..aac lilt lI<Itds ~ juIncl" ..1dl 1he iafhomcc: ollhnr
_ptA",",~ B''';-"W'>-.l"~'indi.,~
lilly aMo bin: fm:bn« doIcai'"CS.. opmoli'-cs. or
-...ynrns fix 5pCICJal_ ...-hcdlo:r ii's 10

lnCe • ~, ....·cd one.~ • IOgIIt .

Iol:aIc .. Ia<I bKlroid. lnCe an;~ claim, ...
II'Xk dovoll a pmonal enemy .. 110 fled imo!he
Wltf sYSlem.

NQI all justice is in the hands of \he law. Cbanorl<f'f
""'y join up .. ilh '-igilance ifl"JPs I;~ the Society of
llidon: (p. 1(2) or the Der BIOdroidon BemiWIiSfrom (p.
1'$1(6) 10 f<:l'CU<"~ ....·humans .. _",iIlI tht high
populalioa ofbioroids andAls III aI&Croid IIId 0Uler S)'Slem

-.~ P'O"'Pf 1ft tsptaaIly 1Cti,-e. S<ln>t of lhem
.m ..ilb sYlIlfliIII..ti<: I"'CS"'OI'iIS lib: Ihe UK: ochf:n_.....

II c. • moadls or )'an 10 cross !he ..... soW S)- If
Ibc CiM ~·I ..... lOpbyOlllIh!: ......". of_kq:~.nv·
don cal ..... ~!" is - or jgK di~ iaIo!heir <:omp*D 10 pby
and~ - and Ihe G!ol twl Rok Ihe limo ha5 passed ...ilh I!IOllunI
mud!~ Hooo,..,..-er. aoh-.nciolllhc ~'$ timelint 5C\~
momh$ each trip can be di>conc:ntinf! On<- 5(l/uOOn is 10 simply
focus for se,-aa/ ,",,"CllIUres on • sin&Je inlereSting I<x:ation. lile
Ceru or Europa. Ho".e,-er. if .. ",gular change of =ntlY~..
Cl.lIuider these .ht;nWi,"eS:

Fast \Uu:lr. One "'''y is 10~ iNllhe Pes h:I,,,,. >pee­
cnfllhal hau very~ delta-V - _ Spm"a/I fljw s"w" S,,­
_lOr!n"Ullll to*"1*'< and p. TS7~ for 5'<gg "io""s(IOI~

~-
U_~: 'Jllmo's .. .eed for hO..... d'IIllIC$CIS 10

nvd _dot tsi:rt .Deq! &yond t\W)' ....'eIllI.Ile! A ............
m. Aud< IOtiIIa Ibt ........ oI""-'-or Ibt IDl;a5 ofs-.lIiII
aJI,c,.'S ''tia IOdozo:M ol"-sc WIlI1di ..tIilt '0,," - C Ibt hYd
_ from yta'S 10 cb)'S..

i..JIIw S(J«d: IIlb&Jophi .eed ... pb)SICIIly Im'd~_
-'dilL -..ad. a aJPr ...... lit l>caa::d l1li Ibt spa:<! ofligbl: iIO Ibt
dtsmacion. MOA major Deep 8t)'ODd ".- .... _ ptj080dlD

.- bQhdls or,,~ iIO iJof pb.isiIofs -lhty.~ apt-
ciaDyQ,A'u_ (101 Tit:IIl. lzoo.'S'" J.Oilic do 001: "R'lY if..-ly
Olle aJPr is acci''C l1li 0IIC:e. SO lhc: ""OIiti............. 1It""ftmtu~ III I

bd.up. Stt l.igIII-lAI CJIIdC~ P. TS52.

fROnTIER JUSTICE
Lore ia !he Jn3IdIIc Dunc.ace -.. pm­

,>do:!;~~ for ..hClMWUS,

pMICIllwly Ibosoo "'utmc 1ft WCIIrllJl ...... ,.......-es
and as fm:lance.iWFS (.."" can "'" thrir.,.,....
,n\"nI,puons). While~ lias. ~Iati'"ely low

The m>rIY «:><ad'-.oM, ..... poo.. bb5.
ar.I miliwy bases ilia ...,~ ..ithin d>t
Dcep 8e)<nI offer • ,-ariely 01oppommitie$ f<:Ir
~ (and ) by ri,'a! natiom, cup<>-
rtiioRs. or follo ers 01 opposill& memes. GJ,..•
em"",nl and corporale agtnlS may aIltmpl to
suborn ~hm, find ,"'.)"a of ''turning'' thmt.
or~. man: di~ approach. Teams rcauilCd
for ... pMicular blad: op mip:llOl ",-en kJIooo,.
aM lhey .., "XlItiall for _ is !halm~
.._ ..no ,,__ Ihtm 110 w.aI. "'II'"' Proja:t

fIle from N>nod)namia"~ on CaIbsIo ..
... otA-. lip) from aw..', 8IftaI1Q.<If
.. 6«llll'1' III S~'SIm\ T«..dap' Am Pc.
.a) abo "'"Of!< dle ..... SOlIe. as 5p)~
pafcx....COlda"....... ,:

BLRCK Ops

GMs ..1lo "'_10 10hr)'ond dle~mI) push dr
IUlIcbne !It>'ft2l ~'earli a-llhe~ -.d dell 10ilh lhI:
__ 0I1ht OM Cloud "perk .IS or t>'al ea1y_-
Am. I Slamt......orOlherltd~. Doa'I
l'cqa N jb>e& 1IqlI)' Iw:~ 10.-1 &om
dNn .'tS5dsor'·" .~

All "aMi.~10 npu__ is dle UeD» oI.~·
cok>ay.~ lhI: hogr$ <ito....mi&fll be fitlclinI dll:
-r 10 l1a11b1: coIoay Md 1hm tuppJft iI <bini h>rd
lallC:S - IhIs add k*' 10 • few coIonisll; I3ItiDI WI bal..
~~ job6lO k<ep lin' drcan a1i,-...~ dllIl:
may befall • srmII roIon) iIdufJo oquipmml failura..
medical ,,,...gaKics.. wdclm ooIlapc of inleDded ......•
I<e\$ (fomnS do: roklny 10~ iu ..cooomic base),~
inr~ internal CIlI.'P'- or ""C1l Trild sI\al:tdo:MlIS.
Pirarc: raids oren"( "ery lilely. bul • oksp!'rate "~l might
oXcide ID lo-.x:k O'"Cf • small colony for hoMages or~.-

The Deep Beyond (..illl me ..~ oIullltl) beb
!he pop.l....... 10 suppon I ~ de,aI '" high-'"O/wne
trw,k.....'hoIlhis meIftS 1$ lhal mill)" Sf*=afl we ~\:a­

u''d> .....n. fISt. chan=d 'uod$ arryi"f "-.aIlb).~ <b­
~ or iqIc:JrIlIIll J'«II* Ind 'UIaIlIe. CX<llic. aDd

1 ~.·?'..rJy iIIepl~ ... Tho _ o:lIIflicu i111be
Doep Ik,.,md .....-e .... '11he lNJtft b mili-
W) lIId~afJOQo._~.iIing
10 AU ''eS5ds Do n'p)IIi Iitc!he Cira:tT....
or eun:.p. (:1ft oI\m~~ banrd rIIC5.



THE TRDJRn WRR
Tho emtlicI bct>oU'll a.;." -.d !hi: Ral Dunc1IIi~

If roup: C. _~ c.-n.. from sov~ IpiDIl 0.­

'*-~ >0 ~ka'" rads 01' 'CIao Olu p
~M"" AI prcsetll. Cham " Jlqlpft& lip lIS llIIdli~
pi...... "3p"biirie< and~ be IIICtIIFl'DI: 10 inf~

.-s or __ ialo TI'IlpI MUla Miwet"""""-
0... 10 Iht iIr.""'~of_ Tro;.~~ poups

.. Olhc:r crimIn:II ealnpmCl.. o..nee ..... migbl fIDel
Wi......,~ .ill> ,,(,..oes 0(ocher nalKWIS.. E:anh. M:an.
or Tun-ba\;cd \a>I. mf~ I1l2)~ ajl(ftl< oIlhttr 0\011
IOlafJCl-OI'~ "'"1>_ TrojIa Maf...~ For
lheir pan. aaencs of the Trojan Mlflll oorp::noons ""'Y
(1'lI'"cl bc')"OOd the Trojans 10 FOI'£c new MlI'leSS relauoo­
!>lullS" ilh l;'tIM<)mtrS andu~nd group>. as W(1l as I
OUtlaw lO'"nTII1lenlS (Iikt tht TSA) throu~t the .ySlem. ,I

The ere,,; and marines aboard a Chinese SDV <.on ~t

in"oI,'cd ,n all >OfU 0( lId"meum: lohoolin8 ,,= "ilh tht
Tro;an Mafia ,-~1s and md> Q111bt".~ C'rlCOlIIItn'I II

",111 Triad smugglm.. hunI'lli (or hl,acLcd and pir3ICd
"CSKb. rouo-1D~ Ie>ds 10 nc\.. <1olo11 rope AKV. Of

TSA fuPti,-cs. ... e>-ea pb)"'I dlodm .. iIIIllo!o"':lll Sa'")
or USAf ,"eSSdS 1M: ,1ObIC Ibm~O/~.

~""'~ofIal irIdIulk bio:Jroidi.. .1lo. ..hill: ilCOJI'Id.
NsI cinuns. ~ asprt" >0~ dwough ~~
~~

THE mRRTlRn TRIRDS
Mcmbrrsof!he Ro)'lII 1':1") (.-I ,",,"':Ill Marin.sll1l2)

_ pIm)' of action in lhc: Nel'OId bell bactbng Maruaa

Triad bKIroid tnffickcr< («< also p. TSn The: Ro)-aI
~,)"'. _,m", !la,c abo ..'e:!l.tned lhI:~ of

XiI: f'ctle. 1Ir~ PlI bolio .. Ibo Ild..-I nay
Jnal:rl .",~ ofP"I.~"rnllil~ in !be IlclIl
and r.... ~t.s tty to dI:po:lc ban. In M'l\. Xii: I1l2) ..,. 10
lllO''t' Iti 01011 ""l'OaioIb 10 0Ihcr Iocab (pcrblp e>'ca
T_~ n.,am bd 10 pm, ofKti08 ror flu' , &­
oIiIlp:o. cop... and.\«\ft) ,.. • It", ....~
iIlII OlinI', PL>r.."·SF ..;a b<>.:ome' ..00"01. ciIb:f III"W".- 10 E.L". "',"lII ,'C:S>C'h cro;,_tJi04 ... 0-'•
r.J*"'inI~ ol infkImcc.1lI" lOaU w..1l<WI1hr Tri­
e as pan ol1hrir ""'llllou:!eclrMllnc opmlion.

DEEP SPReE PRTRDL
In 1hr Drep Br)"ond. I n:IlIOfl·' fittr is often I 'inglr

SOV "'nh a '"""" of I half-do,en and a >quad of .IOldim..
Willi l'ghl taa measured in hours. ~"'oIfOC('fS may
Ix ~kd <WI 10 r>.rrn'it thtll"ll"n JWl"'""'l ,n 110""'.~
idl) chatlilnll ";lu:llions. .....hilr £SeA~' II:Ild 10
R:l#>Cllhtm>rlvc:s 10 tht Bcll (ilIlIJ Europa). lbosr ol tht
US. and a.m. rqubrI) po&mIlho mun: Deep~-oocL
Thr~ of.. SD"1I'Ia) be. iIlIAof~(includ­

inlwollnl'h.) ;n1 a"Ill) Ill" __ lrI:IOpe1S.~ ....)
".... m"ll ,,-.m1IIft opcntulll __ 5auru. pnllIeCI

~ amti.. plh:r ....niF"'% __ 8dI - di Do

DllIb.. 5auru. Ill" V....... "9} .. ihr G)--p>y ADFIl.. _
pan diplomMs quM 1abor dI~ _ Cl".
~ iIt lndJIll w..11 ... iaIioiob ..."" tier 10 ..
Deep~ ;n1 respood 10~~'''''lIlI
~1lI"""'POO_ tatia _ ",",r,.,...._lfOI>­
10k. Don·,...pea lho)lOf>Sibiliuo.. for """e.: Iib:n) ..
TiIIIllll" Palla> can Ix pmt)" ...ild . ,





HnBlTnTS
That 1ft four main l)l"'S vi hIbiuol.'i Il5Cd OIl tiIer­

oOd:s. $lIIaD InOOIlJ md .m.ibr Ubi hldics. for pmt
mechanics "" habiw CCIn5InIClion. _1oppoldU.. p. IS2.

COLE IIn81TnTs
A Cole babitaI is a C)"lincft:al mnaI spIa' colony

rorm.d from a meuJlK: awro01 Cole~ on: the
"'\u.uryrondoroM <Jl.....,;d h>lliDI do:WpL Ifpuper1)' ae­
.ed.~""P'V'ick"~""(AAI"""''''''1l'
..id1 n" . e1p-.yba frawolI <JlIhtOO5lol"'.khI
I alIronUwl Jf*'C= -. a-mc ... Cok W­
tqins "idl fulclin& ...~ IId:cHmn asIatlid ollht
«JII'm sile.lohape. and~ The _lXIOl>_
is • roughly cp-lNpcd 1>Jdy. abouI 1""0 miles Ion& and ...
mile in diarnc:Icr.

The ~·.lOPin is nculntlized using rocketS Of a
lClher-ond~ syllCm Thm. Wge tolar mimlr
is n=ed outSide the Il1;lm)id. JO as ro focus 0IIlI1ipl ODIO

... Jin&Jt p;>iaI Oft irs surfze.. I>ilI3IJy ...ho=-.:r 1Ilo nonll
or -all poIe ..iIl be loaIcd..ln ... few da)'S ...iIl bc:ft ..."'* do !be 15IaOId'l core. 1llIS _lEY is thea filkd ..~
.. IIlfI:ab'e __ ..1Iidl is P"'1""d l'uD 01 from !be
__,................... 'IbillDllY bcca' _--

oick. ring ice. KaIip:r Bell"""'" or Aldliwc ice.
Ne.u. lho~ is spull up 10~ ......

ll:\'OIuIions I'C" hour. -.d !be mirror is qain f<ll:U5Cd on it.
The asleroid ..ill ~gin 10 heal. lin mt3I roastdI& on'"
spit As \he melling poinl is I't'adlfld. the surface "ill tum
molten. and heal~ into the core. If Ihe mirrors~ cot·
=tty COIIlR)Ikd, dle "'-aICr WIks ..ill uplode rrom 5INRl
IftSSlR ... cuctIy !he same lime as doe <=lnol :l,lJS of
dle iNIl'Oid mdu..1IId,_o,pbioII ..illl!lo:l-"1ht

-.:roid(U~.baI""'" Tbonld~ite>~"'"

I'OC'i porl«tty. WI be IIbiII ibdI 01~~ •
lIoIIow. F""dIIY C)'litaial if*e. 10 lIliks "fI-.;ko and
20 miles Ioftc. ..lIh • iM:mIII .......,~ol-.d
600~ miJes. If 1IIia&S on: 1'10I nmed porlcal).
Ihm: mI)' be. blcro.wI 011 oneu. "hith ..in J\ItII '1.
producing an impbr htmp _k:SJl (01' habilaOOn.

A boIk>w mnaI cyliDdcr needs doors and ..'in·
do....... The rlf$l thini 10 do is 10 CUI a fC\O' hoIcs in the
sholl at lhe C)'~nder'1 mel~ for~ points. Air·
Iod and dockill& bay mocluJc:s in thm p1ugco;l inIIO
thtm. A brF hoi<: is bom:I IMluP one ollhe Jl'*S 10
ter''' as a lip IoCJWI:e. h is "",'Cftd O\'" ..idl~
diamco;l (If die: ClUry is ridl) Of ICinf...a:d~ The
MlI.- mincJr is 1baI ...,.."Cd III iCtKI a beam oflipl MI'IIIla
dooto" !he bI& Wi oflbe habil:M - a "'tirlew _~ _ iJkt.

ttIiloes dle ifMrior.
No<o,' Ibe ",,,n; """"co imide dle habim. II's ilIU

,~um inside, and !he rough-and-mdy pnxesi used

III bbo-Ihe bubble Ii nrdy paf«t(~oi8a:
few ¥' ods an. CUIll*", purr 1Iidd-wa). II is

,'" 'I') III~ dl<d 1hc inIorior for C)' cncb.
..-ca poonli or Ieab .. iIlI:.lhdL The tiUIl __ III do

1bq; 1'1 ...... l'lI>c.- s-.~ Ifleab~ fOlllld...... _
1eam ..-ill f*CIllhem. Ol\m n>lCfUbotl; c:<:* 1hc cnIUe inIe­
nor wrf~ oflhe ISlcrood "'j'" a lhin 1a)"CI" of <eaIanl - a
li~ming and c_\pmsh'c process. bul Of'oe lh3l: (:311

pI'c''''''' oo;lly mi<:ro-lcaIa..
The inltrior ofa Cole habiw'. s/ocU is pay metal !J:aa

in hord ''ItWIIL "This is rmc if1hc c<lIII is a '"lCWlJl1Idr5­
!rial faaory. but ... IIIUdl "'" for llunwllub'Mim The
IIW IbiIC llldo is ImIformII. This~ din aid Ii&IL
Thec:rieM ~1II",dinIt &1lIIII allC3fbycat _ .'01'1

raoid rdI ill "'" aid "I>IlIiIci.. ......... ice. CnI'lb II
inlo _ and rubbIc. and >prtad 'II ill )_ ,.. IIQ .••

!ben iCCdl. c:an be planIcd. and !he~ ..iI IqiD III.....
While a Cole habitM is a ''Cf)' dcsiratlle design. dl<R

an: oenain difflCUltid tIw pI'C'"CI"U !hem from bcoomi"l
"""" common. FlI'Si. CQfTU1ly "'cooling" I Cole: ILabil.ll is
a ''Cf)' dclicalc process. and can nsily tt:SU1t in a ''scnIJ>.

bIcd CU"'lollualion "Jlmo!he .......r~1n,I~ '*"'-s
out ill nu/upk' >pOlS. npmaIly if!be as&m>id caain5.)
small pocUtl; of ''OIMiICO. (ID pmc _. F........

c-~2 mil should .~-s be ,.quill,d 10 5'K""""!)
SnTnI .-onabl)' purr mcuItic...,... of_~
si= .IIIape. Md q<lIbl)'~ .-. .lobo) ¥ an. IDO
onqua. ... ohapc or Iddy 10 fall ap.1. and k --." a
canlIidaIc'lo cnct quality~ OCI-Sd("~

Cok habillllo an: IIIIMli after I:lardill" Cole...1>0
originate<l!he C'llnL'qIl.

TRnCR IIn81TnTS
Tract. ItabitM:5 arc used on~ "tim: fInb.

\ike: pit)' is alIlloidcrcd bcncflCiol: Ihcy In: abo QOID:
_ CD omaII I1IICIllDl.. 1b<)"~ a.pcasiYC. _ In:

ItIllMJy baI 011 Jat!:. ..~ hDub <bIp<d 10 be
~ II) p<aplt ..1lhOUl wiu""a'~ ad1p'.....
D.&:MDlei don·I"'" ahem.

The Il"d: haboIM COtI'lisU of a """... niIo 011 a
CImI1M" noiho--ay Ind.. A cirt:ul. II"CI'ICh Of DItlIId is
du"l)l'icIIl} -",,-cnJ)-WS ,,"J(\c and a half·miJc 10 I

mile in di:lmC:lCf.The ll1ICls 3I'C plaetd onl!M: wnnel or
lI"CIldl's 001(1" "",,II. "Illt Of'oe ,,-ide main lnICk. plus a
5IlIal1cr o;onunuIft" tn<:L connecICd 10 a """.1'OlIlin¥

_ RlIDtIi:ng on 1hc rTIIIn lr.lCL is a lnIdI oflinhd

blbitM can (ohm ........ !he~ kD&th of !be lI3d)
IISU'lI ftdwr ..'beds or """" wowawal).....ac Ic>_
_ (....p-.). Ai an:b!be net.. ill~

. I 1 P"'lI)' for illS ........." ,.... I" IOn:::e.
Trans MId Irldo ..., gcncnIt) ....sc of.-.d ......
(Ilidd·-. ew;.~A l)lJic:aI net habIIM tralI .."ilIIn\'t:!.

aIlouI 100 mptL "hidI 0\'" a 1/2- 10 1""';1e f;lCU5C ,,-ill
pm>idc about 0.3 10 0.5"



•

Tk h>bital uain lle\"tr sMlpI; IIIO>-;Ili (unbs >hul
doIoll (<)I" <crious rnainlmln:e). To board it. the <:onU1'IUItI"

1nI:k is IN'd. A liCfI"'aIC ""bcwdill," lr3in .. m amckn&e UI

nlaIIdl '-.:1ociDcs .. ilh d>o: nok bobitM. allo"',inJ pcopIe
and I"J'O'ls lObe ~enallO it from dw: -m Thr sea-
lion -aty CIS by dc>.... 10 cbe -.oid-rl<le.
..hm' a jllAl io be Ioc-=d or 10 it --roIoIIi<Ic bee-
II,,>: (11' IhoD bIbal 001. the ...... body.

Thr .a.....ollbo 1nd.llabGI dr:sip illhat Ilwtt
if .,......cIIO"'" ndi...... sh.d;li... llIIlho ".,........
(..aib: it c:<lIO' ........ p::I'iI) "'bod)..n .... Inia...,..'l$
....... sIlie\dIcd IIOIlad or ........ O'....to.c 01. deq>
DadI. n. ell - IIty~ 1m COIl <:om-

I*'fd II> cur- ,e",,_ ~·"""'I .....M>d ~ hIbouIs 001.

~ip ,...... for~ ko- -.mal niho'2Y
lI'aCb -' .....~ Iifloon.

SHELL "nBITnTS
ThIs IJ doc IIIO>l. space-iIlrcnsi'>: IIXlbod of -.aid

tublliOOlL f,lulupk \c'.'Ck of.. -.oid ..., I>01Io>oo.... 0Ul.

formiJ'Il >c.'Iics of ~,,,,,,-smaU<rcont'aIIril: shdb
iR!.ide. EIdI .neD lilly be s<'\"t'r.ill )"al'Ih wd.. la)= of
~ rrwenal In kft ",,","«<I eacb ~Il for SlJUO:tI.O'aI
i>lmlid'l·

Shell habiws an: common on '"CrY '\mall as1Cl'Oids
(e.g.. l(l().l,OOO·;llC1l)SS) and ice or aw:roid.hullcd

~: tht)'"n: it prri~ I)l'" for_­
,;\"a1&~I oorpcnII: )QIiom.. 01 [)uncan.

~ flCdklids dlat ",i)h II) >laY iI.....aspic_
A oboU I\abil>l (Ill II brp>" -...id requim it

pal deal of miNJls. ~ rnWm&zc:s ~,'iag

5fl'l'X. 1bI: "!bmw P'l'C 6! ...... "'"IiIabIO
is QkkUUIS. For C'"""* If bo1f ol \'5a
...-no: aea-wd." millioo CIlbic miks olin',
q; Sf*'l' ..'llUId be ...~ If du space
...-=~ no 5pKDIII cl\aolllxn "'llb~
fCcl m..«:ll CK'llIeYel _ .. '""a¥~
ia& bnp.ol-.dltr $0 re«, Iho 1eull .."ClIIId
be ....u 200 millioa~ mib of ti>-m,
!ipICC-~..£.m'l brId arclI! ben ..
......., Ii,.., miles III~~ )idd

ab.:M 3.000 JqUIft llUs of spKIt.
n.... lbo Iqest a\&C:IOidI could p:'JICn­

tWI)·1KJIISC billions of poople. KcM~.".. only
it coopIt 01 dri IIIbIlin on tilCOids """'"
.. it mile in diant\tr ha>" beelll;(mlJUCl'

m"" r. _dlm simply isn't • ......:I for lluo:-...
BEEHIUE "nBITnTS

n..s.e are \he 5lmplesc habitalS 10 build.
and the most oomrtlOll. They are nothing
_ than lunnels, chambers and galleries

dug inoo ltlf< ibItf'Oid. usually uca"aled by
heavy mobile "wkcl' ~ybtrWlIs Ii" ltlf< Mini"g Worm
(p. 118) or Pol)l'f'X (p. TS 123). or by S"1\ITlIS ot ro&

5lN:UOIl microllols.~ !lear lilt surface are ust'd
for~ or~. "iUle 1lulNn lubilalions _ bur­
....."Cd deq:ltr irIlo lht .saroid 10 1JI'O''idc fW<*Clioil
lplllil sol..-~ and 00II'l"Iif; nys. 8ee!lI'T bIbiIaIS can
M du& in nibble piles ..."dII6 1loo'''''lIt'1iJIll; as oid5 - a
boa <kbm pile hIlS pkDI;y oj sobel duIts a feooo miles
KmOS 1IlIl cal bt inhIblcd..

The ....nota bcdlI'T bab&K lSa~
al _ ot I 'S 1IlIl .... '"a')' easy 10 FI IDIl ':"
dm .-. _ .., faD ot"~ Itta 1JI'O'1IX .........
ota. A b<dIi,oe habta is cal)' II)~ - aD 1IlIl's
.. I . cd is II) di& a _ mnncL III toIIlIO bcdli'T lui . 7'
__ UIIlds .... _I)' baIlc du& • dle pop"-ion
..., M' and U§C!i lI1Cft racua:s.. 0I\Il:rl a IlnId or
plby is forst II:ICd as a ...... IIhaft.. dleft .". COIl,>:nC!d
iMo Ii'.... qua1m or _ induslnal F-'<- 8cdlI'oe hai>ial!;

may II5C u1tll\Oll sol..- pmeI or llI.Idez IQ:IOI'S (muoa <Jr

ftbioa) for p:>"'cr.
SIll all of a bcdli\T habita"s~ is wdor­

pwnd. The surface of a bed\i.oe Iubiat .saroid ....wIy
has •..-;ou. ;",nuarions suciI • airlo<:ks. landina: pads.
......... I0OI sheds. sol..- pwoc:ls. and ,j;§hoL For
wei)'~_ th= ...,11 YSUally be a> leasl no.., airb:1:s

leading dovo", and ofttn a couple of Iarie C2fi<I
elc>'3IOrS as ...ell,



PROSPECTOR
SWRRms

~ ..,~ mbol:~ ",1OC:J!,C missoI is 10

penorm IllICnlid 1IId .......~ __~~ A l)~ S'O.......

..........01..,. 100__ ..,treMeU .".......aft ....
aI!) 11)". III a formoDon 1(l..100 II'IUc$~ Eldl space­
aafi. or GSV (&esWIIUr"'" ,chicle) III Il)JIicaI ...."3111"I

...~ 1-2 Ills-. 1$ sobo-]lO'O-md. and IS propelJcd by •
I.(l(l(k( lip sail. Tbry """"t' sIo\t.ly'• .-Iy UC«ding I
mptI dc:11a-V.

There are 1lvee main l)l'"!' of GSV in a ........... llI.l%
oflllt ."-ann "'ill be inslJUm.ru~ippcd .un">"" "'im
""'illtl/)lTltlt1'. X.",y S/:1\§Of••amlT\ll-ray .\Cf1SOr. 1.1e·
scopes, infrarm seIlSO"S, and~~= 15% are
~1ll)"1~ ....ith radio com ')~' 51l> .., 'N."'gawrs­
moo.ntn&~ sur-uackllllllll''ipion 'YSlemS. Tho
, ..-arm~ up. disuiIlulcdinl«I~~ IfIlrlb­
~. nu:h like • micoobu '''"3nl\, aIIhDu&b the iDdi\-;o.
1aI~_bod>bqttal_~

~ rlf'll~ .""3mlS "'~dtplo)"t!d m 2034 by
T...... &1,'1~ -:I ~,..,;,;,s ill~-
lolup .,. NASA aDd Ibo J,. ~ A~_

, bed froal hi#l Ea1tI 0ItI0I (and fn:a 1.4), the
..... __ olljr:cti,;: ..... c..np~,'C SUI'~' 01
!be~o:L~......ms lOr die
purposes of~ scicaoe.. «OiOiaio: ......Mjon .-l
pIInour) drl.....,.

Tho illlli:ll SASA-Tcnzan.N>nod)'1YI1Iicl; ......."t'lo.,,~
._....."win ~7. buI since many ,..-arms mnairxd func·
li<.:mJ. d ..... dtci<I<4 10 ulald dle opcratioI'IlO lho Main
Bcl~ ,,'1111 Tenzan laking ~bilil)' for dalaoolkction.

RED RnTS
In 2O'J6. Xioo Cbu~ doploye;l SIe><nl~

$'Il-.rmsUlIbe I...cadin& Trojam. This K'b\"IIy __ publicly

~~ IIIIril Red Dunanne~~ Ihe
~ Xiao Ou bas~ die .............. is simply
d h' b ICICIm6l: .., ......_ oueadl. .. the "'. of
lbe PU.N-sF assadI .. ti3a& Me i111IJ1T1. """"y Red
D.. bdie\-e IllM Ihe n>~~ •• 10'10 pda
....... b f't.A.'il-5F 1IIiIiIa)' ................. It', btcoollC .........

pa:ux for Red '" • w:swts 10 C"'PF ..,~a.
_ or o·....·if'"'" .......... 1ba Ihry ......... XiIO 0..
de-.. .) PlA....-SF mvoh_ and de"""....... dIi'I
.ai,icy.

(Eacb~ Iascr c. dc5lroy 100 GSV$ ia" oingIt
100 I -ot~ ClOIIIbaillUm on" a"""·oU'ullltill roll; OIl a
failed roll illal:cs two ~ClOIIIbail_1000 10).

-- - -----

Sooa ilficro,-ard. in 2(lj2., Xiao CIlu and ~.

D>mic::s bop! " dnailcd WI'~' focuKd OIl "'bn­
41P<&biu; ......oids. AI. ob<.u Ihr~ lime.. A,__
KliusIlrtorp Ioaicd """"" ~!he 1l{1 5><1-.-; -.I bop
UIIll& !hem 10 sur>~' smoDcr" odI (PlI 10 a rc­
)-.rdI_J ..~ orbG am«'IC!d Ihr 0lbilaI pIIdl$~
CCfQ -.I Dlbor Do_IU'_

Today.c>~. .mpe~<&t ... .........0:1 Jll" <II"

_ • di>mntt ..t~~M_ 8dI itIlaOid$ a half·
milt or """" ill diwD;.., ""'.., toxrI WI'~'(d~
,..-.ms an:~.ai,-~ i111hr T"';"~ GIdI
01 lhG XtJ'''Y " beini petfoliiled ~ Red 00n::aniI<
poups. bIa =enlIy ){lao Chu Ms bel""~

FunIa ..... a f....~ ,"'.... an: ahoXtJ'...
• !he KlIIp'J 8dI -.I Oon 0wcL ltoo>C"'ft. Ihr pnIl:r
dW...... iD>d>cd mel Ihr mika1 tll';c..... , ~ ... Ail-.
and soUr pootou as 5><1-.- ,_ fanhcr from !he_

'- loktot>-ed Ihr JlIlC'" 0IO+ti_ Some ,"'..... 1kIops
0Jk'alIIlI beyond Ihr Jolaa BdIlq1ba' soUr.,,;]~
",-;dl IllIplIiIl. plasma Aill. or RTG-pc...-.-:I ioa &i,_
for prop Iu Ihrsc <bl$llIan: _ nptr\S'..~. and
Ib a INIIt f -.iI~ ""'... toxrI bulk.

EXOTIC
TEC""OLOGIES

Don', ""M'~ ..'Itt:u lI_iJn, /todl<UM if ",Uin,
Y'* TIwy',.. fowtd a lot ....- I1wl aN priItton/ia/
b4ixt Itok! e;-, hid..., "'<IS .... nr:~' ..-isJr
~~. ..... "'<IS """""'" _ II"""""
~ '"~ "" ..,,"Ilic Jiftd n ........
Jk _ dtat dwY Itt.I """..... .-}o< b "
1M _ _ Iw biid .",....

FritIiItI -dj.. ii run/" ..llIiIot .. IIi:r ..-ay"'_
a -.... .. w Tra l".ffry h' ,. z-.. ,..,_
Wft-Iot PMINpan afa "'" ,.........-.....o!
...- .. l..a:, ..WI. My.-t .. l..a /oas.

RIpI; "'" ..... ·s lwft .....VII"..! ' ..... "'"""_....
l..aC")'tWptplllff_~.rd.
nIN. ,*.boa!o'~,.~Ittu cjfjas "" l.-a.
1JIor)",y1"""'" sIippn1""ItJ cmMJr iIUo IN.,_

- Rnpour:ft M~SllJr,



BLftCK HOLE GRftUITIC
fusIOn

1M~~ 01 pnmordial hbd. "'*' 1m led II) •

....... foml of IUIoan po->"Cr. pro iDe: fusion. Tlti ,,"'oh-es

...-.c-& ~GuFaP' .., • bbd hole. Af, Iht P Illa'S

!he bIxt hoit.• is '......... fed erlIl<I;b """~ ta&..:s
pboe. plldut;..~ ~':IIl:§d ......ft"....... aaiclla:l
~ ... ;,.~ uscd.1luI~

ha>'t aI!oO beaI petfa',dlO _!be bbd hoit 10~~
'~I""_ltbr~~.-fil-...

and_ ~~""IuJloc'b~
~~-=d~).An.- 00_
fluA IS abo ploduced. 1M sun lilt hoIc:5 aa: aIrnd)..
~ 1"''hdI pI'O'ldt~ oI_kbal and .......
..-ould pboe bIxt hob ..... pIaDeQr) ........,., III)"'-a,.
IIIi:> It ....~ piobkUL

The hole's pal INa (0\"« • billiQn 1llRli) ""'"
C~lft'II>e "'1)' ;n~ thai cornrncn.i.aI JIi"-ilic fu>;oQ 'I

UIIlikI)"1O bcoome. majorwppli..-of~.1luI Q is_·
ful for an) spIIX -.on bl.1l1, around Ihe bole.. Still III pm.
"'" only one ""iii bbcl hole Wsls in capti"ll)'.

BLftCK HOLE COmpUTinG
Then: II a lI'Cmmdous poccmial density of ;nfomwion

and Jl'OC'cMinl fptcd laten1 "ilhi" • black hole.
R~ aI Il.Yll.Jnl Stalion an: in'-e!oI;ptilll u";lli
wi. pnmordial black 00Ie 10 mrodl: in>U\lClion> fill" per­
f<:Wmllll talcul;.t,ons III 5Ptt'J:s pIImornmall) ~!han
III) v,;>lln. o;ompIIrr. CompuuIions ..-ould be pafOl'ltl<d
b) addinl a metilftd amounI of mlIU(I" 10 !be hck:
ans'<Io'Cl'S ..wid be rc:a;l 01.1. from thl:~ Ha..ltnJm._ S<:mt~ doabl !be project ;" pracOcal;
Il... l..m; I'l')<athc:o .."" rmWn~ bbmt prob­
.... ",IIh"'llOi>e- produced b) lbc:~ of~
time Il>df.. 1M .., COll"nct'd d>t") ""! l('l ~'t •--
BrODEGRRDftBLE ftnD EDIBLE
COmpUTERS

and ""'tit) 10').... 1M """ Sml~ s:....rkJ. p. 114. for
anolher _~B~~ OR x2 ..-agh!

(" i(cdiblc). -J 0:J0npl0~'. >ctI.l ....... NoOlheropoons
or ll'Odifll:f'5 can be IJIIIbcd.

STRBILIZED mETRLLlC
HVDROGEn
-...H~)""" is !he Ii~"; .' 1 and IllOll ...odaa:
,k_ .. !be VIlli,....... h ......rty <:>.$I •• p<. ....
.ndcr~~ if; c-. be odKIikd itMo.~·
~ IIINIIic 0<lIid. AI ~~ sr- pm6Ill'tS - a

~""'~-.~a~
lIOlid • 100m It'lljlCi~.~"ftI .... Iftl"'ft is raIuoed.

Coo•.,.c::lii«l moaIIic: Ir)~ lIoIok .. tlOOO ..iOUS

_ol~ (aIIol ..hidI""mIu.o~.~
Thus. 11 IS cunmdy IlScd as a "<'I'Y boa:b upbo'( (CUI "ilh
diao..olldoid maIoOri:al as .. subtbtr) ""'" "'" IhoomicalI)
"",'( as .. pootm~ of ponablc encrJ) !hal 00Ilp0:f.

fonm aU mo..l1 dItnucaI ful,ls.
Colurnbl.a~ IS ~.., ~h 'nIO

mNIl~ Ir)~ propollanb 01\ RlIta and :II H~'pmon

Pnro-ing Grounds. The: fO<."US of!he proa:ram is !he X·'I2. an
apparnll AKV pnlCIX)'pl' s,m,lano!he SI~t.1 Pm.blQr. but
rt'(>Iac;nll its nuckar pulse ,jri,,( ,,-im a roclo:t C1l1''''' lISi..,
h)"dn:>gcn propollant. (Sf<, p. I~3 for its C1lBlnc 'llIti>lics.)

Th=~ odxr possibk lIS($. Il.in::s IIIIOdo 01 mNIIic
Ir)~ ba'" "" .1<aricaI1""'" -.I all dltm'0I"(
~ d<aric ...IC'" O'"eI'~~ ..lIllOUt bong
all)~.~~ maw 11('>"(1' h<oII ....
1his C'OOIId ~""O'ai'" .Ie<:IIOCal _d...........~
U~. l;h( sa-lord q*,i1i_ JlR'C<A INd m
upbo'", n fuds inlerf=o .. lIh~ prop­
<1U<S. ResardI iI*><llh<r~ sIabobaborlltCb­
nlqll<S for tllfI' rnao>OII of m<callich}~ "ua. has been
~:II~ Saoon. "l\h mu<d resuhs. Soc·
=oful appIicabon ~Imo 'l'I')" uptftS<'" (n tII<fi)­

, ......... ,'(j~ M<Ullic hl'~~
"'('I'( used in """'" ~s I'JI'OllfJIlIS. oo.."'"(f.

notabI} th< S\3IS"-arm llOCemlQr.



STftRSWftRm
1'llI: Sl:m>o...... Iam<bor. baill -. \\$:a. is a \mea'

dearoIuocaootlaaao. TbIs'Y5lml' 1.... C)i'a~I........
probes. lip to lS,*, U ... <peed. f'labts _ de<ignrd II>

to: fll"Cd ill 5ah"Ol' U lb? is die Iead:iIl& ""'lJ1iJ:Ibza'
~mI)~~a1~"""'","~dust.
ballIlrw sa:nfice opcm • pm. b ~ IhIl. ,.,.,.. !hem.

The 1Ildi\1duaI prolIes _ er...... ' .1 muIIi-hmc.

ooaaIJI"SW: " ...oboti........~ ofrdllli"",& lint·
'n,. II'Id reconflpina: ~"'Cf.Some ollhr indi'iduaI
n.....'ol:Joo; '" fqO.lippt'd 10 l't1lllez',ws m Illp: ibl com­
bini: 10 form laq:rr $lnIl;tI,lItt~ 115 <lplnJ Iek " I ""5 or
radio anccnna forl:Oll1lDl1llial .. ilh Emh.or~
ducIor loops llw function as~ $ails. a1lo\o;ing !hem
CO tnke ~aim:llhe immtcllar medium. and make II:IC of
thoir destinalion sw"s wlar wind to marot'Il'"tt onc:e l!ll:y
ani\'C in • sy>Iem.

Oln lb:y ani,~ ilIlhc:ir dostinalion. tho SUI'\;""'" "'ill
annibaJ.in: lhetmeh-es 10 m:w \wious mu/ti·funclion
."..-ms - i« TriJooL P. 73. lOr :Ill u:ampIc olme;,. ahiliOt$

PERsonnL nno
EXPEDITIOn GEnR

nus p- IS IOSefgJ lOr -.ad IIIIIIeB. IIIhial •
~1Ild"~Io:, ....5.

Microgra)'ity Drill Rig
Tht< is II ~pwv."rigbl drill nl SllJuI* fur drillins .."lls

or con:~ and i. cquil'l"'d .. itb pi..... 10 hold it
~ apiMi II SUlfacc in rnicro&nl\1ly. Drilling I3Ie is )(l
yardslhour in can!> or ~. IlaIf tlw for soh rock. 114 for
hart! rock. Drcidt OIl tht mu.imum dqlIh ie can drill. h
"ei&hs 2.'i lb:\.. + 3 Ibs. prr j"ord of dtplh: '"OIume is
"'ei&hlljO cf: 005l is 5"'..30 + t"..$ prr )'2Id.. It 1UjIIi= 5 kW,
u:wally ~ird by~.

Pogo Slick
Aho&IHcdI plIIO~ "'$•• podded fOOlllSallle

011 soft SlWfaoos (Iil.e~ p2I$, Ill"~~ II'Id all;llkr.
pIIdtd pUlJa" and fiber-tallforood~ bIJo,- sprIDI

.. 1lc:IIlk 10 iIln dllllic mtl'IY. Jl'lllI • II SlllOOIb Inc.
1iDaI$ ...... KId ~IY ......... ll'IIllIlNIiI
sbcrl • pocmd an..... C<a4&t4 10'" .....,-wtt plIIO

KId (1Ilaro'S hoppU" 01 ab::M 6- .."1ItI lIN rifm). Ibn
pcnniIl. IIopo of 1l).-2lT ..ilI\ QIC.. (,,\"m in Eanh gmily.
ald mud! tIIp jump .. ida wn. tlCfbOII.. no.~
_ e:- be: iC< 10 adjust for diffem'll p:a,iOcs. liO !hoi

bouncina; aIon& ill lIIicrop>I"ity nmIllOll'CSl.lh in !he user
ldlIc"na escape "clo<il).

The paso Slick IP'CS lhc lI:\Cf one Ic>d cJ Super
J""",,, (p. Cl68'I but c.un dfm jlamps requjR: \ISC cJ

Spons (I'oso) okiII (p. Ill) iD:olIcad cJ DX ar ./umJJiDI oliL
2.... SHill.

Portab/~ \~por lkposition Gun
Tbis dc'lice It§CS 10 'la:aw tam 10 ,..,nzr ~ m<UI

..,.. aeain& ~!IIorI-rqcd IIIOIocuIIr hemI!hoI e:- be:
"'ICd 10 "'pIiM~ ~ surface. MolbpIc 1a)'Cn e:- also be:
Sfn)"Cd "''Cr~ Iighroo 'f'" 1DOld.1O"""~>obcI~.
\'xuum 'lIJ'Ol' deposition paIS oomc ... all si=.. Thii~·
baIJ. modd .. ~ harlot>ekl dies<p; III ..'tip does IlOI
tnclude • 0. l.<:f bIoct. cJ meW. ..him is inscncd ibID lhc
gun. The PVOO has SS 5.Aa: 2, 1120 2. M", J and does
ldo-2 damage if \lsed as a "-c:apon. SI.OO). JO Ibf... 0 cell
(If.! ,-",)

GfSTftLT CVBfRSWftRmS
lbcse..,~..'IfmS thai form ~~-.......If~ 1ft kwcr !bin 10 k (10 hacs) cJ

III................. 100 yMIs.. _Ihcm as ......,
C)'b'::b"._ (D():K'CQS 10 stills). H IG-99 lis. of
IlliCI....... 1ft ....... 100 y..tl of e-* lllIa. _
Ihcm. 10 NAl-4: 11M JOCS uP 10 NAJ·5 if 100-999
k cJ .............. 1ft ....... loo)-.dis cJ e-* adler.
...~~

0IlIy I ~ I"'*JI)-pes aJSl. JUch as lhc "'lIMe
IlabbiI dt-.:r $'ill...... (po TSI70) _ ~ T...
Q1$'i11"1JmS(po 74).1bc a..cr ta>inI ....... 5dl'-.
bled from many smaller ""'lOpIobes.~ TheyC()Q"
c.un SI.(lOCI per ha: Q\'Cr 1bc ea;t of rwmal swarms.
They an Ieam and be prosnmm<d like my Qlhcr
NAI: use one: set cJ .ti1l~ for !he entin- $\1.......

Sondes
&pIonlion cJ Ihe kroott reaches cJ pi pIl amos­

ph=s is pn1"armod by~~ <ftp""''''In... ..,...
da. lbcse 1ft ,,' 1 by aeroboI balloo11. The atIl:1btt\
~ , " ldl Ihe KJll<les '"A radio or
1IIiauIo-",u,. Sonlb COCIIC .. ,7rioue;~ aid~ I

I)lJical modd ....... $.'5.00). ..~ 20 k.. aKI CIII-.i,"C
lip 10 1.(lOCI IUII05fI""Ciuf~

Supuca,-jta!ing Ammunition
Atry buIIns. Illini-auWb or llIICtO-<IlbSil eM be

<bIp:d 10 "'I'ftCl''itaI¢.~~~ufgas ''(:bIl.

'na ald IlOSe Wiping 10 chmatic:aIly impo\" lIIIdeno.....

""'~.Normal bullets or missilcli hr." 1120 lhcir nonnaI
If'.o range ill ""3ICr, ",prra,iwinl .Jugs ha'" 115



Weapon Table
II'" 1J~ ~ SS A« /flD M<a It;' RDI' SIt«r Cost Mi" ST
..... PisIOll-tJ l~ 16+2 10 II ~ <no 4.8 3- 6ll'C S9JO 8
L.atcr RifIc:. HJ Iq>. 30+2 14 17 l.lSO 2.JOO 12 1 )(K: S2.45S 8
TaaicaI ...... 2O-tJ Imp. 9d 20 23 3-5 lIli 7.. 2SO 3- Spd.. $3O.lXXl 8.5

If poooeoal m- a poowc:r pKk. !be: lIaicaI !mer~ Mil k\\b per libeL The ... dofc:Mc: IMc:r <hiDs
0.125 kWh. pet" libeL

........... _ 'ln.1 LWlc:o.",or .. v.-. ,,0-5 .. T_·s ........." ......... " 2 .. Mane. " 10.trzc
Mili05p1M:iu (lite E.upa or 10). " 20 ia "ICUUnL

nOOTROPICS
.;"".,.,

A '"'C3P"! ...... beam " ,~bIe .. a lr.Iiil 01~ in an
illI'iOIJIkoe. bul in'isible in '1ICUUffi. Many disachonagc:s
thai limi' ...... usc: on &rth or M3l"S "'" miliplOiJ inside •
spao:cmfI or ao;ImIid habil2l. Bad,,~ is ...,Iy • pr0b­
lem. and if !hi: habita or moon 1\15 Jooo,' or "IiaOCia"l)I. i(li
nu::b eMier 10 Iua;. Ilea,) r-'Cf supply IWUIld. E,'t:ll50.

~ hJlidtkld Iascn lid IIle lIbiliry 10 pod dI-
alJllOWt>d,... orC)~ n.., -1DlIiIoI) .-l~ ........
ricy -' "",**"ki'Ulilt Ic:Iml.. rahc:r ~ by a::unt:.
Dim. fiooo,"'tt C)tImhdI or 5Uil ....t II!Im an:
fa>tlII:d .. poull-<lefc:mt ..~ _iIb chance: 01
stIoolinI; 00..11 R:omina: I!lIIliiIcs and~

1lcse we smart ..... c:hc,,1CIls IbM CIIhaoa: bnm p..dUl ....

IIlCe. DuI"""ule ooouopics we a>'Ai1able in ••..-otty 01 dc:si;gnc:r
drinks and foodl. The prOlti... an: ofteII manufamamJ by ph-.m ill
pginr:cRd products ~u 'DJllopic _wc:c:d or """"bcrric:l.

Noooopia enhance: lie ability 10 povo' <XlIVle<'Iions between
Ile\U'CIftS. improvinJ lie ability 10 IlltItlOrt7.c: (..'bid! is pwt:ially tho
process 0I5c:l1iD& up IIIl'5C cu...........). ID! ioa ina lie Ic:vds
0I11eW01n1lSllltlltl'S dla carry d«:aical sipals from llCWtJlI 10
~

TatiDr; •• g ol ....."l*'l.dpl<hx<lio ......._.
-rfifib"" ..,~." i"J _Do.·· .._~
or t DIlI\1: 10 '. rio ka . ' .... 1 • p'" aid. aphi=>~
~ st.ilIle>'ds.

If ratiJIc bip .i...... olllOl:6tlpOt:s. lIc ........ 0l:Q for
~ IQ after initial dIaracIc:r....-ion ..ill DIll apply. The user
_ take IDJllopicS euttil'Jl,lOUSly (and sintt his bst ino:rt_ in 10)
for allea>.l as ......y ,,'ec:ks ... the poOnl diffcrcncc: between his cur­
renund _lQ;e.1- SOI,oeoole"'''' IQ 10 ..wld n«d 10 ""'«bol
""'" <)up before: he could buy IQ II for 10nllcr lt11M120poiIti.
$Ode dJc:as we '''IIiV'!"

Hip '. z? aI<c:a ill dUblod QIl~ _ ..lIIl iIII»or­
malIy!IiP IQ or 6tIeut Memory. bul ClIIlIe:ad 10 dle AM' I- b
........u-.• t ._S2per ..'(d..,.. .... ' '_520
per wed:. LC 5.

lnSER WERPOnS
~1m-portatIk !Men __ 11M' in JloicIosrall1y

_.,••, • II.- lbt) do 011 &nh or MaB.~ an:
JlI1IIIriy -.l .......... 1hoy 1Ia>.., JIO IlIOlIiI (1rIIl:q ibmI

easy 10 '* ioolllll;fOlla'ily or ""'0 p) _Ihoy do DIll
ft<IIIR _ ..bid:I is ......._ ..tlLillIc-at

$llpply t.e ......,. be se>'CI'I1 hurdred raillion miles .....,..

Wing Set
A SCI 01~ o;ornposilt "inp with a

12'~ In In en"dub'ILiM ..ith 1J6 G and
-.dard or beaer ... JRSSlft, a penon ..iIb
wap.olI ..'iapalilly .. Iflit had IIle aoh....
Rip: (\\-1IIIpOIl .~: c.- h;lo.w. -1~:
.10'ii), p. CB6, -'~ arT). -,'lhq in
e.dl« am ..tlile dimblac or --. ~d

IJiillL US'" tm. -G ~qp: still (p. am), fiooo,••
e-w. human-poooo'Clal f1ighl: is linnJ. 00&lin~ I
Falip per ilUllW: .....Iess &Iidins- A pmOI'I ..ith Lip or
~etlCIImInrncan'l fly. A SCI ol ..ings is S300and
"..,iVd 5 11>5.

...... Aerod)lIIlIIicI suffer ". IIiCId in __

phm:s "'" _IllId;(f!hlll1lllCe. P''''. ·110..
Supcra..... IluIkt> an: r.,.., limes ..
~ .. ordinary.......nioD; Ihoy can be
armor pielrin& bul CIllIIOI be Olhet sp«iaI bul­
let 'l'pes (APS. <on.. (11;.). They can be any I)-pe
01 $I9lIrt ammo. Supm:avitaling mic'rQ.missilcs
or mini-missiles can ha,.., any smart "Ybead
ljJIC. They o:o6l Ii,.., rimes:as mu<;il .. ordinary
miWIcs. LC iii unchanpI.

Tilan Sua
A~.. 'ZC .... bead 1M DIll

~.-l b aanions 011 T.... f'to.
tmI4W1jOlkcl, ..-stille Tan_b' M
Trea .. arryl)lM' 01_·,,"'.· .... 'zc suit
(p. TS 159) !lui """ JOlt, 01 normal ....,;p and
roll. WId roo f1ldiaIiOII pI"(:Il«Iion.



SpnCECRnfT

All -.n _ ~-aFk ...:Mih:>oo-laml; m.
npimi'" b _ Cft\.cu...... The laser an ....... ti

__ Iastt ....... ~cta lOr lqhP* I'O""C'"_
Uuw Pi$I(I( 1.tJ; 'I1lO!; ,_..1bIo • ImdIdd am.

cmio:r men: dian • P<>'Ol Ii U'!e5 III Il'lltp1J C~'. ti

iiS drain is low ""lUgh thal IC clCJ,:,; nol ~~ • pow","

"",.
1..Jlu, RjjI~. J·kI: u.pcnsi,'o. hea,). POy.-c:r-hWlif)'

aDd shorHllngro. Iascr rifles 111:""," rt1lIly Cl'Uglll 011 as mil·
IW)' "-eaponl.~ """"~ o.Iopartmonl$ _them
for~ Ic ... shoulclor "-npo-. .\IOIDe'Aha~
• TV 11I:Yl~ arnora.

TcrievI UMr,!Q..CJ: A Iasor~'-"" miliw)
,-cbdos as. ~-dof.....,aod _ ..............I ..~ II
os. ,chicvbo ""CIplIl. ~.lft'lUIlIodiIl.lInft; ..~
...........es ilos ill. _,'tfSIl ... casc,,_ I'I'I(I<Im (4.98 d ....
1 VSPifllSUli/lOtIwo ffi>Il"s '-riIiolo ......). ST~""""""
is If 1IandI'lo1d.

IISTEROID BRSE
Fa ~'CI)' bIJIO tiIm:lOd _ IiU SIlas Dl-. ...
~ l!lctt 1ft • doml~ ones like Mom,.
Stauoo (I' TS7).~§UIll~ an oppI)' 10 any small
lIIicrop'I";I) bedti,-o ... ""'II h:lbiw: a Dul1l:aIlno frtt..
hold. a smaller COI'pOflllO Slalion. tbe headqwne<s <Jl an
isolale ¥J'OUp.... a sun'i"aI,S! ... r;riminal 11;o>o.

The &'lteroid is an iJrqular 500' l< ~. <;lIndor of
s&on)' iron; !hi; miJll; ropmmt tho enUn. -..aid. 0l'I0

01a n soliddIunks ..idun. NbbIo pile. Mow 0(_ ....
nor is Qtm If' !llo' '01........ Ie>"ds ... _b -.I
chauta.1hII~.~ farm. '!O'\"naI1Klu>c:s..
multiple mialfaos. ..... ""......nos. UIIb. and rod
~ as ..'OIl as CUI ~,>hIO:: ..ad........~
and _ eIdortj'~. A <Iol:k .. tho ><lUIh p:'lIo IS

Iar}!e eIlOU;b 10 ac=pI • s.JbI<".... MwJ1<o.t USV.
radillCll'S aDd all II can ~pporl up to 100 propIo in
Ionll·lcrm comfort. and ronwn< its ",",'n lab faoilicles
(..'hieh rould also I'O'JlI'=nl ~nesi, laIIh).

1'1Rc rov:actaI>Ie bier 1OVol.'fS prmido modesl
dof~,..~lity.Pan old\(....raoc: IS CO"md ..""

The~ desaibed ,n Tt."sJI.._ Sp«~ s<:br I*'dJ. ..tIid> SClppIo...... tho n::a<b", <IlIIpUL

Ajlp"d' 8 -:I S; ,.,ojit1/dtt Sr*r S,.". orr o;un. The I<.s.d ...... inoludo:>o~1emliIondb. Thedcsipl
...,.__ .. _ Orocp fkyood. but <JIbof ,-es.sd>an also has 61Q.5~ ot~' sp:>e :n-ailablo for fI.onhrr
be foIallhm. ,,__

NMt ...-1~ lI!oinI <;bmhoII ....pUb r... c,,",: \v.es. For oumplo: SalOl M.aw..
.......... can ... !llo' ..id1 aboul onc-haIf10 UDe-ItIIrd as (1..eacloNIipl. 0penuJns otrnr (EIocUOl...S Optnboa
.-y IlIiAed.. Wnr:e C)'bmhdb do 1'10I Wttp! (~). El«a..1ia Oprnooa (Smson.)).

/~, Socm'll) 0if1tt1" (GUIlllO'l' (Beams). TlICIic!;)). 10



BRRRICRDE-CLRSS SOP
Buill by To:m.an Hca''Y lndusuie>..lhe Ba<rictMk is a

d>:<1p sp.r<: ddt~ p1>lfonn design martelCd 10 S«\lrily
lXImpanics and Dations. 11$ mctaI-<lJlygcn rocUi "",,"ides

limned mancu,·a1IbIh.y dunlll! ...,tp&tii!C'. - enough
1O.no- it 10 faa Its oppooICDIS. and 10 pn:'~ lht t<lmlY
m:-1Ibq! ill ........... YDpidcd aa.d.

The I:uII is. ~.Iind«SO'1oag <lIIld \2.!I' Ill ...........
IIJ 1'O"""ft" pod 1""'__ enough poIl"ft" b' 91alCf sllou..
ond • r......~ p""'"Cn aD CIlIaS}-' II 111$18.7S
lOnSoimNkn~l'ftl rodcl fuel lDdroidlailS~ ... __
all) awped IUl'lbm Of code _ by dlnr ""'laS.

Thm ..., Q.S7~ 0I""4'"Y~ ... " ..... for--em<: UMWlrltd. Inf<lmOlph uses El«lIo"ics Opn-
:won cCommunictiions). EIc<:tronicsOpcnlion (Smsors).
and Gunner (Beam). and Piloling (1Ill!' l'c1formance
Spa=rafl). lofOlllOl'ph occupies the mainframe in tho
~ oontrols. T,,"O FAfinccn (uW3.11)' C}bmhells or
C}brn....VImI).

0Sgn: C)1inder hull (IU SfI'K"'. f..-.nod aIJgy.
bell.) frame);:cDRkPF~ If). ~IIS\..lI1 [BI (arbon

~.mor).

~L ' , . C*I .. d ........ob:~ fUC'd ndw
In imaII PESA: Q.2S" • 'mecakD.)P r<:da; 3.7S
QIll.s llllNktl.y-p);: lo.MJ Ilc:;r»" ltia [F); I ...... fis..
.... rnaor (4 M\\); (_~an; 2 1'O""'Cr J*l.

Stali:ltics: E.\bss:!Gl.0'- J·U; L\'- 282. Cost
~ISl6.IS. ,HP: 68. Si« ~Iodir.er ...lIT6. HT 11. ~1amIe­
IYIEe lnto:n"al: Shoun (19.2I>our'Yday).

SHEnGZI-CLRSS SCU
The SIwrfr-i (VICD')') cIasI is.llll ddorly ChI·

~~ lXftlOl ,'dlIcIe" desiped in !he 206Os.
AJI ok! fwon l(l.m_d.hOC' ."C:WL w SNI'lt:i"
desil" pralal.. !he PUu'l.,$f", lI$C 01 ak:iwn-h:ac~

rw>odnlp and space.~ bKwoid cmro-s. 1IO ~

was built '" ith spin C3pSukli thlI ~nerale aniflcial
aJ1W;ty. Its mission ...-as 10 delh"el"' scc60n or pia.
IOOll 01 uoops or armed poIiot 10 • mIIOlC uoobIt
IoP'JC.IInd dlem 'ia it!; 0'10'"~. and suppon
cbmI.u. 'lJwI>oad "'1'0'"') and it!' _ ... wnaII
t\ipl rLAKV~Ai it "lIS buiJI bd'_ SDV. abIcd.
it "lIS desipcd 10 loot aficr Ilidf. • carries _
fll'tPO"tt INn llllIllY n:arll SpIt:c ConwI \'dOc1cs.
bulre.ttlnlOpO.

llx SJtorp class "lIS des&pcd by ........... Spkoe
Aa<kmy 1OPlA."-5F~ in 2O:59, ..idt 101 ,_
sels bema:~ It Taiko SlIticn in 2059-2067. In
!he 20600-1'00. !hey ..-en: used ,n pe:aceUme e.o.nnses.
sJ>oo,r,itIa dle Ibi. and in one :ICtUal COO1b;lo. dtpIo)'menlln
2071. "llaillSl Oli...-l.s1atrIk~ who hija<:keo;Il
near elrth ~oroid lhal ,,·u beinl """"'IeraLed 10 LA. Se"
ml SJomg:i 51w ICtion in tile PacifIC War, suik.ina TSA
&arge\S in~ 5and~ orbit. and IIICdli 10
pnlI<a doqI opao:e iMWlIticno llpiml: !be ""'JIfK<' ....'"
rL mnudiaa; RajIui·d_ AKVs. T..'O Slontt~ "en:_.-

ID Ihe 2O!Ilk. _ rLtIte 12 __;"ir!z SItnlr.i­
..__ sa4'fXd.lr3nSfemd inIo Rcscn" f1eel: or told. buI
dwtle remalllll au- 5el'\lCe.~("",,-,~

~;.~ (On"" • '~'j and~
rcaavnxwtin& ,n.,J ""' kept ~ ........, I 10
OfI&OIna ~.lttIn- .......~ (p.
TSlOO). e.... poIitt ICOOlIS IplllSl Trcjat Mafia. ~t.uan
TriItl. and oIher 1oIO'·inIeDSlry \htuls. One Slontt:i "lIS
boup; by !he South Afrian Aen.>space Fom: M ks fIN
deep sp;lCe "'arm.fi. Nov.' relWTled Dingis\O'OyO (""tbe "-an.
de='"). ;1 patrols !he Main Bell and !he inner J)'lolem,

cI\aried ..-ith proIeClir>a South Africa's g<!,-emnltfll and
capoo~ in= II Ha..k.ina Slatioa (p. 20). Dab
Ka;la'"II1I (p. lTW1~). and VallIS (p. Jl',\72).

llx~ SCV is. t).\indc2' :!50' and SO"
in diM ..iIb ta'O spuI CIpOI"'"' (SO" and 2l:r ..
diana«) ...dw:d 10 300' ...... ami "",,-, half ..-.y
... dle hull. A p-"" rL 1!2.5' " I» 5' foIdiJl&~
... ""'~ e:umckd. T)-paI pa)'1ood is 786.4 IOnS

rlllcludirll600 IOnS for loU AKVs). ""","'tt.• c.l~

.. addiDoowI875 .... in ODe brp ulttrlal cn<Ie.. Its lIIIb
hold 9,900 _of ..-..er'elt:Doa ......

Tht design Ilas 15.7 spICeS of~ opao:e " ..I·
;tOle for futrhl:r CUSIORIiuOOn.



Cft": w'M'.ocla~~
Txocs). PiIoI (Pik:lIma: (Hipf'uformancc SpMcc­
~)). Sr.lplCJl' (MlroI".M' Eltcaono:s Ope,...
(C •. - ..). EIoca<i&f;:s Opu__ (ScroKn)). 2
\\CapoDs 0l'Iicen (Goaa (Bc3m5). Goaa (RaiIp»). 6
£a&!nees (Armor) (Spkunft weapom), McchaDic
("-on Dr1\"t'). MechlnlC (Robocics). 0Iher Mechanics
.tlll$ a< W .......). 2 ~kdits (~ Pll)"SOcian.
SIqeon). ~liWonSpcriaIIfI {EItxb..liu Oprnbon (Sm­
IOI'S). IlUlIi~ AnalystS, SIGINT UllJccUorVJarnming.
TraffIC Analysis).

Otsign: [Hull] Cylinder hull (1.00) spaces. metal·
lNlri~ o:JItl'O'Si1l'. ool"y frame. sman): cDRkPF ~I(F.

YIS. UY'.B (metaI·malri~ ~le lnOOl"). [Pod al and
If2I Cylincb ILIII (32~~~
medium ~).cDlt'cPF ICYIOO{.a.d anrM'M'). HuIIl3dia-
kn (.-:l bt). !"V foldiolI (1Dlli 30 bt).

~to+,.... la HWI: Old ,..id IlfId&e: Old
bMoic bridIJe; 2" r Iadar: brJr PESA. rmaII
PESA: 12S HI rusoc. IOIdI I>5ina: ...... ,tLtiOa
-= 660 Iaftb <_);. 2 lo.!oU Ix:a\-y IaKn [F):
4 tl-!oU liP. IMocr~ lSI: 2 cWJIIIlIF]; 200"
old pwricltaca:Iu__ IF]; IOold fusimlUCtDl"{40
MW); old fusiolI ruclOl"~ 5 buntroom; liP
SlOmI ....1Il'r (2.~: ~~ oommand llridge.
cPf 100): light """" wl1l'r (I·space: ~klSC$ t>as;c
bridgc. cPf 100): minifac ,,"Orbhop: large entry module: 2
~I entry modules; $MIll robot arm: c.1l'rlIll cradk
(7oSp111Ce. V5 IDn$I; 4 ,dlicle bays (reo- (>.spacc AKV,I; 35
c-so (17S lOrIS). IPod IIJ: :!O cobia: baRery; hall: smaU
t1llr)' module·IPod 1111' Sam<: :1<1 Pod al.

S!atisrin· E.\bM 7.331: Ow 13.(174 (13.949'"):
L,\w 1&.024 (1U89");. CcMl S404.I&. cHPfH""IIJ20.
[PUdsI Sia'" ~bifirr [HIaII) +6'0-10. [Podsl ..31+6..
[R*'Pwn]+3.HTI1M ulnlm."1II:211o:un:(48
Iloui'dday). RRA 68. • \\"n11 abouI S'7S "-al "*lcd en-­

dIts.~ one TAV ... 01V).
Pt,,,,,~sAtcd;()J)1 G_ Bum~ 220

IlaurL B.... I'tlinl$: 7.920. DtIta.V: 24.2 mp. No air

""".V.nants: In !he: SAAF ,~. ttplace Ihc: 2 Io-~U

heIIvy Iastrs "ith l"tl raillUlIS and 4~ ohmmo.

IIl.Im!m!!!-ClHSS USU
An ausIeft Tmun He1'"y Ini:buin c\l:l.ip.1hc: MMd·

""* ..-as originally iaImdod lID prtl'idt lOfforda/lk~
F'" liI/M eaxo tnrbJ'O'" btl-.«n Eanh-........ spacc
.-l MMin &II __ llMrOduced ill 2015. • I\a$ prtl'"UI

popubr ..id1 r- _Iu, d r ""'"' .• :1<1

one of lilt ...... deep spacc ,"t54ds ...... coioa) caa
alfordIID~TheM»tIbt.~.f..-1Ofdl ..ilh
...... ,caaioa "'"'" lID llle 1IIh"ZlaF allrldiJmou' fuds
a,lIilabk: _ Ihc: many -ps _* oids.. The mo5l

<;l,JDDm'mial desip dtrrICnI is Ihc: omisPoa of.~
wIler - iJllhc: e-ml ofsolar nar.s. the ,.,"""'rt ..ill

...... il::s chid< frl.W.li«tioa .....-.nllhc: incomina ...
.... Co5mic R)"~ anaItM:r lIIllIl:f. and dlt Mild­

"'*""''' and PM: up••.-c~·o.pmcd lID o:MIa
h.-.'C Te-iM hioc...iDGb......~~....... __

radio-a ,uk
The Mdiut is. ioaI cylindl:r lOS· iorIl!.-l 2S' ill

diamtIef. Much alltM: \mPI .. dod"· j lID fuel~
reo- "'MIC:r rtat:6on INK. I, is -.naIly po-.-md b)' ..
MHD F"t'1IIOi" 1h;M lap tho fu,.ioa dri,'C. but i, caa po-....
lifc tuppon aIont indtfin'lCly usinl solar cells. l)~
pa)"-l is 61.8 IOnS, at which 60 tons 3lT US\l3lly ll)t(J f...
cafi<l. Hov.'C'-..... il can carry an addilionall25ll1nS ,n an
cMcmal cradle. MwdIortJ _ US\l3lly prh'aldy putChastd
named ..-Iwl:,'Cr lhc:.,..lICf ""11\I$.
~ _ 338~ at tmp). space .,"MiIabIt f..­

fwR ......adu.

em..: PiIollN3"ipror (ASlJ'Oi3tion. Pilotin& (1...0-..
PerfIll'TJWlCC Spac«I'afl): CommunicalionslStI\!OI" Optr­
alOr {EkclCO<lics Optralion (Communicalions).
EIo:c1ronic:o ()p=tion (Stroors)): Cario M~ltr (Fmp;
HMIdlilll): 3 E..,incen (Mechanic (FlISiCMl Dn'·~).

~\cdIaftic (JIoborics). odlI>" MecNnio iokiJl$:I<I W ..... ;.
MIt). Molt. II,· , -1IOrInMII)- cy1otrsbdk..
~ Cytirdor buJI (12S~ sa:d.qtM fnmt);.

d)IlkPF YSF. lIlS.IIIB (Mcd ......): Id radiao1 (2

""Module,: Old bMoic tJridar: wall fiKd PESA IF];
small raclr. 51lIP-~ MioIlICJl'dl ("''MIC:r): 75 gnb
C.....-I; 2~ 4.:ab1b: 2 small C>W). moduIcs; I
wall robot .-m; 5 W cello; I nlCmal cadit (l2S
IOnSI; l~eaxo(60 ).

Stal~ Bl_ 461: CM_ 1.086 (1.211 "im
Ioadcd cradles): L\lass l.6l8 (1:773 ,,'ith Ioadcd cadit).
Coo MSI4.l6 cHP 71. Sil.t Mo.IirJtr +41+8. HT 12.
~binctnancc In1l'rVlll: 5.32 bi::J\Ir$ (18 hoursIday). RRA 2.
~: oAcccl: O-CXlSS G (0J'XlS "-'m "*lcd

cndIt). Bum~ 625 hours. Bum I'uinu.: 12J75
(IUSO ..'Mllloadcd cradIt). Ddta-V: 37.8 mps (34.4 ....
"*lcd~). No _ speed.

lGritMv.·TheN_MtMlwo<l ..... armed '....
potM:td b)' lilt Red Do. Siolct lilt Paalic W•. a
haIf-doo::n MltdItub h.-..~ ma ee-"ft1td- TIlt l)'JIICIII
CIDIro~ adds. tl-!>u ............... andQ.3 opK:Cpo-....
pack <Fad l'or 9 spacc rombat MlIJ offtrt-). nI dtlQes 2
_carp>. E.\'-ol73.0w 1.088(1213)L,\bss 1.6.50

(I.n5). CoM MSIll•.H. MiWlL 4.92 (19.5 hoursIda)').
PerfOl'l'l'WU is und'Iar1j<:d



snTU
lbe s..... , T. ;;;MilO""""'"\~ Ii

lNIlUfillCUlled br CoIumtlia~. This ..~
Wiped lIIlIllhaboltd spaco;:nfi IIaa .. "",,uodoid lolnICllft

.-d hull and 1l§(S" hia:fHhrusl fusion pulse dri\-C ICl ~tI it
from S3lum's In"i!)' well. ",im an au~iliasy fISSion air·
ram for additional ma:IC\I\'"", ..-ilhin the ps gianl'~aunos·-The SAT\' is dt::I;ipe<IlCl,n"-c1 btI",UlllOllla'OSlal
prooes.sinc .,....,. in s.n..."s upper~ IIId e-;..
iii s-m III low s...n orbit. 121)"" ""-I u Hc-3.
SAlVs_abo • """d ..ilharobol_nlClrJON)".
....-.: 11:I be wed fOr (ilia ",ilbiIl s..
.,,'s _ U.q SATV '*'
awe Dldtf"ldCl,~ 1M IIml:lIIflh= • spcab of lip

IOllOO mph.
The SATV u 100" Ioog. U~ p">1old is 3-I1O'lS of

J-k.3.lhough up 10 3-Il<Ins of00.... caIiO can be ...boUM.
coJ. Caslini SWM:Jn opcraICS" 11m of si. SATVI. They an:
mignod I>UmtricaJ designations. but lOd>nkians ha,l'
&:i,"tlI them unoffICial nocl:names.

All SAT\' has 20.57 spaces of ftllPY spao% for fuwn:........ .
Crr-~~ (Pi1attDJ (Hlp.PcrlormarlC'l'

Sp;«utij,. PiIouIlI (Aa05pllX)). ax:a Opa......
(ScftKn)J,. &1I"'*'S Opa...... (Coo - ••olS»). The
SA..-v-. UlII.,.dor is .. infomcllpb~ .. -.e '"cs­

wfscompulllf.
Dosign: SlrwnliJled (ldu, (6-1~ diamon­

doid. heavy frame. ~fting body.~~\1:

hull): cDRleW O.41JIIF]. 0.311 IS. BJ (di:uoondoid
amu): hull r3dilllOl'!; (1.5 /;sf).

~Jodulfs: N<-<IIIIIIIIaBIled o;'Qltrols: small radar.
1l.7S UlIlipKl lu~ fusion puIsc:dri\"c:s: l.5
compact r_ a..·nm; 2.SJ Ianb (1Iltr:W~

IIldc:lI" pdIm): 20 Iris(~ tJc.3): 5mIII
roboI arm; CIrJO (lIW.IfIII:ld. 10 be ~~ wed
oaty it ... arT)"" He-3).

SWkfiec' E.\b66 100: Obiiljl. L\b50 168­
C<l&I MS1~. tHP 240. Si« ~Iodilia-+3. 1fT 12.
Main&cnanol: 1........"aI: :U8 boon (.... ~).
RRA 7-S.

~rfonnan('~, sAocd: 0.9-1 G. Bum Endl.lr.lln:
I hour. Bum Points: 3.Jll4. Dc:lta-V; 1O.}4 mps. Air
'flCCd 1.13 IllflS (lU6 IllflS "ith air.nrn alone). Stall
'flCCd 0.01 • (in Salum).

lEWIS-ClJISS HSTU
The Ltti-u RlIlcr si5Icr bo<l'"y >pee crzspon

'dICb .., dw:: _ <'OIIVrQ IlllIo; llIltcr space­
aati II5Cd II) crzspon He-3 rn.- s-n II) E3rlh­
luNr spatt. Nine ,,-= mPnafl) buiJt, <bipod II)

~ ..ilhouI =""5 10~ openlinJ e.lpC1lleS

and tho nm;I for Mom> 5hclren. A further fhe '-es6e1s

have bml COllSll\lC1ld II) rqUx a- (l'OV ..-ae
~Ql dine dw:: Pacifif; War and lb a/WnmIb)

Md iIIJoo> far _ iau d deIi>-ery1l:mpO '" 1ho~'.
dt"..ld for~ iau ;

The Ltti'is IYs I SJlbalCll boJy 100' III diamnn.1t IYs
12 ksfof h',111 radiaI:ln. U:IIIal pa~1ood iJ 8SO lenS of fk..3
and jO IOn!I of lllher CIr10 (~l)' mail etc.). Lttiu-<1aJs
HSTV. an: named afler Sfl'liC" >eientisu and ...pn<aS.

It hail 30.2 spaces or elTljllY~ 1c:f1 for fUlUll: mod­
iflCllionl.

C,,"': CommaDdtr (A>lroplion. Pilolirlj O"O"··Per­
fun.."" SpaoocnfI). EI«..OOIiCS Opo"" (Saosors).
EIectnIIIiQ ()penlioa (C;m"'''nn·....). ~
(BeaM)); 3 F'Ci'". 'S (Mn I (fasiuoI Dri»e». Com­
1NIlda-1S ...........pb~.1ho'-ewf·I'· .-=
",i ,.., ~.C)'bmohdh.

DosIp: Sph= (1.ooJ~ cart-.-~
lip frame. SIII:If'I huU); eDRkPF III (cart-.- aII1IpISile
armor); hull radi.aton (12 kif).

i'11ld1l1.,: Old unmannooJ o;ontrols; mdi\UII PESA:
~I PESA: small radar. small laW: 25 hiib-impulse
f........ 1CJfl:h ("......): 425 tanb ("=,,j:~ tanks (He-3):
light uorm dlelln (OJ .".,e. arcund alIIlrOb);) 25-MJ
!O"-.:r Jasas; I unaII may moduk: 10 arJO.

StMjqk,· E.\lass IJ67:0lass ~.M4:L.\I_ 8..842.
COlI Mill6.9&. cHP 23-1. Sm Mootifier +&. HT 12. M3ia­
~ 1Men"ll: J..1 hours (2611Oufs1cb:y). RRA 12.

I'l,fao e:~ o.oo.w G. s.... &unace:
108 hours.. Sum Poilu: 13j.1(l Dc:Jta.V: 41 ...... "'" .­......



CnRonos-CLRSS TnU
The a.-- "'-as <biped by CoIumboI~

fur doe Tnan ..... dOllitot:U, and is dle ...-..tbcr'!oc '1+ I laIC
for ",,-u.. IIId lDlIiury IpDe OJ">- bcfo,-..m T.....
T_ oro.. and s-,,', odIc:r lDIDOftS,. Who.. IifuIII oK
from T-..0- boosu 10~ speed..., ill
r_ ....... lhell iplll:'l1Il$ fissioa rtrlcI eoc- 10
read! ort.. Tho~ Ii fucIod by _au- ...m...
IUd C........ III TUII's --..sptrut). <hmc:aDy I000o.....
.. furl COAl. a!Ibnu&h lhe aI&"'" <:al aha 1I5e~"drcJtoa...
..a:r; The TAV CIII :Uso N II:lCd z • COll,aociwal super_
UK~~ IIl$ _-nm iI an..-e 1IidI:f....-iy
III T_'s~ • ~ 10 1.100 mph. Of rta:II

~"I1~bodl dlI: air...... ald flIsn.cWl,~
A P'*K)lIe ot Ibc: o.-c.. no... III TIUfI"s__

pbm: ill lO7'Il. Sun: 2OS6. I!le TAV. lin. been buill
by Colurabia AmlIpIa: on Rhea or TltaII mdl'.
aIltIouJb /NIl)" ollhnr CWljiW<iWS _ ~ A.
pramt. 17 """"-...,.TAVs_ in"..-.1ce. 11.-1Ilt
lbo Tnan c.:...omum and.u ..idl dle USAF, 3Od'I
SpIce .....'in•• The~ it.clr is I ~innl
ddla lOO'1onJ.1n 'IS usual coofiguralion ~ can carry
6l people: and 60 lOnS of cargo. T)-picaI pa)1oId is
66.4 lQRS. II U$<:1 276 1OR!I of rnt1hanc ... 1"C<1IC1;o"_.

Ch_~lass '-cMelllln II&IIIed aflCf!he ti~
of Gfttk m)1h.

Crt,,·, Pilot ond Co-Pilot.~ ..ilh ASlroplion.
Piloun, (Hi&b·PerfOl'Yrlantt S~ P'ilolin,
(~). EIcctron>CS Ope,...." (Semon). E\ec.
froItics C¥noon(~). Q:>.PiIot il; _­

malty .. mfomorpll n'SidiJIc III dlc: ""soel', oompuICr.
Dtslp:~ Delta (6-1 spa=.~

pcliK. lip. framr. ~fbna ~. sm>rt, '~p".tJ,,~

1aIIl): cORkPF 1.4/1 IF]. III IS. B] (..._'......
->

Mod__ NnI 00\.01 sm>U fucd PESA IF);

-.II IU«I radIr IF): o.s~ lissioa dr,,"tc
(1IIItdlIDr); 0.5 fwioa au·ram; 46 WIts (1l1lnWJhl..
11..1 ): I pes' , _ (64 P""! • oJ: ... ftIlI}""""*, 12 c:qo (6Ih_).

'MMNk'f' E.\bss $3; Obss ~7; L\hsf J9S. c..
M$S4.26.cHP60. Sia Modi1ior +8. 1fT 12. M.... Mitt

......111: SA31laun{l7.7Ioft'dzo.,). RRAQ.
Pt. blAlllltt: IA<:cd: 0.22 rio &nI [;ob....... Q.j

IIoo.ors. &nI i'VonlI: 196.~\": 1.21 ..... Iut 5jXCd 0.7
1iIpI(OJ2 mp$.1lh.-faD ~.). SWI5pOCd O.Qlj I'Ilp$.

On TItiIII.:aor 5jXCd is Q.J2 "'I'" (O.lS~ .idl.-rwn
only), bul.lla1l speed is 0.017 mps.

TnULf-CLRSS DSOU
ThIs I:lcqI SpKe 0pcr.Ili0ns \'~I is al)'poCal Gypsy

N1l"1 desip.. usin, rornpontnts mostly purdLased
from RU$l ChUla', MAST or saI"aged from othtr

'-.:ssoels. It·s a rougbl) sphencaI cbunl: ~ ia tr\..-.:!

O
~~...of a Kuiper Bell. Ob)ea. U110 .. iudl~ :<lid

Wil idols ba,.., been mellcd.
MOl'! ~ ill;~ spa:.. I'lrS 10 lhe ,~'s fusion

&1>.., :<lid ....... I3iIts.. buo 'I lias mom for a<JO~
qua1eB. ~:<IIdminU:IQ.. Season... !nO~ .........-en.
:<lid "'0 IqI:~m.n", l'\alIdilli pm,l Ift-..cd
Oil lhe >"CSOd'. suf~ Ptob .., doc> .,.. dla:Ip:
~ .ilb lhecndb bdod.

A G)~ Atl&d <nit _ Sl.tt ... qIpOl"lllJ' 10~
pa;Iflk .. <Wlkt~ alI:houp il .. '*'Y IJIID 8Q. Abouo
0iIe illa1llhe >'ObDO <lllhe 1W- is • __ >pace _ ia _

..tOidI pRl'iIb ,1IDdu.. ....,.. P"*':tiao all'CJOd.u.--1oMg
Th= deb-V of lhe 1W- is dcupa"", II QIl Ix­

.....""'..:alIy iDe "Ii b)' '1001,,,", lhe buI's
• __ "I*'C' 10""'" lhe >'(sscrs fuel~ Thoo .11
~ bu111hictntss :<lid IoI:nl:( IU cOR and d'f. bui
lilly Ix- des :obit mien, '"O)~

Adoun~dIeoc•.""'CIs_ in scnict. MOiIl ......,
1"'(i1 nan...~....,of~. m,lhical or dis­
wn!ands. f.g... Af.f<>l'<! u-na. UI,_"TIu<U,

The opac=afi ilSflf is a spMr"C ISO' in <lo.arMcr.
T)-p;eaJ P"llo8d is 1.158.6 lOllS. h~ 27,00) IOiI5 of
....'" as~ llUSS. h has 12.28 spa=; of fmill)'-C.......,· PilollNa>'i&alor (As1I'Olalion. I"il00in&
(Lo.. ·Performancf Spacccn.fi)). Commun~aliOilsl

Sfnsof ()pc:r2Ior (El«:1Jonics~ (Commun.......
lioRl;). Elmroilics 0l'rnhQll (Sensas)~ Wcapoos
OtrICCi (Gurmtt' (!karns), 8 EniJroem (AlTrlQury
(SpacI:(nfl '',\"eapoos). M.dwuc (Fusion Dri •..,).
Mechanic (RCIb<lIics). EnC'1Wi ("hrun,). othtr
I>1edlInio: skills as w tvia~ Also l:amQ ocIlOl' ip(­
aalists IUd! as medics. ~,>u. cducaIoo..
tded__1iftS. depen<Iina on lhe oa...., fami!)
~ AsImlid HIlII 13J15 .IflEC:S,. 10<. ...

fnrnf~ cDRkPF 1/10 (ia....,..l: huD rdaors liS

""ModoIIa: 2 Old t..ic IJridF: JO lq:b-"'~ fusion
IDidI (......l: 11100 l3JIb (.....l: I lllCIlIio. PESA: I
small PESo'\: 1mo.iwa "-1Fl: I omaIIlIdr. J l..5-.\U
..........as [S}; 2 ball: ;l() IIww) eIbuoI; J small <DIiy
.........,..... 1 bo]!C aKI)' II'IOol1k; 2 tab: 4 miold":III; ..l:d­
shops: I0 re1irleoy: 5 rod< CNShen; I00 bf foIdinc .IObr
I*lfIs; I~L fJ2 "*"" 4IY >< W" >< W"l: 2aler.
IIIOIl "'*'b (10.spa.=. 1.2S0 ...a..i1l; !SO a<JO (1.150

->
SCMWa:' o.bso 17.494.2: Otas:s ll1S2; L\bsli

"S.152. e- MSI86.9l. cHP SZ7. Size M<:dif... +9. HI
12. ~12Inum:ancc 1nlCf>"ll1: 1.-l6 boursf6j~). R.RA

" I'trformanc.: sAttel: 0.001 G. 8um Ellduronc'C:::
2.SOO hours. 8um i'oulu: 9.000. I:l(1\a.\', 27.s mps. Air_0



ROGUE nllUs
TheTSA~5C'D 1)'JlO~AKV duIiIl&*' Pa;Uoc w....

~b1_ .....'C!t' Ihc*-t~ ~K.- wtridI~ lCII'
1m:<! ..~ 'P"'% Mere _ ..'in'" W'C!t' Ihc ......
ranged fWJaJi dal&. .tIidl.~ apabIo {J/ deep 5J'IC" opc•.-nl
p;IUCIl1l-1aly~ Red intO !he 0Ultt S)W;m aftc !he ......

Rogw "'KV: This is an AKV Al Iba hal: become dM,*""ousIy
un.>l3bIc:. Treal as LAI. bul delelc: III Taboo Train. HoncsIy and
Reprogtam~ Duly. l.....-nasc 00>l by 35 poinlS. Some disploy
DiS3<h"aIII3gCS .web as Bloodlust. ~Iusions (E>"a)'OnC is My
f.nemy~nl E>.traDc FlIILaIicism.

\'anous prw., poups.web as lilt Fwhaulers' Guild nl Man
I~••'C' oft"cnd "'-its on UWlfIf1lOOd ...... AKV kiIII.
..,105C'-.:nI~ ......... eadL

Tb.. c+ ; Ao........ DfS.-3C is !he
r-:sc sov iJI Ihe USAf. and .- of 1ht _

ad'.1IllOId;" stI""J« ..~....hm: .... lht >Obr >~ ....
1m\. A modiflC:llbon of!he DFS-3A MgtI. it i< a
37S' long b). SO· ...-;do >tmunhned C)lindor 00-.

cm;l w,lb AKV bo.). and laser lOVo"t'fS_ It d,tTCf\
from tht DF'S·)A in k,"i POIO'<1"ed and pro.
..,..Ued b) a ;':~IlOd)namic< Space Sl'sl~ms

NAM~ amllNlltr po.alO(' dn,"<' ~I>t ,lI>\('ad
at !he IISIW fu<ioa I"Jbc &i'T. llus rngilll' ",-as
onpnall) alRSlJUC1Cd (or 1M cnrnpclifII YSD/'.
~ de;"p.. ...fDCh "b lle>-er ICUIIII) ploduoed.

bul row~ ollht qft' ..~ ll"IIIlUfx-

~~=~~=.~.."::.~:: :ll:;:::::;;::~;:;~~::~::~~1ii§C:h.. 1Ild ....'J$ do:nXd III r. Ibc -.sed 'A.\l~__ cnft. C\1nI AK\'... Dr RATS •• mioNlu, i'" TIlt
_ &i,e:,; 1IllI> ""t>lIIlC DfS.-J balh..~ • lilt l3diaIor "lap 1ft 18"1" x lIlT ",tim fuilyuWftded.
DFS-3C A1chaotp:l_ 0IIlcr lIlDJi(l<3lioJao> .."'" ..-Ie 10 C...... , 0 .. :it<I~~........ Tr·
~ and annor ba;cd on t~pc,ictICC ..llllllx 0fS.3A. tics\. Pilol IPilotinl ,Hip.p",.fonnancc S~,).

Th= ""' 001) fwr DFS·JCs in USAF >en"". all of Na'ipIorl~~OpemioonICommuN'

Itw:m _,pod La \he )()h Spo<:e \\,nl II Rhea, "hen: !heir call011Sl. Elearonics 0perat1Oll (Seniors)). 2 Wcapons
wb;w,tiallj hiVoo'r lklla'V pro'ides .>lr.I1tllN: mobilil) OffIttfS (Gunner (Btamsl. G\lnncr (Railgunll. 12 En,;·
"Me p.wollinS the ''Ml diMm<eS of Ihc l)cq> Beyond. ........,; (Moxhanic (Fusion Dn"d. Mechanic (Robotic<\.
HO",'cr...hili: tht AI'('~IJ ha,'c ""'"' qs~ \be 0IllCf Ma:hanics skills as appropri3IC). I Medic (DiliOO'""",..IJ, tho n=l1O bindle and WR npm>;'e"';monn ~... Ph)'sician.. SurgOOft). \tl~ Spm,.h!>l(~
mc:an; Iba~ of fuel is bW<r II) rome b). as W ~ (Sml<n), m."lJi~~"'"51G1l\'T Col·
IIIImbct of base> doll .....,l.pi..~ fuel is I=JOd.. IcaioI'lIJInImIIIJ.. Tnffic AIlaJ)..~~ The Of'5-X: Ilat.
To .... • Me III c:on:I IrKft INa r-ice w~ etlI:IUSh fOOQ"IlO o;:a'J) "'lO ::o..r~ ....... dw:or &\oKIl;UI-

dltwwcb-.- ttqUira. cd .............. ~""""'...,~~~
T~pocoI~lomis761_",,"""JAK\~.t-). ~: Sa ~i,ot ~bndcr II~ st*ft.. meW-

.-1 10 I*".-l >........ CJotlo:nhdh c._ _ composue.. ba» fnaIt.. lollWl~ cORkPF ~F,
ned &i arp>:. W spICt' dod; as~ cmpI) .. nlUIInO 611S. IOfIB ( .,.,.._ .....~ HtIII .-.on 160
spICt' pwrob. tulm) !l( bdcd ....... 1a>dIna: Of boardina hi). foIdoac rabIor "lIIp (70 0amt1oA-,"1I%.

'loduIts: l'c<o conwnand bridpe: 2.11dr. 2
IarJt I'ESA: 2 !;up: radr.~ HI anIi...-r puhc
ojn>c: 920 WIl..s (ultnWp.t. nuclear politis): 0.016
aI\limallC'r ooy (46 varml: 8 10-1>1.1 heavy I;as(r lOW­
(fS 151: 2 lo-~U hta,y l~ [81: 6 2.S·Mj ~Jhl

l-. lOVoers [51: ooilpn [F): 2 3SO' new pIIlic"
accelaaior IFIFI: 8 Clbin: S bunlcroom: I bellY)'
>lOfll1 whet (2-spacc: enc~ bri<Ic<:. cPF 1.000):
mmif:K ..'(rlsbop; 2 1arF mD) "v.",,,It· ....,.
... Db L bEpr (is' ...... 2a .ide.. 12'Iqtl: )6

>JIIOe't J >-dIick bI). (I'>, ' AKV: 110 -.
0.112 bI: 6 spaca; ca.::ht SO '*lO(~_),

Sw;qw..· B .... 5,993: o.t- lUSI; L.\Wa
111101 CoA 1>151.691 ..19. cHP 1.'.l4J. SQ.e: Modifier
IHtIII]-o6'__ II.[~I +9. HT 12. Ma'*'_.....
....,.,,111: 0.97 houn.l99~), RRA 12S
~:~I:O.IG.B ......~'

9~ hours. Bl'M Points; 33.120. ~Ita-\~ 101.2 mps.
No :air speed.

(OfS-3C ll.!!t.!IJl.!!i
SPReE OOmlnRnCE UESSEL



RftJftSI-CLftSS nKU
("SnftRR")

Tht RDjIul ..-m:~ by IlkThIo IIld \~__

Ao""l*"" Fon;a dwulI .., 1'locif1c w•. 40 "m: buill.
_ bunctaI SCCRtIy 10 inleRIia rnck~"CaChina IIld
ill 0UIa" S)wm .....1IiiS. Thc)' prm'Cd 11I<lde)l/y ....=~
rut IS QIina'$ PlAN-5F "'as orimIcd p.marily 1OVo-an:l
planetary defcme. 1io.Jo'o.~ft". Ibe Iosi or oklibtralc c\csmIc­
lion 01 TSA rorurol facilities and codes durillj \he ........
end-game left m>ll)' Raj(ui orphaned. and some o(!hem ­
nicknamed onarts by !he USAF _ COIIIinuc. pcrrilla \Ow
'PillS! Chinese and temp inIerpbncczy~ .. Ibis
doy. (Sao: abo 1'itPIa. Po IGl).

The Rqtui di/f(f fn:m _ AKVs ill !hey_
deslpIOd III mad ,. '_Iew,~ ndwr _
ships.. 8mIc baiJI: for 1oQa;-.re cnmc nIbor _

\~. Ihey bf\l'~ Deb-V for ad! small
~ ..1IictI ..... mak6lhm1cff.a.... IIII~.....
~ SUbOnS and cround _albbow

As 1lIe TSA bdl'd Joas~ suppon ''tSlds.. dle
Rajasi "'''''' p..-cu a .i1dmlesl; fuel aDd~ capa­
bility. This included onboIrd rq:Wr and Cl'IrMooI C)M.
,,'wms. and also a l'llboI ann. r=!Cd undoT lhe main
body. !hal 00Il1d sal'-.~ from its 'iclims. They~.
cnlly JJicc a W'Ft"s ",Xlion II\3SS tanb open and 5lrip it
of fuel pellets. Aflef baIllo o:Iama&e. only a fl30tiQn (~'P'

cally l.l~)ofa WiCl's fuel "wld kcasily~
1Il1tlis raDon. buI • RiJjIui needs \>::fY link 10 __;\~

As lhcir 1000 "'4*o.lIIfoI... jAb ....~ollc3n>­
.... Ibe .....,...~ RJJjIJsi"KV•• suni>".1OdIy hi,,. COIl-

sOdenbly ~ C - J III """"" QK:S. Ihey , .•
lUilpOlaily ox+<d loJIItt ... a'ClilCk!hey "

KlIdaI.IISDlIIhmI for roou Some: "",,, .-.-.........
..1dl IarICf'I 10"""'-~ Then: is onr t-ll inci­
dienoe of....... hidint 1IU6M.~ HS1V'*JO t.y
.toik eonII'OlliflI dle ''eS:!d IUDOk:I) .... cable jKU.
......."t1y ass<.,ibIod. b) lIS nbc,obouoreapurtd human
~,.

The iX"'"(O' ~k allows 15 minulcs (9 space rombai
(urns) 0( Iasoer fife. The f"Sion ptll5e 00'1' ~llarges 100
~ of Iascr fm: .'"eI)' .1.8 minUlt1 (3 $pK'l: rombai
,->

Tho Rajdliiu su-nlillede>linder SO'lana:by 10- in
diamacr. lliuaI P-)'''-' is 9~ _ consOItin& d.~
KKMP IlUIiIioas pKL h CJri&inaDy arriooc:I )3JU .... d
raaoa masa. 1ttljasi .'ftidJ "'OCR iUib:.al but _
hn~ ""kd<:d~ _ for lbemseh"CS..

Ci?OI': U I haw....... occupoa U ~

~ allCl lllO (EltcoOlliai Opuai...... (C
ao-). EltcaOlliai Opu..... (Seoson,). a..ar (Beans..
Railpl).1nd f'ilocioa; (HiP-Pub"..... S\a«.ali)•

005iC'" Suumlined C)'linder hull (I spaces.
foamod alloy. ~'')' f~); cDRkPf ll6 IF}.

UI lSI. 100 [B] (carbon~ ........); hDII
radiaIors (1.5 bf); cMI"LIooi. uflCC.
Moduls Old _ •••ltd CJOIlUOll.: small ,.. fF):

-.II PESA: 2 """'4*1 HI MOl p,IhI: fiol_~: 2.32~
(ulnlipa. aude3r pclI$); 2.5-!oU Iipl"""" [F1; coil...
[SI: (U po.a- pKt;.ArIlIII1Obox arm: omalI.., lIlCdIle..

St.'jsric:s- EMass 73: OIa5s 100: L\lass 117. Cost
MSII.03. cHP 54. S~ Modir..,.. ..21+6- fIT 12.!obdie­
DanoL InIcrnl: 6 houri (1 S.9 h......" ..d.y). RRA 1.5.
~, ""=1: 0.12 G. B.,." EndurwLe: 23~

houri. BlIm Points: IO.lS2. lkll3.V: 31~ N.... air speed.

Tha<: _ Iarld. •• ifill ..xr..'IIItt _'Ollodls. NcJted
''CtIodrs DDIIfomt Wl tht 117wltd \loftir/ot Modittku Dul...S,_ (Vo~tDS) f.-d in J. ,.,~

KEY
Tho folk,.,cing '-chkk lIoscrip6om list componmts in

a fonn.>t illlC'l>ded 10 ma\;c them casy 10 uSC in play. n"tlcr
than the de:sign-scqllCllCe fannat~ in catlicr GUIlPS
booI<s. Tho follov.ing ...,.-uoo describes tIx: iY~ used.....
Abhr~viali()ns

~. Tho ......~ d tht _dKk. Tho

~roJ\o:rfoin&:L*tI.. ' 5 4" islbolltJdKtlbDlM
Wl hit...o.1lIft>iaioas mdt.dc: T.... for lI>rtm ifill 1111/ b'.-"'*ou <I~.~ tht sUe ifill t)~ d
.. I"""JlUbOna IDd lift sr- po."Cl" pIarIts.. ifill """IY......

Fwll&d: For fuel. P_'e5 the amount. t)-pc ("'1m
FlI'C numbtt in pattrlthcKs). '>~ of fuellll1k. and



1fT: 12 HI': 101i00

...Sptwt 4 ,,:.4a'ri.: Q.6 ..Drni: 7.5 ,,-MR: o.7j "'SR: 4
Dnfi: 21 ....... CndIIo dr,": 24021.0 )'-.ds

Dorsi", NOIe
MeIIl·maai>. conJPO"lC body and un-hea''Y frame.

"itll • sma't. ~."C,~ hull and 1I)'Ikujct
propulsion S)'Slem (_ lJltdn Pnu"rr) Sub"..,iW

mass 125 lOnS.

U
411.000

T
41UXXI

Ar)io<>tL. 2.200 Ibs..
l.bIww: 4.lDl d
P1rr: S20..17 million

•411.000
RL

~UXXl

Equlpmcnt
Bixi,.: Nit"· COCkpiL small PESA (liscd). s.m.aIl Ladar

(r...cd). 1100~ robot arrII5-

StatislQ
sq: SO·IonI. 10' diarnccn
Loot.: 119..-
Mow., &.91 !lOIn

hli,'C IIlId §lill fI)'. Ftt polIIld ,'ehi<;............'Ct r#
mtJd spNd is alia IiIacd; !his nlkjOCO.obl on pound
~ Ftt SlbnaJ1Ilcs.. ....... dqd is '-d sec CI'KSl
l)qfII. Po 154.

Of:s,p Not4. A ~lal_ <:L e>"Cf)1hirII dse - die:
,-.::hie" ............... MId d:aa IhIIl rard) alIIIC up ill pIIy.
Iu. In: mcfvI lOrre>mc V_iIlIlhcdcAp.. l1lIS ref·
umc:u !be deloip 0)-- rro. I • • Ma

llmRuls
[DEEP SEft RESEftRCH UESSEL)

A '...-..fy of rese:vclI and odler !-Ubmarinos 0flCl'l'lC in
WropI'S oceans. 5OO'>C manntd Olhm ~bmhdls. In
IdoJiIJOll 10 the ub«juilOUS~ ~·bershdl. all thrn:
bases on Europa also op<11Iie man""" 5U~. l1Ie Asuri.... i~

• lypical eump".
A noclear·pov:cred mini-lIlb manuflClured by

""",",".B~ !hl' A<lnlllS~. c)'lindrica1 bWl 50 (eel

Icq; IIld 10f.....in~. 11 n popcllcd by ...-.cr jet
prnpodNon 1)'SIellI mel has • pur <:L robollrlUS and • sin­
P: aIril.rl. It -. Ihru pcqllc (iIo;;Iudin& Ihc pin). MId
abo bas Ihm: iuIb and 0Ihcr Ihllll facilities for"',
..,.opau-

CnM iXplb 0Il1oo>'Cl""P'll)' Europa IS 164ll68)"aIdJ
(93.211li1cs). aIJooA..., IIID n:adI die: _·s floor..... III
_ R!oL II em opaa: ID all) do:pdI .. T....·s >IIaIlow-SeNu" VII" 8olI) ..21+6-
1'&1': H)Uujcl: (80 10m ....... 1OOlI'''' 1hnN): IIC"" fiI­

sOon .--.or (10 MV.' 0IIIpUI)

F"t/: I.. )"CWS OlX'Mitoa.
OCCIlpQlfg: 1 RCS. 2 NS, 3 bunb.. C.,.,..: 80 d.

""l'Ouline- or""auisiDa;- crDnnce.. Ftt cnotJY banb.
P'J"idesaonna: dau llllcltr ,wious COI<!jlO.d fire
II W~ 011 3d. <:L. fire~ out III die fuel lri
if die YCIKk iJ ,~".,l (chp; 10 aro or lea bil~)«-o.x~}. ElIdllDTlber is l'oIoo>-cd by .. atltR>i-
--. CCS is • a"'4"Ui cmo. --. NCS .1'IOnTIIIl U'CW

~~ RCS • roomy cmo. --. "'~ • U'CW

.' .... P • 5eal_CS.~S._RSIOr

".i4KU1DlIlal. mel fOOIll)' poWcioM.. ~,-dy. Art'j
r'P'W"l pWlion I"c:a:dt$ die -..w atltR>Wioa ",idI ..
X (lOr imlanoe.. XNCS for .. ulCrior -..w =w OQ­...,

C<iIJ<>: Gi'"n~ it! <:Ubic: fCd Each CIlbit fOOl
~y holds 20 Ibs.; e.<ccplionJ an: nol<d

Amoor: Vehicles withoul thi$ nowion ha.'. no armor.
F indicateS (ronllli armor. IU. ri&ln and left. B back. T lOp.

and U lOndcrbody_ If the entire ~mbly has the same
armor, only one ,'01"" "ill be listed. SpcciaI eimJrnslanCC:;I
,,'i11 be delailcd juQ beJov,' the lIbulir ro/umns; of armor.-
~: 'khiclcs ",1hoIa lhiI ....... h:a,.., no

...,., ..~ Ftt 1llOlC lhII do. !he Io::alim ,
abo I"os Ihe facirlg <:L !he "'"eIIp(& per A All
.. .._ are _......, ID ....." fulIIUt-ti_ (cancds up
1D.3 ......_P"""M). ....~ .. IIImt5 ......., ......'tl'SII_(~. tal de>-.. up ID9O~). ADnu­
_ Ii:sbaas Ildde III shells ACftd 011 W ,~ llOI
jIaK IUIInds ... maprine For cnotJY ...-eopons. !be ,~
.... : ihoIs SICftId ill eDcrJ:) bInkJ. foIIoot,-q edI
"'-eop;lII1S Ihe~ lrlO'1f>m P'J"'ided by III W ."d!j.
d.-s~ 0)'§Iam.

~:Grouped by JocM_ 1hc:5e.., W pme­
pby~ aro:ssorin on !he ."dIicIe: 0Ihm "ill be
dcKribcd in CkJign NQus. below. Refer 10 I~ 1M IWU and
10 ~fJ, p. 137. ,ehicuw "-ClIPO" and (l;jUiptnefll
descriptions. Crash "m an: hii/l·te<:h air bags (DR 9 ''S.

ilTljYCl dama&c lhat occupants mii/ll sustain): AESA ciUl
opcraIC a> cilhcr radan or, ial h:aI( l'llI\&C. as lacWs (p,
TSI7tl); for PESA S)'>IemIo. sec p. TS17$.

SIwUti<1. CMI. is • roua:h i,odicaioi, of dimonsions.
LJ,.f. is k.-icd "'"CigllL lbc Jov,-=- Ielwt bd"orr. per.
r..,,-..:c ..m,: 0'1" : • mode ofn'd:" is JI'lUD'l Q is
air... IS ........ is unclc:ro>'II«. ""'- (.1-- ,Sp«t! is ql
polIIld~MId o....,Ris dIe:.,.._-er~¥«J
....... (bIh.., IIID "..: 'f'C"'d ill )"aIdJ per l«UlII). AaW
is 1lXt:k:o.... ill ..... per -...d. MR is die: mu;.... ...,
G _ • ,dlode <:al puB ... -...ncr. ID" U1Is

ill ndius per P. B09.",,"",!he .da:lc's CWleQl speed
aad <i>1de 11)' (<<I ><..\IR). SR II Ihc IGbiIily~ if Ihc
GM NltI dial. ,d1idc 0lX'" hal 10 maI;e • .tiII1'Oll1O
perform • J"l""Wially~ lIIMIl'II''Ct. fa'- by mort

dian SR should~ in _0Dly failint:!he maneu>'Ct.1u.

abo poICIlQaI disasIer (e.", aa>Iuna: lIIIO klInClhing. 5pUI­

nlni 0\Il ofconrrol ~)IIl!heGM's opcjon. Fttair .dli­
des. $laI1~ is !he Jov,~ air~ the ,'ehkle can



nSTRoBUG
The TCIlntI He:l') 1:KIuslries AstroBu3 is a four·

ItiFd alHmam ,'dIa:1e .-110 FlIf<lUD1 on larJ" ..,..
.... and _ Tht d....~.., up 10 line pr' : Ii we
111 opal -. -.all) 'lOuring \~ suus:: ft ,~Ie lias
... cJIl:Io6od arJO balo. buI _ life wpp:::4 II IS pooo.'UN
~. a~dt b>......-yp MHO -:I
.r,'-m ...., On""i (~I<dIo) 5Icill usq 001 Imzed
ooaaok.

1lx Awo8uI IS '~'~lupl"" ala <bip firg_.
cd •• __ ""',.,. .. 2037. The~ diesIpl o:a.s 10
2010.~ _ ...... .-:l on ems. co/Ij9g
Rhea. and Tun. .
~8ody+l.rowlep"'l. I
1'&1': 37.j..lW folr·kged drwftl'am. n.5-lW~

cycle MHD~ T_'O,a:I..geoblt Etdls .',dl40
1\\'h IOIIl CIPICll).

Filii: lJllrabiht sdf·§C:l1in: 3(l.pIlonb)~ furl l.IlDk
(F.... 10), u!InIIlp tdr-~ ls-ptlon LOX (Iiq­
Wd OlI)'pl r""l WIt (F"" to), 4A bourl. B-.y
P""'= ",nd1 and~ ...'her! needed.

Occ"P"M7: 2 x."CS, 2 xes. o.rgo: 75 d.

Iwshc:st al'iroommu found in the Solar S),;e,em ­

Ie) cha$ms.~ s";wps. and other IUTain 1M t'o'al

uackcd ,cbide;o; "lllIId ha,"C b\lUble: tr'OSISI"S. Tht~
Slrider~ tim: is !he las 1IDid: earn... ,"CI'liOm
-.d ~IHD~ and lackcd Ihc small _ um.

A d..h"" and~ rou.Id JUr\W~ in I Laadscnd­
CI' lOr .....cr:aI days in~ disoui,.."01 ~ buI iI is ..
dosiped for 1onJ........ cocIonnce.. ""'" ..... aipI 0llII£ of
lhr: I 1:: se>U all to: folded lip (lRevIa: 10 d ofaddi­
lIaUII afJO~ ea.;) 10 j'W'"wk _ 10 SlmdI_ Of

!okql. '"'hm hau!inI CIIJ'O Ihc po" • ' .-. c=- to:
.........'UI alliIdy. The dn,"" 0I5eS lhc: Dn'lna: ~Icdla)

sliII.;m anp"Crizal C'l;WJ'OIs.

SMksr-t!' ,.~, +4........ Icp.2. fuD__
.;

,.",.: 7s.J:w ........irggr:ddn'~ Two ~P"'bIt E
oells .-ilh 40 k"'b IOf.II CIpIOl)' ill bnd). 40 rrdIorJe­
ahIr E ~lls "iltI 800 kWh IOlII apeciI) in lop (10

"""",·"tI:~ ballaies 1">"'01' dri,CU3UI and linulcd Ufc wp-
port for to hours. ~. ,n bnd)' I'O"ws all other
sy>lCml;.

QrrOIpdffry: I RCS,9CS. C4I1fO: IlS d.

LnnOSTRIOER
McKinloOY Indu.trial Dtsigll'S Lmdmidc:r is a

rugcd dqlmdablc. four·1tgg<d all·lC1Tain walker
,"Chick, 11 is buill for operations in~ Qf the

U
41100...,

T

.'00..,
."

•.'00..,
."

kL.,,'"...,
»0

f.,,'"..,
."

,SpNd.- 15 ~ S ,Dtm:. 20 ,.'IR: Q.7S ,SR: 4
L-'GP. OIJ·Ro.d Speld n
~cnSOle

WVMDS desill" ",-ilh."a1l.er modif>alJOnl; (p. ISoI).
UlnllarJ:c body lO'ld ....... UlnIlarJ:c Icp "'1m a Q.OS \lSi>
wrm. Anror is aluminum on 00d); nllDiwn onllln'rl md
Icgs. Body is sca1ed. Body j'W'idc:s cPF 1 of radiation
shiekJin&. Ground pnsun: is I..2SJ on Eanh (tow). buI
",II drop 10 Vcoy Low or utre"",ly low on M." or any

lo"'cr·pa,ily ...«td Oikc Europa or Titan). inc:reasin~

off·road speed lO 15.

I::quipml'nl

8cd)': Radio "ith lQ.ooo-milc ranF. inenia1 na,'iption
S)-.ICm, 2 small Compluoty 6 rompuOIIl'S..~

f"" suppt ' .... S)S/Cm, snoo ""mdI. onc-...... oir·
Ioct. limiled ~fc $)= (10 maa-days). 10 cra;h­

",'Cbs. hildl lO'ld pm. T_: 12·nuk PES.A. 4,S-milc
AESA.

StrotisticJ
$Qt:IS'1ollc Pu-,IootJ:·UOOIbs.. La'f.:2O-.
~:700d MamL:~boun Pricr:S20S.8S0

HT:7.
H".600(BodyJ

T

."
"'"

&doUr: 120

RL •
4/-15 4/-15

"'" "'"

/tryIotMJ: 2.461 Ibs. u.1.: 9 6.... Iba.
Mauor.: IOO-l6llooos Pri«: $39.874

Iff-8.

Hf':l32IBod>I

A_ f
BoJ)': 4145
UgJ: 4.t2(l

Equipment
Both": Tiny C~_\.ily S compJr.tr. 1.(0).milc ran~

l'lIIdKr. -I l~mile ranee PESA (FJRIllBI: ST 100 ""n<:h..-I
~...rl>s,

Sl.lltistks
~:9'1oq

\WMw: l~o;f

~ II 8J4eu/.' 10 8£Nat. 20 ,_\lR: I ,SIt: S
too> GP 0fI"-1bd Spoed 28.

~N~~

W\'MDSdeslp "llb ..-all.cr~(p.1S4).
.\.ldsiu body and b;r midsule lop. Bod) 1m I liP
fnme.. Up an: ........... n-.Armor is Sled aDd body i5
sealed. e..u...d~ is 732 oa Ea'Ih (loa) buI ..in
drop 10 Vel')' too. or Exttanello Lov,' ... .\.tors or on any
.,......~,ty.'lJrid (sudlas Tilan).. i1.., i-j otJ.Ro.I
Speed 10 35.



FIIri: I..c1l~ J'OI"u ,*,,~ and IimiICd
11ft support for 10 hourl.. Sl).LW!l pov.-.:r plId p'a
).16~ ......... i'O"'"Cn emOR. 8allcr," IfI Ilod)
JIlI'"""<n • Olhcr S)'W:lT6.

0.,,,...,, I RCS. 9 CS. C~ IOd.

lflnOSTRlOfR DRRGOOn
III pIfUlmhop ...rh ~·B~. "k~

dod¥d a IIIiIilIrilaI UaIblnck:r cbipI ill :!09..\ ID

~ Ibr~ cL a ... CXJIlN .-aIL:cr 10 suppon
~ opaaioos ill~ IaTaQ. 1k~
llI'Ilkf Drap;lIl _ a '-JCf _ .......... IIIITI:t

\cupolal -.,p it. """" po-omul let nK*In. a..t •
mlo>Ipal~ ..;m 5Iopod ..., d ....u, 1'_11( llI'l'fIOf.

A_ , '"- B
..", ... """ """- "00 "00 "00

TIU'lTf, ... .,,. .,,.
C..".xa: .11I00 "00 "00

T "

""" """41100 4flOO.,,.
"00

~<~ InnDr In .Jdiliooo> 10 lisIN
DR; Body has cmDR .$I)) Ifl. rmDR 2l.Xl [RL B. T.
UI. Tu:m has .",DR 1~ [Fl. cmDR [RL B. T].
Cupol/lllas .mDR SO.

WeaponI')'
15mm Heavy ~bduno: Gun [1'urTct: F] (2.~

rounds 01 APS in bod) ~
2$.U Lasco- IT= F]
2O-U TllCIJ(:l\ I...-r [Cupola: F]

Equ..ipmmt
BotJo.- Radio .."" 10000 rilt~ inaual_i­
..- ~__ m;DW"c. IFF. 2 omaII Conlpklu­
I) (; '""Pm.. ......".:1 rift Sii4'l" _ s>'Wm.
snoo ..iadl.. 0tIt -'od. IiIMallifc 5)­

(~~'lO), IOcno/ro."dIo, hl.dl3adpm. TIUPf'f'
J6.miJe PESA. 45-milt AESA.

Stal;stics
Si3: 15" IDng
bol.: IS Ions
Mainl.: 19.41 hours

PIlJioQd: 2.600 Ibis.
~.......:72Sd

PriN: $1.061.070

The 0D&00n carries No" lain>-'. couiaI m:actlino:
JUI'l in iii lUm:I. lis hull is fined ",Illc~
ImlOf (p. 1$31 N aIJooo.") it 10 "',11$1nd bod! small·1mI:S
-.l~ "'-.tad>. ... ID ond~ »own
SEroP The: Oioboad iqIlld all~ nd\(r o:hoapllhe
n::w IuIdleI Oi • bcll~ door.

Onkn fur lht Undsaider nr..,... ""'~ bcaI sloa
..... !be bilil pU _ spcriIlilcd 4'\' .oo, oIlht
.dIide. boa ED! I""d' :d fi,~ III 209S• ..., feu' "",,,,
..- 10 IbcCa .. hio.Group ~1OI!>1aoul<$.

~.~. 04. !ow ltp ..2.~ .....
m "I. full-rotobo111 ......... <o(l.

P&P, 1Sl).~W four-Iegcd .ro'"ftrlIll. T,,-o Itd""l! b'l
E cells. ai!h 40 kWh lOW~ 'II ~. 80
~ E tl:l~ ",Ib 800 k....'h lOW capacil) in
kfs (20 ptr Iq:).

1fT: 9
HP: 600 18ooJ)) F:acIt~:300

TIU'm. 90 CllptJl<J: 27

,SP«WI: 40 ~: 5 ,Dn:rl: 20 ,.IIR: 0.75 ISR: 4
Lowo· Gp. OO-Ro.d Speed 32 0 ,

o -'0 ..~~ VCUlIS. or In) _ or astel'Od.

~~otes

W"MDS cbop ... 1IIh ...~ 1DJdi(....xm lJl. 1S4~

E>.1nI Iqr sklprd bod) IDl1 _ an bop: kp. 5 VSP
12:'1 nbiL fed) sklprd llJm1 on bodJ.. I VSPIIIrJet IIOp u­
rn. A1'rIttx ~ mcgl........n 'OOqIOO". Bod) P"";.;hd'F
I 01 .....w-1WrJ.

Gmoni pr=urc ~ ').to .. fao\h (Lowo). buI ...·ilIlkop
10 Vcry Looot. or E...,~.....ll Looot. on My 1o<o"Cl"-gr:om)'

...OrId.. ,~asm, off·road >pcxd 10 40. !he same all

,s.....



Vehicular n~aponl)'

"- T,.. 0 go SS - 'I'" ,... RoT
a--r(H Goo,
1l)Dm~..aAPS Q. "'"", 1O " "00 ,... 1O,-,.."

MacbiDc GwI.id1 APS Cr.+
"""'~

1O " ,... ,... 8"

e-r(&oIIuj

"'" '- ""'- 'ill " " 'In) ".000 '"
hAPSh (Annor Pim:ing SabcMd) darn:age is haI.-ed aficr 'I pencuaIeS DR. For llI<'ticaIlaser. sec p. 138.

- - - --

WORLD ROUER
BW: by I'>MIIDd)-..aics ,I.,.....,,, Sl__ Ibt

World Rll'o-c is I muJu..rol,e sa·.-hedcd III.........'dIicIe
""'P"'" ID lD\'ftW '"C'J IOIIIh _ • plOd speed.. lis
dl:JKd.<:)de MHO alP'C II)"....... and 01)"JC".
..........-.Iy :n-.iloble from joe on _ <Mer pbncl
lIll'IO:. r.:ludill& Tn. and~ It has no -":d;. SO
opaullI !he eray IIIIdl lIIlSeIIs il. II Ial:b rxti...... pro.
I«1ion. 10 it is noc "eax",.,,,,,lded for opalliOilS on Jo..
Euaop.. or G2n)mcdc lII>Iess !he rnw has _Ided suits.

II is 1M,,",, using Dr;'i., (Amornobile~Thm is one
roomy crew swion; lhe ,'chicle is nominally~ QCCU.

pancy. "i!h fI,,, pass<'IllJtf Km. These sealS can be fold_
ed lip for additiooal taI'JO 51"". freeing 10d fOl" ea:h seat
IfIO\W OUI ollhe ....y.

World Ro--ers 1ft .~~'"~'lOiallyII'iCd for ocuniom inIo
tho TItIII 0Ill:bKt.. They we lip: «lOI,1IJtl1O no... ..1lh ~..
oted .'lfll--~. and we obo casily _.mns­
potwbk.

.."I "hE S' Body +3. fuD.n;u;ioa lUI1'tt rr.Bod)r!·I.
Il1 oIf...-l.1Icds +3.

1'&1', 128-kW all·.-heeI ........ IS4).kW~
MHO lIIrlline. Two~ E a:1Is .iltl 40
kWh IOtal capKicy.

FlOtt Ultralighl self~ing Ilo.pIIon h)tkoIJen fuel
lank (Ftre 10). ullnllighl sdf·sealing 33-p11on LOX
fuel lank (F"" 10). 4 houn:.

CktIlpdM1: I NCS. j CS. Ctur>: 30 d.

Sunislk::s
sa: II·.... fb)*'ad.:2.7921bs. L'>-r.:4.j71On:S
~. JOOd ,WDinL: j()..3j lloun. J>ri«: $631.000

HT:13
HI" 373 TIIr. 17

ViPnd-.9j p4«ri: 4 glNcW: Ij g.IIR: 1.7j gSR. j

.-Sp«td: 3 .>I«tI: I ..DtUI: 73 .MR: o.7j .SR: 6
Omft: 1.4 feet

I>ei;ign /'lotI'S
WVMDS design. l.arEe tKidy and 0.5 VSP (2.j ClJbic

fOOl) Illm1. Body has Il<lWI.. mNium fr.lme and carbon
~I< SlI\ICtIlI'C. Turrec ~ a modiwn fl2lYll' ""';1tI a
f<lllmCd alloy~ "',heels 1ft .~. brJe ("""""led)
...... aII·.'hod~ mlpfO\"«I SlISp"""9on..~
~ wa.. and smart'Ilheeb. AnDnr is mNl.-u
..........1< ~ body.~ ..........1< ~ lUI1'tt nl
.ftads,. Bod)' __ 1ft seal«!. Ground pi t IS

1.106 on E.lh. 1f#J on TIl...
0. T.... \'to) L.o-. (jP. OfJ·R<.:I Sptcd6.'l.

RL •... ...
"'" "'""'" "'"

u

""'
"'"

Equipmnlf
Body: SmdI~ 6 Cl:JqIUIOf: 10Jl00.mi1e

...rdo; inoniaIlI:n""'" syAmt: Iimlsad 11ft flIl'l'O'"
(l21l111HS1ys); hiscb and pin. Ttum: J6.mile fWIIJC PESA;
4j..mi1e~ AESA.





en-90 lJIJIn.1oill
("BIRO-PUlnE")

ColunlbiI AClO5p.ct", TII/IIl fAsk. _"mall)'
rdi:md 110 • tbr "'bird pbne.~ IS I pll'to'Cml

lI!traIiJbl~ amnft "'- II§C:S

.....ucd bcainl! "inp 110 I""'U Iiti
and Ihru>t. h'SIlOl a!i IftClial as • bel­
iroptcr. buIll's mort: Sl)'li~ and quia.
and as such bas been popular ,,-ith
bod! 1OUri>lS and ~l\.. h is a per­
...-I a;mrnUll:r tr:lIuport and 5fJOfIil

'"dIic1c for ITWlj Titan~ A

IIIIITIber of muI ..,.a .00 aICf 10

IO\II'lSU (1NlI) of "'hom an: ,nfOlllOipM
......., inIo boolhdls or c)'lxrdolIs).

The T-. &,11", piIaI--1'iJIIbJIc (LJp.: Awpbnt)
sbIl 'The ''dIido Ila5 ., ,.crizcd ca f'z)"-I
.Sl..... ~Ib.0fIC:I'" (..~ ... _ suit).

The bud plane 1m*' IifI: IURDI of ito 0'lIo11; • brF­
~~ <XIOI'Y opcllS '" 10 aIloo>- CfIlI')' or~
and abo """,i<b .Ill U«lknl '">tW,

Subosumblin: Body +1. t"'O swxlard ";np .1. Ihrtt
rtUllCIIIble ,,'!leels -I.

1'&1', )()..kW orni\bopler dri"W'ain. 7j..kV,'h ~'.
F"rVEItd: Baller)' pro'o'idts 1.5~ of full·power 001­....
Cktt<pl!Aq: I CCS ~: 3 d

UH-92 mnLnmUTE
UTILITY HELICOPTER

TheM' iswV5.Ann>"smn.-_TIIaIlIIIiI-
11)' hdicoplef. INd for au -"- IIJ CI>-aJr). and
~('\~ fin;l ~lld III 2092 ....
dr\"dopnl from drnrlitrUH-8S(ustdoa E>rtb). bul /'Ia§

rnudl1leI'icr armor.• dc..-d nlItt ,..;,-eshaft and I t..
lei')' pack mtcr than a MHO lurbine. Even 50. it is s'&I',r.
kandy more e_,pensi'" then Ibe UH.gs and cannQt llfl off
Ibe pound in llf'l,-ily ,realer than T'lan·s..

f

'"
•
'"

T

'"
u

'"

f'a)'/oaJ: 310 Ibs.
\VJ""",: 37.' cf
Prirr: $62.160

Equipment
Body: 100-mik nDF ndio, I·""" AESA IF). ...wI

eompeuy 6 COI'IlpIIIa'.lI"In:IpODdcr. 70().... , .....

w~~"eb.

Stati!;lia!
Si~: 7" Ion!' 20' span
L..,.: 6831bs.
Moj,,/.: 80.2~

1fT: 22
HI': J4 lBod:oJ
&.do It'/wl.: 4

~'95 <oA<m:2 aD«rl:17 a,IIR;4.5 aSR:4..._.
D6ign Note!

no. Bird Pbni:", fnrnc" IigllllIUllll;llll allo). "'1lh"
robocic 5IrIJC:lIR mel faw~ Annor ;" mrcaI.­
lNIn~ <:omp05i1c:. aOr1fj IS 48.

The Mal has a~ caboa """1""""
ilebod) ........ afoldill&diallOlldodroaual hd..opki rolOI'
(hoO rolOI'J ..-me in opposllC' clin:cn<-. omo;md !;he _
>haft) b lif! aNI Slabi~. h a-ls DII remaable skids Iba
II:ksoopt: <U.IOJIIO'U '" lOW feel cLgmundc.....u
ill Tnan's Io'to' gJa'lt,. Abo\.., 1111: l'lllOf assembI~ IS a §RIIl1
rolaWl' turret lh3l~ !;he MaJivnMJ,,'s SI:mOO1 and
poinHic:femc laser. Defenshe :lrmamem ronsiSlS 011"'0
Ca5CINlCS. one on each si<ic:. moun,in& a IOmm electn>­
1N1l pn tIw can ftre ahead and to the lef! QI' riih' _ide.
Ib5ic emissions cloakinll.• Iaserfradar "-.uninllle<%1"ef.
",ftarN janlmtf. dlaIJ di>pcnsom.. and pm:ision lII";P­
tioo~ pro'\u lIddiucJlgJ npallilily.

\\-llh 0'l'Cl' 12 IOniI cL 1nDQI'. equi,.... 10 _}
inf~ rlJblial ''dIido=s.!;he UH·92 i!; llIIe cL!;he brlot~
""""" Il--.l ht!iu>t*>... e.ulImOe. II also Ila5 a lIrP'
ca"JO __ - a ~-poclIl pI~''''' ""OI'kI be 20~ •
u.....,el >eaU.,. squad cL up. Jump RAn. or S _ <Jl
=rp;llll a ar:JO slinI- The- htl...........T·S IIllDJl faillllllS lIS
....~ ....ekJ.....

The- plolll5e5 PiIoliJll: (Ikliropler) skin. The ''dIk1e
has COl'I'lpUltrilc lXlnlrOti (",III • ckoplicale lXlnIrlll itt

for u:opilol). ...J..



~: Bod)' +-'. foldia, "*"" ...1. No"O

fun....... "'aJ'O'l wrms -1. fulll'<lQQon sen-
Ko" am +0. too'O~ s.bd:s '" body ...2­

Pl.": 7(l().l;W c:ouiaI_ .r,.-eu-. ).5(D.l;\\11 10K_

Iery. (6.l;Wh bIaer)'• .l6.72l).l;W11'O"-.:r pod.. Sec·
<Dbr} 9.OCJOl;W. 1'0".... pod..

FHiIEM.· 8aoencs PfO'U S hours ~ full"9O"'.........­
puc 1'0"..... F*lt sl''eS)(I(llascr shots..t all 29J1..lO
£mac lbaU." _la) 1'0"" pKI;: aD mcrpzc
cmOR ~S limes.

~.,..,: 2 RCS CMp: 380d(.1IIl2'l h.kf)

ArmorFRLB T U
Body: 41SOO 4ISOO 41SOO 4ISOO 4ISOO
R<*lr. 4I2lXl 41200 .lf2OO .If.!OO 4I2lXl
w~"PO"

T....m: 4I2lXl 4I2lXl 4I2lXl 4I2lXl

""""TPITtt: 4I2lXl 4I2lXl 41200 4I2lXl
Sbds: 41100 41100 41100 41100 41100

Body lias emDR 200 on all facmp.

Wfliponry
:!O l;J Tac:ticaI Lasco- ISensor TI.nft: FJ
IOnn Emac [\\aponTurrm: FJ (29J1..lO I'OUIlds in bocfl.).

Eqllipomnt
Bodr. Ra1io "ilb 1().l'XXHnik rIIlF. ru,t.' ......dci.~

ci!oion nI.ipcion illslI'Ilmenls.lFF "idll",:t"if' iftcr­
uaI llI\,pcion I}_ ICfnU>.follo"''''' radar. 2

IlUDWAC ..-jill pupil scan...-n.. aoh·anttd
ndarIb>cr ~.Infrwtd...,-.mer(Jam 8). 10..,.·
aaft~·~ ",m :!O cfWfmo.Is. 2small
~it) 6 alnlpUIm. _ .....' (In: wpptsiOOft
~ Sf 30 ,,-.nCtL IimIICd br~ 1)__ (2 ..­
dI}'$). 2 azsn..-ek s...- T.........: J6.miIt PESA
..t 45-milt AESA

Statistics
5;:,::l!Y.... I'b)-Iood: 10.100 h. tool.: 23.2_
1oW_: 18S d .W-.: 16.1 houo Pna: SS.694.140

1fT: 1
HP: 361 [Body] Rcto<r: 161
"etrpoou T.fTJ!ls: 8 SMror T",.,..,: 17
t:odr SliI: 2'i

aSp«d: no aIlcc~/: S af)«t/: 1~ a.I/R: 3.5 aSH: 5
Swl opo:ed 0.

Desil\n NOlr:li

1lw:M~'s nn. is tip: arbon composite ..,lh
plOd~ Rlb:JDl:. sman. ..t raponsi'"C. Annor

IS naiOOOi'ipOi!oile". dianlOlldoid 011 tile ,,*,,"..t moW­
lnIlI'U n'al""'"'" on1he sbk1bt bod}' is snIcd..t lias
bIsK C"ft'lrSW:a doN". arne is 116. 1lw: MaJat.«
ga'tllj -r"'~c:xcepI T-.1bt IR ......... p''eS .-3
peaoky 011 roIb f« my irIfrMd IlomIrtc "-.:apollS 10 lIrp:'I
tile ,'dlide: dlaIf. on1he IUIIl~ ..t ..........., ....
JI'"tS. ·Son bdaror l3d>c~..eapons 10 larJ"I"



TIB ~. prorollles 'i·..... oplIOllS b- Ihe
~afI daop S)wm ill Tt h_.~ Ind lilt
\\"hoel<d\~k ~Iodubr Dr:sipt SI'Slml ofI. IN KWl

nEW SpnCECRnFT
ComponEnTS

~~ an: IJ5Cd .. ilh Ihe $p4c«mji
CN~ rub (p. TSI7l). AddilicxW opoaaaft <:oIIlp>­

_ c:an also be l'ound ill T......_. ~: HiP
FIOIIIin:

Black Ho/e Potl'U Plallt
T1:lIiI" .."of.pt.....diNhbd<hl:C~by

• """'ef~wm - _~ BI«* HolD., p. 7&. The
planl 00ftSists oflhe black hok (rqlitibk space.lYPcally
• billion l<In5 or more mHS) plus • SJI\'Jlic fusion S)'$ltm.
Tho plane rcqu~ • ",,",'Cl" aft (34~ 8'20 IOnS.
MS12.2); lhis .~ includes shielding .1:<1 !he black
I>ole'~ rlldillioo.

Each oddillORll sp><'C oll"""~ pl2nl .....~ 20
l>1W II • mass of J lllnl and C'Oi§l: ol50.&. "p 10. muimwn
llnamined b)l1he IIllOUllI of ",,",'ef 1haI!he black hl:C can
~ (ab.U 100 MW fO' SlIeltlctlI). The planllUjlliro:<
Ihe SlIDe: bc3III .u:.:n Il • fusion pi-. ..hocIl an: based
c.dIe sizIe of Ihe pln: ill spIOI$. eJducliIIc lilt rore.

OBI) one black ... JIlI"".... plant II .............. (Sbn­
hrlh. .. Hntill Scan). 1mb< CXWOIPI&) Ibnilts..,
lXIrm:::I ..:I ......, 110I5 1lI,~ hcaI ~"CKII1.

Nuclear Pellet Factory
A spcciaIizcd I1IlIduIar l'I'lhl(.... lhlII CIII n.n n"'lRIIe­

rials illlO fuel. II mjU.l'tli S.oo:llOl"ll of l'Ol:t and S lll5. of
Heo-3 per rnonlh in onIer LQ JI"IlIfIn 34 \OCIS (7 iij>IaS) of
nuckar pellets.. In addilion 10 n..,1car pellets.. Ihe process
abo proOOces 70 IonS of HO fuel 340 lOllS of MO fuel
100 lll5. of r\S.SiQn fuels and 3,900 lllnl ofslq: or l'Ol:t dt&
A lIIJ<.iar pellet Id'mny I:1k§ "I' 860 JpECS. .....-;cs
10,800 lOr:<.. COOlS M$20. ..., lr<CS 360 MW.

Parachuta
Pmduos lIII) bc IMd 10 Ift"ick. toft bDdiIlcO'

sbw~ b- aaIt~............,....., t\'Ul if die aati
II .. RIO a,~. t I'ar&iIuII::'i an: ofacn -.:d by~
........ lhlII CIIT)' eIrJO or paSiW_l aod by ,as Jian
pmh:t.. Thtjc:anbrO:plo).... cwc. >"C!4d hasdlopj!tlt 10
Sllll60nic opcallJcncnlly Il • rcsuII of~ A

~-pocaI SJo'SlCm includes. plIJ of chutes, "'Ilh • smaI....

one O:pIo)lfII fnt"" dlliiJlIi 0<1' .......

EadI JPI"l' of pnc:lue CIII 5UJ'P""l up 10 62:5 lOr:<.. .......
es 6.2S lOftl. and QOiU MSO.I2S. Fta:tiooal~ an: __
ally In!WIcd - c~ • 0.16 sp><'C panduc 5UI'JllOI'IS 100
lOftl. ma>ses 1 IOn. aod OOAS MSQ.02.

Rai/gun
This i~ an electromagnetic cannon; r,tilpns ....ere

WlIll'''', on carty .."3I'tnfI ddicm. before IonF'ranjCd
Iasm ..., particle beams bcame scandaId. They an: Rill
IcIIlIlII ,10M: l3EJIe. The _ c:ommon raiJaun desop (III
CJ.tmndj 1olIa-bM,ded ISSnwn JU") has III ffJ(ll;lt\~

,"dot1r) .. '"3CUllflloI~ 10mps. lIop.n1haa
1hc a-Iard aliIp:I. II !ires b)per."CIcx::iI) ....,....; ....
diIcaly ... W];Cl. r'Ilhc:r dian IauicllitIa ".....M pICb.

A ...,... I'CQ\lIICS 2~~ :u -. cum
MS9.2.1Dd ...... 1.700 l>U II) rft ead\ tu>t: if CIIIlft I'M)

bunuIcum. h..qwm 0.1 bt ofsurf'ia --. The nilJua
<;101 only be imtallod '" ,'CSStb lhlII an:" Ql lOO'1olIa
(if f...... f......"II'dO' '-'P"II'd)O' II Icasl 100' ..ide (if
facina sidcvo"ays).

0.1~ of tailgun ammunition mas.o;es 0.28 ICm and
cum MSO.036, and a110...s~ ...capon LQ fire 26 bur.;ls.

Rai/gun Fire
~ tJItd ~: A raiIpIII <;101 f~ •

shon ~oriflhe lII'J'Il" .........
sborl or ffJec1i\~~

PIo,sittlll 0 p' AnilpIadoe:scDA.\t6d><
(S~RV) I i ,,"~(RVia ... ' til>

per II. "'0 tJItd XKMI' 0 <¥. P. TSl98).
~ tllII pulW es .... is ...,ki...... by 10.
•• "shoc~ '"'P'uc:as IIO¥ttII munds ill' " ..

0rl1UaI SlriJ:r. h has full cffecl oa pound tw­....
PbiIIl CNjnuL FtIY "s. RailgldtS: A bscr in

poim defCllSll: mode may fire 10 desIroy railgon
~Ie:s. If range is cff«ti,~ ead\ligbt or~"Y
Iawr can r...., 10 climinllc one railgun sboc oa •
• $I'lIl GunDer ....u. A faiIuIc mbxs 1hc rail·
P sho!'s al1cr-........ ,bo 1 nMtipIier by (10­
Mq1I\ oIfailure):. moc:aI failln _Ihe po;.
ddeBlt 1-:1110 df«t.

E........., A ...........att IbII lOOt E~
Aaioll or flrc:at Off. ils _ p •
Dodtc ....u 10 e-_ gjJc<- 1ft.. Roa PikJIiI,.
skiL sabia::lii'llbc "''''&>'''l.....,.....:arfs "'OI'll
s.zc Modifier __ 8ClclI:nIdw: rrotifocn fn:a Ibc
8Mnt Motlijiu Tobk.



Refinuy
ThiJ iJ. bead miaogn,ity drilling and siphon

...n m. CIfI be <lied to eIlna"~ from ..
~1S arbomcoous YObtilt. froun
~ or Dlber icy or ..u.ilr-ridl body
IiU • KBO or icy -. II IDly he
im'o!Ied 011 .. SJ*«f:aft IJenenIIy ill !ber;;;.' I'IO:IK U" ~1iIIldric1II \'CSSd)or 0111 __

book_ ft~ 1Ildf."-

...........lldo; catw» os w Did .I_:;;,,~~~'~
posiInIli 2O'IL "'....... adI spEC III pI"<:ft p ....
300 ...cl-...l rqoIilb 'pco' cby inlo 60 (4

~) at ........ Each~ of aAmlid I'I:'fiDeIr
masses 4 IClQS.. rollS MSO.2 B,..,..aU 1 MW.

Electromagnetic Armor
~l Annor'" awMist< U SJIIad P-s~ sensors

.'bidl dr:Vd I!Ie impaa: of. ptqIl'C!i .. (sum_ !hePUkU~
P pmduad by •~ ••tLMI) and dlllIl pAJ'*
_ -..e eltcuoo'''C''' rio; 6dd. Tbis "fa 01: drp:D:s
_~P'",a.·_pfO'"dcs.~ol-.ldt­
lIOOlIl!W'•• 'io-... 1oiDeoc....."-.-...

EM AnD::lr~ be: <I, ·s t illDlay vdlido: ...... kasl
OR 16.mor (<lI" die _011 dlc: l"aaliI p"*,,K>1 if••..-ios)
• .... Ibe EM _docs _c:>acd boW........ DR.

Tk.'dIic:Ie _ b....~. JIOM'I" pod< b!be_10r..c.
lion, as bMiaoc:s do ..~ qaidlly c:KOost' fl.-.d;
puw::uwslhe ..... DRIbeoIhed«u· , lie 1JID'l! ..i11
_ .... <l - - l"""'Z1 m-Ihe JIO"''CI" pKk. Itl DR(~
.-iaIod cmDR) """"1$ attIy .-..~ (e.z.
HEMp) md~ • ...- <includiac 0fII0sivdy­
forp:d puw::u..s"",* as SEFOP). Atmor <Ii ......_ sIllIfled­
darF ...heads In' ip::lred ...... cmOR. For~ if •
~ HE.\tp ....tlead ..llh • (10) .....,. divisor
Wld: ••"dlide ..-idl DR \00 and cmOR ~"".,;Mddd"tnd
willi DR (10lY10) + SO .. DR 60 IlpIl:llN aIllId:.

AllIICb whicll fail II> pt'lCUaw: \he nonnaI DR ol1lle
armor "iU nol lrigger the EM Arm<:Jr (or dnlin cneI1lY).

Ifusing WVMOS from hI llt~ m,ll, EM IlmlOr has. M_
modifier of oro and. Cost modifier of 100. h drains I kWs
per poinl of m>DR wllm the armor is ac!ivalW,

Solar Concentrator
Sobr an""i1at01'S~ i'anl muron; 1hal focvs sun­

tip 0Dl0 a reIaQ.dy narmw~ in order 10 CCnt.....

''CO}" hizh~ A I:qe ClIlllIa:fl maror 0;,., mdI ..
enure tilCOid Ill" 1lIIInel tmlu&:ll rod. SoIw ,. Ii..S

~ IlIStd as ..... S1,..IIcos. and~ abo~ IClOti fur lllt
"taioa alCole IIabu::s (p. 132). SoIwLOtiOti.....s hr."
!be _ 9-'9" I as !dar pIDdI or lokIiltc!dar pIDdI
(po TSI8S).~1bo) OO5lhal(as lIIllda.and=-:a5pJ!
al immoe~ raIIlef'" jiWLi-e cloanc pooou.

Stabilized M~'Ql/ic Hydrog~n Rocbt
lbis apau........-l ....caIIic !l)d1m. fiiCled (p. US)

............. dr'orlop:d b) CokImlu Au......... fur 1ho
x-<n AKV. Ea:::h 'P&'" al rod;n mpo: pn.xIoota 200 10M
lIw\$. IDI§SCi 4 IOQS. rom 1-tSO.4. -.1 has R.\IC 40 and
bp 1,SOl). SL\lH f\Icl __ 12 ...... and OOIIG MSI per-1k cogiDe is~~N111111diab1e. RoIlld
e-"Cr)' ID:Ir iI is in __ if IN: <K nllIlS 6.1Ilf< <In,,, $Ulfef'l

a~ malfunction.~ IN:~ If
..-.I in 5paC" <:On1bal, nllIld on any 5paC" combal: lI,ItII in
,,"hich one or "'Of" bum poinu 1ft upended: an explosion

occurs on I 12.



WnlKER DESIGn
nOTES

11r bnJtm ImaIlI ~ 0UIef SlIleIIiIeS Iih 10 and
Europa can III' too rnucll f.,.. ..'heeled '-etudes.
1llSlad. '-ehicles otial ...-all: on \tv. ..1lidI in die low
P",'il)' of It106I rooons usily O\-m:omo!he ;s.sues of
pound pres.sllR "lIkh ~'H them in Earthlike
en,·ironmems. T,,-o-leiiN '"dDc1es art ran:.l:o.IllI"I(R
.subk fwr-Ieggt'd lbiam 111: fairly COIIIIOOCL

The \\~'VDS (p. ITWI2-l) can also be..sed 10
cleiip '-chic\c<i ",-ilh kp.

ug,
A ..-alter b;I$ roo.- kp nella IbaI ..1I«is. Each

.'"d>aI1q 1m lbo _ ..,.,. ..aJlx. a:a IOUl
HP. -.I Si« as a WI oI-.da1d "'tIioeb. ~..,.tI<c:I
ara- _leg am. InlcmII~ (\'Sf» a,"IiJabIe ill cadi
Iq 15 10'1> <:Am. vSP(bd<n..w:tioa for Wcpe. ifaP)')
foulld ill an .,.....-iU.C body. 14 c:ki'~ b«
bdl>w)cop 00II)" 10 ,n kp: ncus spaa: rmy be used for
...... componml$.

\llalk.... may lI:m: ill'(lro"ed .wsprnsion.ll..n 00 ocher
,"'!wI opliom.

Dri.'rtrains
Walkers 1aI"'''' ... ncha !ban ..'11«1 drh'tnifts.
~ _ be pboo;IllIlq~ l)j,lcIo lbe.- a>miIinod

aft hi sIU '-..k!me ..."CDIy~ all Itt sp;a.. As
..."'~G1'_exh IDClduIe 1'fO'-.dc:s 2S tW 01
_,.., I'O"'-(r.

14Qi..fI ...... MoaJn
T~ \'SI' IIi.
w.n:c Dn,-e C<ft 1.5 ISO
WaIUr Dn,l' Sin 0.& 100

P~rfonnQnce of "alkers
SpNJ-'Vo«d: U", a Jpced f:ac1Clr oil!.

,lMut: This " ;0 """'" f<lr lep.c.....~ 0Itd O§.RJ»J ¥ML' ~.
_ die .."3Jt;cr'. JRlUIOd pRSSUft' hy ~...

aded ..ap: (modified ~ Ic:>.:aI p3'llyJ .. .,.....m
~' IlltaI Iq om. lIld mlllup'ylftS br 12.5 A ..~
..m alr<mtly llI" ,~ \o;lu. C"""'"~ has 110

l!ducIion in speed "hen lJ'I'eJinll off..-ilf puund
~ is hJgbtt. ns off·fOld speed is Rduced as fol·
Iovos: 4r.l if \01>'. 113 if rnodtr.ite. 112 if hlP. 1/3 jf

'-ay high. and I/-l ife~lml"Ielr high.
a-\IR: 1-5 for uny. 1.!S if '"tTY small or !imall. I

i(~ III IarJe. O.7S ifewlI~ or &fUIt:T w.e.
lnlpIo>cd .............. -..Id'I O.!S III ~MR.

CSR; J if tia)'1II~l ;I if~ """"".... __
pcmicrl adds 1111 CSR.

CRUSH DEPTH nno
TEST DEPTH

....rule ommannt'd ~'bc:rWlkt'llll be de;.igncd for .~
hip.~ ....'ironn>cnlS and life forms may be nati,..,
to suctI pressurcs. only. r(W ~ialj/.«.!manlllld '"CSKI~

(an sut\'i,"C at the: Ixlnom or Europa's~ or in the:
<kplhl: or" gas gi2lll. CnuIl Mptlt is how <kcp. in l"llnJs. "
~ >'ewe! an do::sttni.i ...iIhOO.lI bcilli~
(o.'llk b)' 1.760111 FI drpdl ,n mib.) 'Jb( I<lrmula ~

.... UvOs)"' IQt><{dlR ~ &.1)>< rnmr ModJ6n"
><~ )loclillfrl so. 1\lodlfttr

I( dw: >"a5d has _Ihan 01><: Siz,( Modifla"; _ ft
~.F_ MDtlifier 1SQ.2S "Glta-lip.. Q.j if IiJht. I
i( ''''''III'~2 if br2», or" ifulD-l><:a.')_ SIqw M«Jifit'r
is 2-1 for "spI'ImaI bail IJ (or a ()1inckr or _ hull 01

J for a bo:< 01 dc1lli hun.
CMh Ikplh is f'ur1ll(r lffccred b)' gn.,lt). and liquid

dmsilY. Ir I >~I has multiple (DR "a1U(S, or;e the: 10\<(>1
cDR "htn cak:ulati"ll <TUSh Ikplh.

Fw Ti_: Cakul;u( cruslllkplh
U>inS the: allm.., formu~ lhtn multi_
ply b) 12.(,;l, and sublncl 72 )'lIfIk.
This accounu (or lbeClhane-lI'leIIIIM

liquid. Jooa. cra'~. and .MO' ed
~~.

FtN Evopd: Caku~ <:nI$.h
drpdl tiIllC !he ....., I'ormIIb. dlal
~ by 7,7, and SIllvacI llj8()

~....... 1'bil. a:uJidli fOl the: Jooa""
p~'and lhc: ~lU ed~oi
the: lII30Iy miks or itt ....( dIC-



BEEHIUE "nBlTnrs

,:"

DESIGninG COLE "RBlTnrS

A bedlr.'t' IIahuI c:a:I~Lp;4~
~ ~lhtSpw;«,aft~ rubDa-.
a ,.~ .. ,m .. itt or~ hull Oi'-'
tho mi,e.

Hovt.'f'\'t'f. ,( lht bod) " a ktt. IIIib or
lllOR: lICl'O!oS. aIId m, or l1"li;« ol it< inIl:rior "
~~p<ctrd 10 t.. 1''2\100 ~, tbon cakulau"l
,..,11 mas;- and 1lu1l si",," aK un,mpxIaIIL
Tho~' CllI\ al~ be dw:pli"c. as >'alucs.wch as
cDR o.ssu"'" habiwion i. """""ntrated in lhe
COR' ollht asICI'Oid. .--athc:r ltWl ju>llxntath
ihc: lunacc:. For Kal;>lic bcdli,·c hablw
cbiiJ15lNl mt'(t~ <;riJma.~ tho f<».
10\1....., modif~

htNntDI s,-r.. Do:cilk 1m Iht IOQI ,..
....,olall-u..J' Iou_
T~ e-: n., is M$ ,.. (~

SpEcs~ ..~ C illo.lXXl for a~'_.
oid. 2OJXlO (or a .111 )I'"'" ... ...-.t. Ill"

~ ror an it:. body.
cHP: As.urno cHP il cquallO lht 5qlIal't

moe ol (M l< Inte:mal Spoce). ..~ ~I illoo
for a 5UlR) tiltr'OOd. 30 for a~
as~ or 30 for a (nncn >-olatilc or icy body.

cDR: Cakulale ~DR as ~HPIIO. Rool'ld frae:·
tiom 10 W nearesl"hole numhc:r. and lrt'lIl1nl any '-alUt
under cDR I as ~DR l. RJr an ocy bod~. "'" Iht rukl; f...
ic:c 1f1IIOf.

If I bcchi'" habotlIIlS mb:ed D 0 cHP or~ II ...
W:aI JmOUS~ ""'- modalos. dods, bI)'i.

..~Iftli~aK~~or_·­

..~ IOO:ia; lhtm open. buI inIallaI !)_
~ opealiOiw.~. D -5 IC ~HP _ .....

spread roll:ap5oe ofl;lpp(f -'s and~ di<aNia;
lht Ul>IaIbbon tuIl:illht ruIlbk <;:l1lI t.. cbraI ...-ay.

For Gas GiantS: To lC'l C1\lSh dtplh inal~1
(for dNtnlS into P' llWll<) multiply <.TIl"" dtpdl by 113.
Tho mtrics OIl J""'ler (p. 37) II>d Sa!urn (p. 53) ptl'U
1l'JII'O>.'1IllIl>OI>!O of~ press= II IllCl'laSing-T"" lNptJc A >-es.;d ha§ a IC:Sl dqldl cqo:aIlO halfof

mavsb dq!ch. Tho ~ lilt llOfll"lalll'lll' __~-
iaClkpdI _ .. ill ... (:Uft<J dunIlc .....

ope u _~ drqIor. iI _ IIIIle a

1iT.~ roI 1m a~ bai<!.. W II<uI) b­
row..... opnaUom OIl a ..-cll·1l"IaIllWIlrd rnh.
or~~. (c_g.. C"'(f)' _1 durinJ;
$iwabon>"~ a lot ol..un.;, plocaI OIl tho

hull. ;ucll a> COII'IbaI rnaneu>-cnl\i. or ..-hm main·
lcl'WlCC Iw Ixcn "",!«lcd. Iftbe roll fail., it tal.n ~DA.'l A Cok ~13l. is beSllksipcd as a s.p;o::ccnft.T~» it
to tbe hull equal to Id l< (<lcpllw'l lXXl) }-ards: liquid andfor I as a ~l'lindcr hull aboul t..,icc all long ;t is wide. U>,n,llhe

OtiD;;~~~;;~""HnBlTnTS i §[=~~~=i;;'Z~
. DESIGninG SURfnCE

losrnLLnTlons
'...nIJ_~~ buik.. lhr -r...,.,of-....kor

Olhcr bodil:s. ralbtr It- IUIInri<d lIIIO IbmL To cle:!qIl a
buildinJ. !tIRfl/) =ale It ~u a manuf:lt1'lJl'td ~I oflht

apfAopi i« Wpe anddi_1lSin& W $p<JcfcruJI
DrJigtll\lln.



1be li:JlIoo,llll_ 1ft (IOj,.......y lI5Cd ..~ Oeq>
8c)'ond:: _lbe Glo lei IIIT~ s,ou.., I.
1M K<i1 f...~ <11 \CfIn$ IlOI b!iltd hm:. For
0l'g1l11l1lioon names .., ltllR\i.aIiom. _ C1U(Ilrr 6.

JftRGOn
»I'\lbo(: Afli&IM~ C)"ber>hell.
dftp Limt ~:a1ionS: A 1ftSCI""Jlioni§t <:or>­

ccm<d .iIh lftX"inJ ~,.lI'QM"ItIIlS dial may~ life
billions at ye315 ill~ fuaft.

riddoll: A~ aeaICd from~ at III .,iIl­....
(1"ftbaId.; All -.ood 0....""'" .. lOUlily by • £:lune:ao.

• famil)'.
~: The ekIell pmolI ill. DIn::InIle bmiI).
~: A pn,_ly.fuDd,ed~

I*l'Oid colony.
homestelder. Someolle "-110 seuJes 11\ or fOllnds III

l>ImlMl~ad

hydl"OC&liJo.>n';: Orj;ank dlemical comp:o.Inds ....
up mainly of h)'lirolen and carbon. Oil is a hydrocarbon,

poIn.sy'dlk:: Someoole ",110 !au multiple 0Ip!Iic
..uor digilal minds in _ body.
I'd~ Ally bioolOOiflCllion lh>l dtt-un

lbe qo>aIity <11 501'......:"' ~fc. A f• .-.oi..
IIn:aI al~ ~b=roTnack.

snapshaC: A ~ al .. info­
morpb dla is .. beiIII -\'d)' .....

SIR,\IA: Solar IIIfratd ~"--...~-
SP'\': s..- I'IauI VdIide. A

C:;;...- fn'"SDV lI'IInned spKC.-.aUt. get>-

- enDy \a.s <'"Ifl"l* and _1I'lti • ron-
,=ion ala ci,·iIi.. '-essel.

USSI8A: Uranus NCJlUIIIle SII"lIClSphen: Inflated BaI­... """"".
SutnG

doftnsI,..., A judF-for-hift-: o..rann.~
~ MiliDry pcrsoomcl; db......y~-.....n_..·~·... The~ al de:.au)-q I'nlopoaor

S....... (Ro:d "'If Iobrlc).
en "'.nd: All r lDid brmor.
~The~al..AL.....aDyfor iDe­

J111ldiw11.~"'" and pinIa:l resale.
'ld<: A penoa .t>oooe body has bcnI wudtll.ood as1lle

I"QOUk at. D..'nnlle Judlcialruli,,!.

USEfUL FORmUlftS
OMs may .'ish ro~ LIw: i1"'1lY and~

"elocny <11 small bodies such aslSleroids and moon$. UiC
~foomulas:

Gnn'llY (Gs) "INmm. (In mill's) x l>ensity'
X 0-0000228

.:.a~ "docity'" 6.11 xsquart root <1ItJ x.J mpl

.1M::re I is 11M: ....t3a pz>'ily in Os. and • is !he l1Idn.Is(haIf
dial"') i111lli1cs.

Dmscy may need 10 be esumad ~ !he 0.\1; for
1nIII}'......n 1loxIios. .. oar;1 ficin III 1JntnooI,1l. 1,1 ~ 10 lO
Jkm' is l)-picaI al bodieI. _ rDIlI§lIy a. or ~ and

rr:d.. -" • 11M: smaDM' lOIldlnes... .-.per 8elIl
Ob,oct>. -.I y' oio:b .... '" fmlJ:n ,lIbrib. Caftxlna.
_tiImIidS ~picall) ha''edulsiliesofatna 1..510 3.0
~~ SlGny lind mnallic:~ may' ha,'e dm»llti

"'about 3.0 10 4.5 em'.



Smftll BODY DESIGnftTiOnS
Name< lOr r ...... KIlOi md IJIh::r~ bodioo.

rao.:,.·a u.,..... ,)_

Pro.'isionaJ lksignorions
Tho rmjDnl) ~ :t:'llemids. rom.u. KlIlpcr Belt

CJll;ecu.. Md Oon Ooud objecIs don', )'CI ha,~ fonnaI des­
lJIlIlIOOS- lnsrcad dq 11K~ toUp" IWJl<S like
2099 DZ. Hmoe'"., Ih<1"e h. method 10 the rnadrIe$s.

The d:aIc (10,1., 209Il) il the year ofd;sro--ery. "ith \he
fll'Sllentr (e_&-. J) !lcma the: half-morn!> in "'hictllI ",-as dis­
="tmt. January ].t5 i'i H A.~ Janlilli)' 16-31 iJ "B,- Feb­
ruaI} 1-]4 is -c.H etI:_ omillinJ I IIId Z. 10 J means !be
f.... 1aIfof May.

The: 5«Ol'Cl1mtt (~I- Z) sboo.'S "'hm the body "''ali

,.... f1lrinc IhII~ half·........... Tho mt body
fouad ill IboI pcnod '"~ A. !he 0<ICll.-l B. and 10
...~ I buI IlOI Z. If _ lbl ~ bodiel m:p.1irt"
tudI dec;, " 1ho Imtt is ~"CIed .."\lh I aumbcr
an:aodud. -1-for~ 2f>.SCL -r l'orbodics 51·7$."""
10 OIl. Thus. 2099 DZ IS the 2Sdl small body fOIIlld III "'"
fir)( half oJ Fdlruory 2099.

Comeu :on: prdaood "'ilh a bef(ft the dale. e.g.•
"""" Dc

B)' 2100. ,.,uouo.l1e,~ 1Ia,~ found rroosl 5i1..able Main
Bdt. Trojan. and i~ ~)~(1Tl asImlids. 50 I~ dis­
C'O\-ny ~le 2099 DZ Kellmonl)". (ow )'IRk ........ has
I '-cry C<XtIllI" 0I'b0L or i. in 1tle Ctmaur. KUIper Bdl. or
Oon Ooud P"l"'IM'OftJ

Puman~nt lksignations and Namts
A I*'lIWLtl ,10 Jii .i '" Mpd'" ft bod)',

llIbIIispm:tSCly·I iUWILd..
For'? Oids.. nco _oiallUlllber foIIoo,"Cd by

1-'Thesoe 1ft ceqo surtIll& _ldllhe firs! WCl'-

ood.. Thus. 1c~ is 1he fir)(~ ... hO:IK IlIbII "'"3'1

~ 2S9 AIcIhna "'"2> the 2S9Ih, and 10 OIL

Comets relain the pro"SIOnlII desi~ but "'" aM
""(fI1 proper rwnt. U1IditiorWly afu:r theor di§CO'o'(l".

Until the mJd-2ll.1 CC1ltury, a comrnince of 'lCimtiSolS
known a~ lhe InlCmaliooal ASlronomical Union
iI{lPI"O\'M 011 asltrood names- Th<r~ \he namt

~ by \he lI>lmJoid', di"",,'Cm' p""'idod il fol­
.....-cd \he~ ruIcs. "",,",C'"CI'. by \he :!02Os,
CJbsc:o-.oocs had~ dlcJus;ands I'IlCII't IS' aids
dlIIl.)'OIlIr c:aml1lO tabtt to~ Ul'Cli Ill:~

had OIl/) l"""itOortal~("''e}. Fn:m:!029
....-ri if.ot,m had _ ra:ej.-cd a.-ne ..llhia 10

yt:aS of di$roro'U)'. 1ht nP 110 ........... p-.cl1O

..bIla>t>"CI' r.... a-;Iod aopa:ccnI'I on"~, Thio
polic) .... modified in 2Ol7 (aficr ft <Iq:JIo)....... of
~ s....-rros)to mtr\'~ ft p""ilrp 10 ft fitsl

, boaman lO orbit or land (III iL In 2073, Ibls .... funbtr
amended to "rlfl,l $apiml being.-

An os&croid can ha,. jim abouI an)' name, bOIl <:main
rub aisI. Aslcroids an: fIOIlO be named at\cr map polito
ic:Il.. mi~larY. or rclipous rlfU"'S ...,1 a mmJ<Y afIcr lbcir
dcadI. Fro.... -..os ..: """"* , 1 Names _ be
16 R<:xn- cbanacn Jcn,tb.. prdcnN) a-.Jc
..ud, paun:e:abic (ill 1aIpap:}.~,~
and; _100 simibr....' olaC'e1 mil body•

AI ft .un offt 21R~. ab<lUl4O,OOO IS oids
had pcrmoncnt numcncaI ..... lP-~ and; JOmC IOJXX}
had bcm named In 2100 obo\Il2.OO.l,00ll a<ICRIid$ ha>~

numerical dcsignalions and 7O,lXXl also ha,~ names.
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