
09 

Em © ( § )Ou30i 

§ © 8 0 geI<»@C5e$0 
§83 coesD S9eo 6a)383eS 

rata) SracraS 
S 8 C 6 £ G S . ©SrarageS 

885®0 epeaSa) ®®3®s33rao) # 
es5es6 e§QtD38csa3 ®o5bc@ eocS® 
a>@ @ ©3oSa>csa5 § epsO a)@ 
eparag cs. e5 epa ©e®c ©Sows ^es> 
sa)3®cS §)e8S. @e3s33@^8 epo<»a> 
400 ra ra<5©§ 5 8 © e^6Ds58cso)0 

©©CS® § C56©3C3 £<©©» «SJ ra9<S 
Qi8> 8©c5 ra,§a3 §§(<9@a) ®ce3®3 
magma (©Sracg c&®So6) 
aseOracs raca'sra' ©Ssxg ep jcgra© 
o®»irari5 cstS £)§) Sras 39®c§ ra@ 
®S Bi6\ cs. s® ©*8c5 ^ C D 
»c@6@)®c§ e5D(5)6 era/3©" 3 0 
©3 8a)6@K> C 5 © S D 6 S3as3^D era 

80ra" eSa3 8 S 3 g 8e§ ra9Q ep»6 
2S>©3e3@cS 88a3 S3a);> 3 0 

oCriSaB&Dra'SaQ e>s8s63csSa3 
Sdsg a>g 8fi2S3(cs^Sa3 esgracsrasco" 
gcsra'encsra' epcrasraeS ® £ > 8 r a 6 

gcssjracsd? coca) 3. 

<sa)072S sitae os5<sg 8SS ©Sd S}gz>5 g)g)B 
Cp QB ora ®id®a C D » } « 6 G C toSydri o g o -
3 8 , © ;B ® o ® , enozflra' oco do® O?J9 CJZS 
Ssncoawo' O D B O ggBtsJ cOiSB dteS. 6<acoe! 
dO figds® ©Brad mdraod gzs! scoiiom;-
£ C 0 ® E ? ot-z9. 

dm®, & 2 ) o d ffsS g^gg®, c5SsfcoB a o g -
©08s5 O) 6S»C0isS o d o d oejcj©' SsiriasoaJ 
jy cpeJS©' oco {ftsJBaofBoJ gsJrad oco 
gdS«fi Q[B v i g ® c?3i§3) C§m © g o o s d £3s5 
SSffi a o 3 s.® s>d©o OiSiojs? n)c. 

§ c 5 o e s > 6 dcs©oco ep6S9 

2002 a a t e © ) s ) d 



1 0 

i (3. 

©85d §da_ raised dggdG ScBDescoDsS o d -

®d<B«sSOgd <̂ s5 cp raDod«6o ©0®d oOd. 

®®0d S33 23(3000323 ®OD®g)0d C3(S 

dO ®2S»eo(S ep3d ss^SSGgd coeo®6 "co®" 

eODCOO© 3 d a d o d d38®6odd a ® 3 o CO(d 

gd€#dGoa? O O D d g g d S d dog cOiffi S 3 -

g © d © a © d e;? ®©3d ®©cdd co;Q8G do® S. 

CPtdODdOon epdO ®co^5o g®e\s©d a® 

?aOg ©id®Gg d d a O a dggdO S C S D o d -

®da»«3 oeoDoaSd d d ® ep:>®B«fSa g ejig® 

Ogd "odradOO" co®03s«60g ©oscjgsd s® 

023B O d d 2 3 d COjd®0 8. ®22)80 epSd a 3 -

g®0 SO d®gi®Odod o®«6i C0(§d0 Sgdj 

23d d 23d® COfjSjdt O d o d 23(3JOO£3 o®3)d 

o&ira ois»«6 do;? ®® oqeoj © d i d § d r a . 
S S d odd»«frics»d od©da»£«30gO (3d 
©radsS. 

eftdGodOaa edS«S epdOscoag gsejcasd 
a;d® Ogd togew c o d ©GadsOad a®(d 
®d©3d©o:J Sg a d s ® O g d e?8d a3gG 
d©gj®Odod o®€*o c o ( § d d 8SGa eftra. ©® 
Og oeo 8 8 O(0i Ocodo co;a SeBDcqSdO 
a G ® d d S O d d a s ©gSd ©eog dd®0 3;d 
gOd ©ag o g s g ® 883 gOa dO(?d ©CODO-
O s o d o oddw a d epid od? 08 dggdO 
S . d d . d . draoeod o O d a 800 a ® dcJOaO 
® oraic 3 eo®)d o. g d o daJ®o epeogaBOd 
s a x ^ s a d a j g d g d « 6 d O o oa«6 
co«^a'£gd gases Odraagd ©® "ĉ ®" 
coDcosd ®®®go dSdscd O(0;d®d 
©0:03 coid® ®eod ©OdOdood. 

©®® © 0 3 0 5 co;d®Ggd cd®B Gd©d 
d o ^ a O ® ®0 aagoaO a g d ©®® 
ragaoo d 3 d oeo ® d g d 3ggG Sg 
g©c*csod 30 8. o g S o ®>o d o o a_g 
8g a g od®d®<s6 Ogd epraaBdeSo S 
tftdsd fOoseoi gsdasd ©odSsc^O 
58 ? d 0(s8a d g g d S d ©0©oa daoc; 
g ^ ^ o g g o d o g d cod 038» ® f > Ogd 

®a„0a 30 8. ©®® g g o d Ogd g g d c_®®d 

fieog ®25jOa s® OD©:«6 epad epja® d g g -

dSd o<a3)d coa d d 5 o g OD®D«£oOgO g g S 
gaO) ©®d ©Oad oeod ddaaoaO cog) 3S. 

dO S C B D ©oad o a epgdd g o d a O ScS 

epid&d s® ©coSd. f ?d, ©®0d o d o d oeJO-

d o a d S d eoOcoa ©aacoido o a Sc:Bod®a 

® a o ©® aO od®d3»«£oDd®a dco®aod 

o ® S d "og o;a cSo e;a®d" 300 o d S 

eo3®d o. ©®® g«J?o g g o d Ogd ®2S) Oa 

o®3)d oa^3«6 gegg ®30®d ®0d 366 d 

a d © ® cOigdt 0 2 S i g d ©ODOD ©coad epSd o d -

o d o d ®08©d o g a ( d o d ©0. 83 g S d 

e?8d a g 3® S dO) O O D cod. ©®® d ,03C?®o 

S a fftdOadSd epdOscoigsd &ddisi<5<s<2& 
SgSra ooS^Sod. 

e?i®®daD©0 S ( S D g a ® gejsaao Ora 

'Yellowstone' dada g^saasd ®®0;d 

o d o d o d O d o d dd®D®6o a d gc;dcsao 

8e8o a 3 ) d©3. ®® COD o®aa ©ODOD coid® 

c^a f̂j ep§aD©S d © g i ® 0 d 3 a oa_®gfc; cog 3 

d®3. d® g©?ca©d? Sg a g a ? d ® epgO epa-

eo;d <®D S o cog epejdi epDad oq>g aOgdOd 

eoDdD 3ig®®? ® ® d d g oeodOg ®c;ia3 

©ODOD®coa ep?a. 08 epjd g « g codo OD®Das 

g g g dgsd ®®d od co.«6od. s®©go g g g 

e?8d aOg e?ad S d g g d g OadD a^g. o o g d -

aDOsod f erg ©gJeo Odco, ep®g oeo S d d -

«653g ® D 3 a o d epa©d O O D ®®0;d d g aOoa 

®sj 3 d3® SaDcoa ©aDCOid o d o d odO-

©®d aO OD®D«soGgG a®d a;3®0 epo-

®d g SejBDciqSd 80, epdaOa? o d o d o d â ,g 
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d eprâ sdd ©3j©eoD®od ohzdZS^vd 

g eprad dO odO^Sd c, c d erad Bo. d® 

3?d3doa e?Q£dd eft®(® do:0 ©©og 

rasdBod ©raj3o. doasd dara®o ©raiod 

odd^3 dd©®? feog ®30©® ? o « ^ 
©©og®c5 gd®«fi Oodra Bo. d® ©oaoa 
co,d®d o®co "dosd o ® c o o o cDzra epo 

Srara e0(3 co;ra epa©od o<a ®£5j (loraBa" 

o g s o d ©rajgsdfco odo3©d do 

S c m g c ; ©ra5®d ©dd o;o8 o. 

d® ©sogog d?ra Bci3Bg'^®6o a g B0 

©OOOD cora eoidgsd 80ed epsraa^d ©ajB-

Oaca ©c;ra0 (coaa oeo o d d o ) o8a cpg geo-

®6odd ®0d dd®5<efio B eftd 3o' 3. dBd 

®gd® 3® y©d gecg oa_©g" Sgg "8da£* 

8 8 8 ® d d 3B a B d ® a o d . 

©®ozd dBd 8§8«; raogdOd ZK^WC ra® 

Srag cq® ditsdais], da® efidOadOraj, epidOaj 

Bid cjtSo g©?oBg 0 3 2 » « £ ) Odco odra^: ra<e 

g g ©£. ©®0id Sa agpoed oa.©g" dcd"_ra 

©®d d ® g dBd sod0©c^8 epooa 3dg©0 (()) 

80 od«E: 35 (-35 ) ad©® cpd Sag £d««nd-

o o d q6i SBo eofd ad©® doo o. 

§eodod©cd o d g o a o a g © d i o o;d 8 0 -

o d o g d o d SSCjS o d d ® ) a d a BcBjee;-

8 d 0 ©®o © s » < ; ©odgd(Bd Bo eo;d -a. 

CfidOadBd QjBad ©®B,d® o3id®Gfta$Si 
d d a djSoag 3e;8DGe;3d a«£58jo®d c ®0 

o®coj® ©O3oic0id®a d a d 3 S3. "cp8 d 8 -

©dd ©rajSg o d o d o a d g g d S d cogB® 

©dciJB'dood. 

cpirad oa.©g" cdgjSod ojausfiogd ©©Oid 
extremophiles seaacsascoa d3©®d BjO-

©cod©d c;S d d ® o d ep;d o d o d o a ? d 8® 

®©c:ra rad©® Srag ododcaa?d c;S 88ra-

o d ©o©cra o d o d o a ? oeo 8 d d ® o B « 

O)S8)@F)0gd dBd oodrao 303. ©® Sog"g 

Sg Bra 38 ©oaoa coded oa£8©od f ra) 
Si8a © d s o a oa58)«6 8 d d S s ® d . s®® 

©oaoa cojd® d o : ® a a o doBc^saod e?gdd 

g8®0 S g o g efira. ©®)d Bc;BDoe;3d d g -

eoO ©oaoa cod©d a_®d Bo 

aiOra® d c co;d 

2002 ® d © r a i 3 d 


