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‘This property of autonomy, or self-determination, seems to touch

on the most enigmatic aspect that distinguishes living from non-
living things, but it is hard to know where it comes from. What
physical properties of living organisms confer autonomy upon

them? Nobody knows.’
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‘Much of the thinking on the subject of how life began has been
channeled, for example by mythological concepts. Even scientists,
including those living in an officially atheistic state, such as Oparin’s
Soviet Union, appear to be influenced by thinking of the past.’
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No biologist today will be content with an axiom about
biological behaviors that could not be imagined to have a
more fundamental level. That more fundamental level
would have to be the level of Physics and chemistry, and
the contingency that the earth is billions of years old.
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Life is beginning to cease to be a mystery and becoming practically
a cryptogram, a puzzle, a code that can be broken, a working
model that sooner or later can be made.
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EXPERIMENT
Question: Can organic compounds be generated under
conditions similar to those that existed on primeval Earth?
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{ N, CHy
CcO
NH3 Ha ;

“Atmospheric” —<Cold
compartment water
“Qceanic”
compartment -
Condensation —|

0
RESULTS

Conclusion: The organic buildinﬁg blocks of life are
generated in the probable atmosphere of early Earth.

2001 Sinauer Associates, Inc.
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When on board HMS Beagle, as a naturalist, | was much struck with
certain facts in the distribution of the inhabitants of South America,
and in the geological relations of the present to the past inhabitants
of that continent.
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“Natural selection, the unconscious, automatic, blind yet essentially
non-random process that Darwin discovered, has no purpose in
mind. If it can be said to play the role of watchmaker in nature, it is
the blind watchmaker.”
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temper not liable to Frost."

Od BIRBI T Awie ofel coites «ft FAee oA w11 @B Fve @
T @B e R A W1 2@ A | [eol 9] ORI AR N oY
GITGL® 62 9IS Al (A0S fofe =7 weet smid | e at gferpel =9
TR A2 (O PCACR SGL® 82K AN |

SR CTAGEICO TR NS FGF NRIACHA 7 AR Yo Negye (&
sl et #Arewl ¢tz | [y wiqme for for Fiaf™ire fHefs w3z sieg w41
TReEewe [eEe F6@ (el v veeame @ 77a 9 ks 2w
TG FACO AR | ad Wg oy g wiE omid @@ 23w,
GBI, QIIECHIRE QIR FEBIZCER HCy;N 7 NTOT TS I %R AR |

wfe @ef 3R TREifes e Tqe SRTwae (faR ke amind
AN TG S TGB! @RI | (@ S @ GGG S O I &)
TS A = i A & drew 8 A Toez | Efeffemn s

NG



TZAt BTN 58N NI TGS A/ B1AW 12N

e @3 giree fofe o e @ @3 QRey azEele Jare S5 ofe
FoIE qoa1 | REEFTed F IR Hred N0y Q5o (@ Fg 7Ry
735 oIf6® THR@E TRATE @ HR ¢ (T I8 R O ARGTS TR
T TSI ST |

FCAT ZAPGHER o6 BiFS SREMIRE (George W. Wetherill) 936 I0ee tofd
FACRA T TG @ TN A (ol (A Teoy azwd [apsT =i
SRETEET T A | OO CITARCS I (06 28 SIALA (& FIPBR
(James F. Casting) 5@ (S 9 ATy AT G0 A=A @;"IC@ oge Al
O A ©of DN T MREA | 93 42 E@IANE QFf@qo I ALl I
@, CIASETe THa (AF 9L 1 T a8 FNATF @99 A0 AFE @A
IR T A A TSI |

FE AT TCO AWM 4T T4 AT IR I0q0% (@, 93 QR0
SR 2R ool S PTE P &R AR @R R AR wive
e omiel AT | e Weol THArE AREeRe 63 AN JRITACS @
AT TR @A R[fera 9= elited Tea w3 [ 951 f[Kfvg fog 31

CFITT S, Jo0b

{79 473, 2zaq BT TFI (21797 2y efaee Core &nrd) « SfefeR a
O3 TRM SAZCIM; SIRIAF AF, BIF (ATF 009 T (TN ey}

ATl 2 F T647...

oY


http://www.mukto-mona.com/Articles/life/life7.pdf

(| Gt SISE (IR | - )

TRM S=Rem

7

Sk SEREI

Y Ol
BN e Wiea wf¥eea 2t
N ([0 |
TR oo Teo (wee!
G N,
IBECERIRRID]
B MG |
el et Too
PRI IASERARIE I
TozfeTl Yred WD |
~ A I

AR (Panspermia)

@Rl ReMER Sty g e Fa Seifee @ 9jREce . diees
Terife @ Rar wFieeds «fAd e 9611 abfere foel-SiRel S,
CPICTA | 2lteld Tesifer W3 AfGaes o1 = Se<er= (Abiogenesis) [
IR AN AT SR WCeibe AR | 97 [Fe= @6 FABRIe ez ©f
TR GIFQ (FY 71 7ES qtrd 19 wefie Gieaq e WRed o g (@ iae
(TP ST A | O BEIS AR (SIS Sgafo @3 GRAD (@1 A0
fegPIcRIsTere MesR | SCATPE G el CoflFe Feam @ ST e
RGeS (@FIF e (AT T FAS S AN |

eIt 1 20e1S SO TN (HH FIGI SAFMA 492 & LA AF0!
IRl 912 T Ml @, g S TFwieifss @ Aoror MW I @3
+JfRI<ICe el Te WChCR | SNl Reol A NS s wiend Afwe
AITF NAER T | R QUIAE OIid RS S &R B8 (R



http://www.mukto-mona.com/Articles/life/life6.pdf

TZAt BTN 58N NI TGS A/ B1AW 12N

T QU [efre grre GReE | ReMR o7 ) aq@eTd R @ER-GF
FHEFIRACE YT I @FCYA AN RCIoal T 71| 78 TRATHS- To5e Fa
(B R(ES NI (AF ) QI S JRISITe 2T e o q01[
TRREAIE NS [Keal wFy e [asal & |

TR e A g sTgRe wiq e @fe «mife fFsfe S veee
gfefarre | (eifeliemial @es GRTFHIR MW ARER JAYLTAS HTH
FCE PR AW 4032 | Y7 @ e =ieet 771, Reeial s Faces @,
AN fFPIRAF AT TG Ao T A T QO S @ =G
TR AR ST | 68 [Reslitas e ST 930 799 o T2
SRR T[Sy @0 e Sioa 99 | @ARg Sod 99T B TR,
FEE TZHCHI AT (A G G SPTR @5 Spifiiea apfre s
26T {7 RA g 77 | JRA 713 goifes zed e THIFTTS 4F2 AR
GG S9SN (107 | T YT & FCAE TWoeT 99 AFCS A 4R
W ETRITH 2@ TAF N A OCF O N0 IS [ 618 SpTRd
T s TR R STeR FRTd O3 T Awed 2@ s e
IR |

A 9F WOl W (e FEE [ReR PIRERM SR (Svante
Arrhenius) €32 WGER WHTE (FC R (Fred Hoyle) ¥R o@ @iz
(Chandra Wickramasinghe) o (M9 (X, FRER G €39 49 A= 0B
AR TR | SHPC (NI gre AR @ 0F ‘eflelqrt (ofirarz
JfRATe | sjfedite andw Tefer @@ qRANSE IO T opeEiE
(Panspermia) | &2 €3 WIS Hale-Bopp ¥32 Hyakutake Y *RITHITO
eI MUTE (@ W PR (TP (W7o T [0y @bt Ao siwief
T @3 T T A S AFHA N FCACE |

WA INE62T (Max Bernstein) 3R SIFE Pq (Jason Dworkin) 92 €
TR 1 e IR T Beeifer @3 s e TeTR wnfefag
SRR FFREGACS F6 $F I | 9% IR AALfeTcaa e
ORI TR FA A Cofd Fea G TR @GS SHICHICINRR
W FeTEfas el Polycyclic aramatic hydrocarbons (PAH) TaI9 FCE @3
A | To32F AT T4 M T Bl FEw ofe [ef a1 @3 T @A




TZAt BTN 58N NI TGS A/ B1AW 12N

¢ @, g armfae fferae vy Mo @eten =B wipfed quinones WoT®
e 2R A GW (@I AlY Y 2R aifosol | FTe2 NN Ao
ARIECR T UG TN 2 AR G o T Tofe AR «FT7 G
TS Qe1Co AT |

Ge @F A A @S THFT A e N Rire St aefae
HMITR Y32 weeef | SRS el f&EHIFIR 51241 (Christopher Chyba)
Tt Tt @, SJfRAR Mo TN NG & G2 AT A O]
LY (AP QTR | PR RS Mos) 2R el GTo (P & A1 el

o3 feet 41 |

AT TP PIANRW TS G (Harold Urey) €% O =@ 571l o1
(Stanley Millar) R RENRWIEER S@INNE Q_RCETE SeAAfed &) @
LRI AR TS @ R St RS Il ReE 3w (g @
96y WG TH) | Ao Teifen Siesl R tR SREE @ NS S
e foel ot @36 e I Fegs FICE ORI ok T« | Ok «F
4y T *1© *1© T 40 G BIE, NF ARG @ Okl | FIF QAR
A O (MRS AN @, IS R 9w qee SgetEs v $heEd
YT @G A GTATE AR I (FENR | U2 RN FeATe o5
el @3 I @, G @nfre @it o T W3R (25T e
ATTOICO (O I a9 | M@ IS AYMR ARIANES AW 92 PEsa
AfRTO WHro I OC AFhore 1% (@I J=ea 6 ke Ao 2
RG2S |

A Praite cliteres @, #jfadice aig fefaifoa @ S=ifore wrem p
OPTCR | oMY GRRENE @F« g8 GIQlY NAER a0 @ 9T a2
THIPCT TR (ATF TR T Al Iuedl BeF Arpee T (Ife
TATO® (FG2 WIKT PR 1 (@, A2 FAIGGTE! ANy AM0I2 A TN FACR) |
58 GFIgef 3 yReR Tfeere fofea e B Fie SR | @B PRl 77
@, effd ZFeel Terfe TRl WO | SIRFR of JFeRe 2R SJfA[Te | Wl
97 GPFOb1S 2o AT, AT Teoife =@ @A (/ATF &lel (9T e | 9%
R TS @I ST G RIS TOHH TSRO (&I IBTLE 9




YA BN S WA ITGTES A/ BN W2 wY

a2 (ATF O AT JFIRET SR T 1Tl T | 93 A58 0ol AT
eIt 5y STy &% @, (S IR (PN IR Ao Teoffe =eem fheqn
Al foy waea ke o fofes e e fom wear @2 w=ifkey e
& oIf eIl 9o fFe1- oM 2T3F T8 (ST AR A |

AR OO TR G T9F FOE ©g Afore 9 o a3
Tl FMa FICR ¢ I8 (ATF ATOE TS OIF3 SQIe] f=d (@, ©Itid W4
SRS QR (e 0o @ @IGTAC effel AjfRSIA I8 o (@A (AF
qeTCR | 58 AR *TOAITS GREIB (SRl Zeaie AT 1 a6
S WS AIDI | SIS e I%d WieN e aniEE S =
(Anaxagorus) “IFF™ARGRI (Panspermia) FItNE «@FG SEe (Hypothesis)
AV AT | 92 TG AT TN AT QI TG TLIF 4 TR =
R AF = Fg e (AT Ty TRR |

AR Sy w4l oy sjfa<ice fFena ey Sewife 2t oF o
oI (ET IHTR (oTiEHTol, CHITo 2o Tojiva W&y e +jf2<ite T&R
TR GO (STR0R O AN (90e @ WA | @2 Teoifs @< T @
AINE T IV (APR AN o ACR @Bl WommRI 4R SEEiee
(Abiogenesis) JBIS! (O AL THE G- OfMA [KAT® AGTHE
AR 2 FCAZ MRECRA | 98 IRBIR TeF ~JfSice 2o A, e i
S AT RS (T &0, RN 20 T2 |

gl Tesfen W F3ed IReR AT H (awife Redes Tre Mot |
CTResTed AIfiE s g +jf=FIte 9T ATerr /e (@ke I Ao
SRY) CHIG | O (1 oJfAd QeI WIGE T TR @ioA 40T
tEfS I¥e @ AR wie el (1R 9% tafte smidets Ame oAl
B e, 58 SRee e S e ssm @ foe ©f 3913 91w |
sJfIF el RIS R0 90T AT 217 G WS QIS (I AT 26
RO MG 41T 4Tl @f otR | S0 TS AF0 S<ZIe ABd | &iet
el S @R T PEEATe? Ted AR | FY o 7 Al Serfen
@I R @R TR 9R TeAfER o &l Fov [igo z@wR?




TZAt BTN 58N NI TGS A/ B1AW 12N

SpIafE e TR el g2y e @2 qRedE el AIRER
a2 wy@ T Mk | 58 9T O )l o &4 I ToaR (AT
sifaiel tafis 97 SfAdite qrETtr ol AT IR 6B TR | W8afRE @3
Il WP AR S0 IF TP S TFHl 1 GNP QA A©[C O fwerd &g 4l
THaR (e [fve 2o @R | TRHCH AN @ R 90T 4% AT A
YeTReGTeTE o) &% 1 ST TLIFHC WNEGOR T ATCO AR €IR
SRR FAB AT (I G FACO ACZ (1R AT IINGAE (O B ©-
0 GTT AGR &) | O {ACTR JAIRH YJ T T2 CTIAGOITS qH= | (AT (7T
REVICIEK R I (G EREEEE IS Ra e ACERIR GRS (et Rie U R ENSal €T AU |
sffow 28 WeEred | TSR o [t Fefpm syTHieEte &b HewH
(Bret Gladman) @3 391 CIZAMIRE PRJE™AR Folieel ST W5 (AT
+JfRITe THTCRA FICC T AN AT T BT QAT A (&4 |
G I AR @ ARG ZWfEFICs F0oed @ Sieeiioe o 2=
ote] (AT SfRISITe WG AN 9 AB-SRER FFEH |

TR TR T Al GNP AR G® PRprEt (el IW @, A7y©
@I ffen Fe 2few fofbem «te | grewm «<e o TRl R I
@A @, dfo ST W q=20aR I TH A (NFEA AOE IO G0
IFA AW GTS F@ 9T P AF ATPTR KPS T TR A6 ¢
GR *FASICe 7 g it ffRAiTe 9 sifos &1 SRzl @l AgEee
YW Y R AT | T (AT Ao Afew @Fel 5 5iva SH ot
TS e =g RS F wiRem JfR<ite et 8 e Fa G360
st (2fs fifret ) vz Iemme w0 R W JRFTS 9w Hrte ) 1
e 21AAST 21 foreaa Mg 2Jfics +Aftg IR | (=B (=6 Ff&riae A
SEERINGIRSIIRECRINAASICFal SRt e c

oA TR (HRE AWy G2 Y KB T (@6 AFCO 20 5 i g3
[ TS, @ TR YOl TFIfT o7 Fom a7 @ Rye 2oz o[ 2o
S@IRetE B AFre AR Fle Aeifos e A" @l ¢r @,
fog AT T BIoTiy aggifed Aife @ i@ wae e B Aice 7% |
oy M APiod olF Ao qIR AbD ifox IR @ Ol TR A ©ICS
THIATTR TV (TS B GTFANAR K A 1 (7 |




P AN 5 WHIA DTS A/ F1aw Stzgaw

AABIR goghmal =it e Faces @, dryfon dF-ger G R
e Rl @ form g @ @F 37 APreeag Ieige 2 AeTR A
1 FTANATF 1t AT GBI eI | Worel A DM (ACF S0 Teifere G2 &7
FO THAG ARFS 2eTR 27 W= 9% Gl ATOICe A0 A (R |
2Sfelffs oI wifita R @ 36 & @™ (H. Jay Melosh) f&3T 3
@Y @, THETE T AT ATALS (T 799 Ted 7 L e 5o
ST AT | (ICE I (@, THE 1 YNCFGR SIS @ SR Bieod g8 =2
O G TR GBT o fEfd @I @ IW A AR Ared @I
SR b @ Hi7f Aioet = T | OTF el =7 “Spall zone’ | QDA NHA
T (@A S BI9 SJed I, FTATT @2 ‘Spall zone® {& T HI1912 S[qo

A | T 2DACHR T AR S 27 sifore =T [y 2o A1 |

frorro: sjfAda IOE AN TR T BE PR ABRA FORH?
TSI o RFINR QeeTE 9Pf (Edward Anders) (ARG @, ED1R-
T CI9TET] (O OF5! T8S 2 1 | f58 TS 55! St e[S (T A
e wedR T oifore | e ©ire SHAfele ebw eitel it A i
JREIGE AT T 27 993 | @ 93 o7 THIFST Sofer Ta IR
FEER 2I¥8 TFCo “Itd | FE2 ATINLT TR KRB NG B
AT TR S (I |

fo@ 4.3 : GrITRHHwIE S f&ee wifige zew THif e ALH84001



P AN 5 WHIA DTS A/ F1aw Stzgaw

SR (M4l AR @, RS &t Tesifern ¢F@ sifos THITT 7o Al
R oTER 71 | g THIPIG vy fAAITeR WMo JCT 7, S AtRe ©f
B BIe A0 IerR =8 Q0T | TSR S arRe Qe ey A Siow
MST! TCR Tl GIHANEL | TR @ 2Itel ¥y AFE @3 g Sefed
QR AR IR IC S (@CARE ALH84001 TN THIFTT | 1o Fad
%A 4@ R@NE 42 4q0a To0ed SHISrE Reae 0 ST | @it
e = Sl TFH A GNTQ WO Fore] (AT Nyo qaen o%d 1T
IS o1 7Y FIREAIRT (nakhlite) IR GTARIS T BIF ez q=a wiiest w5re
STIFIR SHIT ALH84001.

NASA- Rl (CHE® @I (Donald Bogard) €3 &6 &9 (Prat
Johnson) &% AT JFU TG AOPICS AP ITZR T@lF I OIerd
2B TN AT I | O (AT @ 93 IO T TSR

©I3fRe (e MBHCeTR ARG A A7 fet | FIews Aemed @«
SIEH AR @, ALH84001 QI TS THCETF8 I {27 | dddy AT TR
@M (©foT WIFE (David Mckay) €92 ©F JHa SHfHSha TR
TRCHCHFE W FHCTa wiFfon =7 (o | Reewions sy @I
SIAZ AN T TR (F2 (@, U Pro AR Woreera e Foret Fifs
METFCHAT 2% 1907 [foazmol @

CARBONATE GLOBULE (right), about 200 microns long,
seeringly formed in the Martian meteorite ALH84001. In the globule, a segmented object
(left), some 380 nanometers long, vaguely resembles fossilized bacteria from Earth.
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If atom stocks are inexhaustible,
Greater than power of living things to count,

If Nature’s same creative power were present too
To throw the atoms into unions-exactly as united now,
Why then confess you must
That other world exists in other regions of the sky,
And different tribes of men, kinds of wild beasts.

- Lucreting
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