bi

-®

30




SLS 5l pgs i
SN 9 ey Hbw

©2.9) 0 x5 4 9 ool ool xS

Goowo Juds| (e

pow ol
\WWAY oloso

Sy 2 oy Oyge w



SN g o) OB b
‘oyee =5 a ?pﬁ‘éd.o“' xs 51
oo Jadl Lo juss b

ObSly 9 (H 55l Oygo 4 paw Sl
(6o Yor A L g ys5 VWAV Jlu

“"VY‘ Jl.w :psé UL‘>
oSl S b 5 538
Sl g 8 1 (S5 5en
ool S y3 i b aildyly Bl § Sl (IS
RVESN T BEIRES

YV el ole

Ol Ko )8 s s

Sialpg s 1 (53, Ken

Ol ST 8 il yid dilbyly 1 Sl g ol (SIS g
(w5150 slasi)

a8 o5 5 ol g 41 0035 b (o LbT (sl
http://ali.afzal.samadi.free.fr/
W S led ) Jaes | b o0 )BS b bLI (5l
aliafzalsamadi@yahoo.fr



b ol yor 1y ple a5 odmo g Sliw! 4y oy A5
D390l 995 (4l gxiils 4y ol (ylog

i85 alows 4 Jlo lod oyl o 4T 4iiigr VWYY olo 13335958 50 1y SbiS oy
iy B e oy ol 40 Wb Sla A IR Ay ol o yd i
20 Jol @by i plad (ulply 092 oald Jgluio jeio Ay g widiles (0 LS
Wiz o)l 90 5T olglyd cady b il g 091 4y g yd 4 IFYY 9 IFVY Jlu plon
A0 il Jg ey g Jlugd (K (b o i @l (pl Fwd plod 05 ol
ongd U Gl Cawd aSST 8929 Lolw lid 995 31 o sume il gl S8,
owlow 6 daws Hlad o o LS 005 rw pOp g coud OUS
9 ) SN ool 092g a4 BT g o dnghiln g i yes (Lo
o 952 orded Gl 42 s

Wilgy oRed B ol 5 maly 6508 o (oade gl 3l ol 09,5 (2w 4l
fons plad iy WYY Jlo 30 1y (5053 iland] LS a8 0 o1k s 0,58 1 5!
i LS ol 5l plas d Ol 4 ol U (Jg ) (50958 4 jud OLS ()

29 Ol Silig ) 9 Llgzr el aSul 4 4z g b piiwdls o3 395 3 (55T
g wcmd LT i pigll obS yuilgs gl 9 wiyle owy Coawsd aibly 4 Solw 4
30 ol g (sl @)y 4 g bl 69y p 1y WeLS cul . (Wi (0 0 o
Wygo & jud g JolS Ojg0 a4y (Sj bl QLS o2 518 356 (Lo o2 5LS
93 595 2 IWAFJLo 50 Jol 55 ayuami b (o o 5L ol ,bls a) o am
@ ) (S g pmeipliln Sl pgd Sidn Sl .l aid,S Hl,8 il
S (o0 (W)l Vb iyl ey &5 (SLuS sl JolS 35 9) 3me 590



OYle jI ol wus oy 08l puusdlaian )1 bgyl jo o sl a5 g0l ) Ce pw U

Wbl GUS 3590 4 45 Cawl )5 Hlod (3l 9.8 a3LSI 4T 1y slosil g ole

Iy cdyro 5 ple lade aidle Jlkiasl 5y50 ol pylgukeal 5 poged (53
S8 vudo a5 wlile .o S

Goowo Juddl (e

WWAY oloso

dodo

3l le wles (0 QLS 5l ol (pl jo a5 (ol

PSS g )Le 90,5 8y Jof (ke (M (SBbgyd 9 sigm 095 I o
Iy ooy 5 05 s (Fhhlow 9 (oo (5 dogliin julds Gy 95 1o pmw L]
S Az 3l odlo oy yo MYl | 45 Sauma 9 95 4 Joled.wis,gl 9959 4
G g oSl ilgd oS g oud plle gloyd 150 allls 099 (i
OF IR 037 rowed JB 9 500 goly ©l)d laulleS )lsS (e (solos IS Sl
G 9 Leodl ol ool 0,5 duw ol ol 1 g wisy9l S99 a1y 9595 9 09I 9
adgl oo ,>T LiliseS o clalad 1o Ldsslo slol jladionel oy LJgSile ux
Lo 9 (3o uwd.oT 099 Ay S0l = c\.u.oT ‘SLQ.A#J |) LQAT U‘)mﬂ)‘ as ‘Jw)
L LSS o salad jo aSST Jbo g oo oSl calizio diuo] dumw! YY slxs!
9 9,18 2929 diol sl Ae 51 Gl 0l oy a0y 49 45 Sloww] (GleSouw 0 b g
aols 3929 Lo 1 Wgliio (g diuol (sldsumwl b 159590 y5u0 gL doglive 5o Wyl
ol oMb 4 eiSE T 51 Lo as wsbly

395 5995 4 b g oud @5 b oolo dlgd jo 45 goi Sl cablB Ly g LS
ST 9 E Gy e (o (3 Slg2 4 5008 Lo (ygiST) oukel 3929 &
o) sledosdo gwanw 9 LJoSlo o2 L ool (glocod| ol 31 .cawl o0l (y0) (59 5
SE SO g G 955 4 Jilod ol 1 0.0l sukel g2 4y Slogzge 5T
ol &y g 0oLl BT (pro) pos Jlw Ol F/F (b )0 (o 50 2 o



S| 039 50l Ll Cawl oull a5 yludl 059 4 g ko Wldga g0 9 LS
A5 320 698 Carumb I 3 gy Hlews (L9941 095 9 AB,S Cuwd o Iy (pmo o)l
iy BT g0 (Soazra 9 £94 9 4l Jilod o

oyl (2l 69y 2 1y Ol coodie 31 32l e 32 STl g blod (o Carng
> 2 gl 0310 L opd W yg0 s (yLudl 10 50 3,10 b (o 45 S g5 b
a8 Jlo 5l 00l s b j0 cCawl odlo Jaoi pudliiuns (§ dxucl 4 it o 8
OB 20 0529 & g ALLAS (58 oy )0 1) e Lo (SESD 9,305 (o0 (5 P (S
odlo 555,55 S1 35 cybuil o 40 45 aid paicko oyl aiSle ST s
a5 Sl vl xS )y Slolggl 31 (B (295 Slg> 4y gu> U ouds Jool>
Ll 0 (Cd )y puddlgs xS & g Tppuiand

Y gemo Jilio )0 &5 4z ST)ludl (o5 Gloglao gomwg awld 42 423 b
pole Cilio by 4l I (goumin Gleddy Wb (Cowl 32l jlows plle U5
w2 (ol LDaaddS i |y b (Lol (iled (0L g arlian |) Y gpmo
WSS o0 oy |y plle DY gomo (pl 51 (5l AsS 355 Jhg) 9 ol) o i ple
SRR 5B (3l g5y Ml (5 i SLeedils 3 (ngas (T30 (3091 Cawd 4 (gl I
Lol ol (Kbl camd (o0 03ll o pied o5 S LxTG 5 o 1,3 Jlgiw 0590 1
.9

0 )P adle 0)90 [) LLLSYS 5 ()b g Ladlulil G 58 35
J a5 obeip 3l coliiwl b g 095 101 Calh by olfiws oS 4 g wdd
Laiss oo g 1) oler plxilmw 9 il 9 Ty (oo bo 4y 5 L
95 4 Wl Sy g Wgi (Kigla (S Lilecabg pw 9 () b oo 4y
Lewl ouilo SU LQJT Sly Slolyd Ololeal joid 0929 (! Ll s Uil

0979 & (S8 9 (S slie JLid 4 b Camoondh g 9 ylwlicdh Conn
Slogrge ledobn (g ouipd LSAS (g sduzy 9 Cobyd sl sledgSho Gl
9 0w) 2ldeslo 4 ool LISl digSy a5 Wil 4 wWalgS (0 g 0392 o)
Gl Canjelaighdl)plubod 4o pd jw BT g &l oud o S BB
L (ygubrocodiy ©lsgrgo Jolsg Jgoui b 3T 5 alaly 9 oylussl Gl Tome s Loy




3 alige gbayll b 1y (o) ojlew ilie Bble (19w Slfiw 3 S (o
9 &b Judlo lilusl JUT g 00905 ) 95590 ol 9 gl S5 U aid)S 5590l
Gl b Canconls g0l sl Olgiw HO.00S o0 g |y bawlg B> Ollgus>
b gignlanoly b 9 X gy HIK ciab 0,15 Wiy oode Joluwg b g ovmol Ll
LGl (pl 5o 99290 (b 5451 92015 Slasig ! A guiST 9101, (6 dmnulin b g
9 9 (oo i |y gyl BBl sldludl culsdS 50 Zu U539 0l (5 0 S92 g0
o 0. 0080 (aad ) Ll Coliume 5 43K g Cuw) (Sigfy Wiyl o
Sleinlo)l Lgeadlidh Glwld luwdl do 43 35 1 Commparnbigme 3l sledbu
ondj Sldobw (g p Joddl uSe (g anlllan p (So(STglgirm] )bl (v
Il (oo Al SouSy 4 05 gl 0ol (58 (KD il Jilie o
WS (o0 g ) Olgne b Ll 0519 41 9 Wlog2 g0

b ol () 6 45 a5 Wil oud wditae ol Ridghe sl Jo v (b
o2l 3 W18 Gualy Taso dod g 009 bgype J0uSy @ jumiy sl il JiodlajLeT
6 Aludl "ol g (oo Gliwldicin] iy x5 Syl SLLST o 5355
3929 4 5 )l pnSB 3l suz dnd g Lo (6 dndecdinds SO (5 dololicwl” (Suij
Lo T &5T51 s 9 00 Joaad 1 52 I3 Ay (39 (g0l I3 lustsl. o okel
sl JolsS 5 Jooxi 51y 55T 5 ool 3929 a5 5 jbow 5 LiLases 5 Ldgsho
P1i0s Jokw wiz ©logzge Ll Jami 51 g oy ldsbw 4 oui sldeSlo
2ial e & cul alS Jolo Saie pludl coled 9 glylaile g LS
| 00 3 s
439y 9 Wb (o0 JolSS (o 50 (o JLw 1 0Lk (b a5 ol Joomi S Lo g S
GASL g Bk 5 Al g Llisks 5l Logd (o0 F ooz 9 5 9 39,
ol by g 0,10 coteno JET 90 Sl Jami 45 0,5 Slyisl wlbml oo Jolola
JB e g plaso 5 o0y glod b Sy JLo 95k 10 & bgr o mto (]
g ol £9,0(Big-Bangil iy b adgl HlxiiSilus b cmimsdss (15T (ol
1AM Jlo jo).canl ondd aid pdy Ko (6 abowg a4 p oY oy g 0010 duw &
NF » e ol 9 ol AR5 Heas 50 g (UGSl jo &5 Gl and o



v slplS o a5 Cawl st GWT Gled Slwe a5 Cdpdy buadSals
"l o 0Ll T 4 i Lo

W (5 oS (i ASliiS (08 paiiue [y pler d9u> sy (nl Iy
D9l oyl Lo g1y boxo (0] e (559 dlibecan!l oz 3l b (Fg5 Gloglao

4z o leild (03 Tl 0091 dn Sl 3 oy i yg 41 395 51 ST
Slar 1) Sl jlam S o5 Coledn @l dbdiple (Jg lpild (03 3LTad walss
Jor, ol gl 3l SzgS Coledn ol (S Laly i (uladly (o o5
(:\‘—f\"
Al e/ ove 000 000 000 00v 0or von vor von bos bes tes b bes oy,
ol GRed (5655l ple Sl oy 51 S oS Caligon (5 alaxd ol 5l

o ClSl (o) Al adilr g g Cow g (odgR 3l 00) lxad ple
plle OWSCLT plod 50 £33 g (Soudrn g 4 GRS a5 5,10 H9l g eduw,

0‘0’0
.

] B 00 g duw doliliolod (p! (gl 9 9 Cowl Dgpiin

o JaSho o2 b 1o oil casS 35 31 9 Wigsh (g0 i 41 Jpoed 35 3l (5 0830
2 o o510 sledgSho iyl oo 3529 & LILLSES o2 b llsSho gloal 31 5
S99 4 0g (o0 JuSld (B pl (4950 &5 (SHk ks e2) |y o5 bew Lilases
3ylekeo 18 50 5 3,10 0 )b 3 lne o 3 Sy (5 b oy b Lo LSS i3l (o0
ol ol 0 adgi Lo GLESES palii LSS 35lno oo e yae 31 Jlu
9 ool £y Jlw 0)Llo 10 j &5 Cawl Hloa anlilvlod Cansni 00y Y o
Lld aalgs doldl jui yS 0 Jlw o ldeo 4l U Yl

& gl alols ;o((mo) o) o329 sl oslw (595 3 003 (2l 090 5 e
@ 12 (adyes M) el gl o)lw a4 Suo3 plaia & g 590 plan
45 yo 1) LedgSbo o yo il 5T 3loxiT 31 g wisly oo Wigay o2 b LedSho.ogid
SldsSlo ! (T Jg2x5 31 (il outel 9529 42 o b JgSho (5313 31ts Camgay 5

3
SSgle plitul aidi loj azsu)bi LS5
Stephen Havking,ABrief History of Time, (Bantam
Book, YAAA) ,P.Y e



LS lgle gloial jlassl (o 0929 41 o) sldghw ary Jlo Ligalio g 003
&5 9 o) 97 Sy JB i b el (plaigd oo dulgi (K ;o
69 0039) 3929 4 L1y (Suiy (g5l g 9l ooy 1y 0 ylew 395 3 (o FuS|
yhiunc(oals dlgi Wil (LS (pl o 9 S o Nl g 5| bolio 51 cuwlio
el (o0 Job 4 Jlw 8 )ldkao YO Sluled 100y (il (o0

aolsl (955 U iy JLw ygudno Bee 51 0bgS jlows (5 003 (w1l ipm0 (5 00
9 £ Shol Jolmaildle g goiio (gl o yd.cunl 1Sl Gl Hlowis,ls
G135 50 y90b 9 (195 wg S (LS (8 (o 31 UYL Hlews (S 4 Jgas
90w iz g SRl Ologage glgl a9 090 (o0 ST Culy BB (5 0uij
b slaal U ollaluwylyls open pluilmw § il @llgws g obows
WSS 0 g |y diio (Lo ) ilud!

Sy bl 9o 69y » e U G Jlw gk w5l &5 (535290 (4Ll
SRz 995 (s gl A g LT (0 ol 5 g g L) gLl 9 el By
- 9 ke e Buiiae (SO i 9l 5Ll 105l o0 & 9o 9 uuzrm (i I i
g o0 1) 095 3929 S8 395 5l g ovel o (59 4.

(BY g0) oo g o Lo ¢ yT 09 o LxS" 4 393 42y e Sl cpl sl xS
(B8l>) i o> )'S} JOLE a5 5,0 9 &4 y0 b x5 pA.oT Iy &5 old yle
@0 9 48l 1) 055 Jlghw Sloz (o jlory g aid) 958 Sa oy )0 (5l aligS o

—

S

P Ol 4 p0 0 Lo 39 pod (ol g 3,0 g3lo |
ok o5 (9505 5 e 4z s o1 9 (Silga> 31 0,
9 Jb Sdlw eyl 2 b g 31 oy 4t 3550 (5 alo
ey VI SIle e J5 95 5 o posl pb o g
pom—s o1 (WS (o83 yul azT pomis oyl yms Lo 31 ;555 )k

(55lg0 (sg-o 3l pguw yi30)

S5 eolw |y dluwocdidsdS” (9,8 )0 sl 9 olp!l ol S plo 9 (Y ge

00,5 yguai 1y (gl ouidy T e b (LK Iy 5 Wby o0 (S39 50! slade
4z 32 9 LS 3 50 (o) Wi yS (o0 leSe bl 9 gmeldly S& wlul g Wl



A0 yS (g0 yguai g -l ool D929 41 Ll iy 9 () Yo 4 s e 5o
o 9 Olog2ge g GLLS paic ;L2 (pl S jlg paie )l (wlel p Gl Lo
b owgosd S8 5k cul b 1) Gluled paw aizmo.conl ool 2929 4 Ll 5T
0,19 (o0 ol iz Loy B

plle iss 3l o s

S 31 oy p2 95 (5 4o yuw Canw 3 (il a5 al JL£T 5

way ol (o Llg G ol
39 = 9 &)y = 093]
SB oy il &l 550 b
Sy ael (ShS gy iy
IS PPNERICEE S
Al A gy HUS (992 B A
ey § b ol ol 3 YU &
059l BB ) sy dod

W81 o S o &S
sz ol 1255 sk 959
Sl oo 0y ST (SO
dod gy 5 (T 45 Cpiunsis

PYY S SUUNEL ) (VY UPRY)
Il aiBtw 50 il Sy LS
S0 ddgl Wi L cawy LS

Wiy ol sz w3l 39

Wil 00 50 (6505 (v 9

(Jo J9eomwyd® anliall)
Cwd 4y (oode Sy aswild (oo plle 35 50 1) daldj95 plus oS (o0 ;SO
10,10 ggbg0 (pl 41 (gl oLal (£l) S 0 ladd ouls
rels (Lo gl 51 JLs w8 il gl yo Lo &S S &y ()
el o gl S 090 92 Lo Pl s g Gls €l ol ye>
Pl oo S Cammo yiiin o) ol jo Sy aludl LS o
S obliic gules 51 gl ooy 2 g9 51 Sl el o Lol g
Jrado 1y o (3l cdllas e 9 02531 (o0 doidio (ylgae 4 1y poleo Gladeudils
e (o0 )l 8 Sy 89004
b doglico 9 ol Lawdlilises inlaw (o8 olS (nl 51 Jad canyo
HB SldgTslo (pdsl JoSid (SSe5z (o 0010 7 i |y (camnonld dogliio 0319 &
LY RN TSR TS SR PR NV XS PPIVIN WIRNCINE 2 s V| KU RT ST R PRWELY;
pales 1,3 axlllae 5590 1y Gl kel 929 4y ploxil s 9 Slog2 90 pLudl g glgil



Sobw S5l Glogage g anls Sl yo (Fuiy Joallygiwd a5 wo eudlgs g old
dus LT Carnbo 50 9 0093 (LS Jgbo 0 ldao yl38000 51 JSiiio (Slusil G aid 5
ol @y ol oy
CUNE YR
& Slgo croli (52 500 39290 4 alos g 095 5l gBo Y
Jho gy ¥

Pl e pldl (G g Ologzrge g 4l 05 b jgws (nl &5 W ules
gl (g hoccanlo (g 0yl Sldgrge oy i Al JolSS a5 bl LtoesT (o0
Joally sl seloiz! pole 3 G ple sabia loliie! oS 4 3 35l aidl
2158 095 i 9 bt g Jie Gloyd cmi 995l (g0 oy s300¢ Il Iy o
NUV-Ju) P

3 ol iy gy (5 03k 30 g 3l (Sl BT fuad Ll
9 Ll yo Bolad Jloin! g (o031 (sl o9 5 31 (i e o0il 0323 41 9 (S ol
3 ovr s odei lp ol 25l Jlw Fo 51 ar MesTaal dlge suid Jo Al
O 05 3 e b B gu I Jol> Glo) Abwg 4 Con ) Lanzo (gl
a3 o131 3 i (o HICAT BT sald (95 a9 (95T 45 (o) (5 0k
o pO3S g g5 0uiyd (bl yo (Jglusl ol

o390 1,81 JLasl 5o Gl goladl pllis 45 W punlys lglyd awli b
() o) bo Jol dilosy ot 9 0991 il bl o g EUS1 WL &5 axd 5 1,3
0 m2 olke oSl (gpaite w0 g 395 Sl 9 ol @8l bl &
Wy o0 oty 1y (o 0yl (o2 2ol g 0d 3

3l Ll 31 (ke Wiz (1 asle s o a4y LS ol 5o a5 1,81 oyl &Blg 5o
ag dl wB,5 LSl 0 e Glhs jo |y Cao g ple C iy 9 (Srogh (o
a0l 00,5 095 by g ad gy (g 0uiS Bpae 4 Juo | Ll ()T Sos
o o & Hehilad)oyd glis j0 (Swi) ol b opnKl &5 gex
1y pasio( g8

AR



E (. . e " . ES & 0 . BA
gl 0 Suiy ol 5 ) Laol g owud,§ T Cgew 9 > 9 olgs 9595

ol 0ag 8,5 (2058 sl yglS jo 0frg @ Ol

a5 oud Slhls 0o w4 o) buxo Je5 ol &5 WO pudles
1y 90010 5158 axgi 0590 1) 09290 SUjhas gudgiw € slum plazrg b pladedils
O 3] a5 ylgasel adlasl sudls ol ylaeiwlow lold a4y Cawd ol 31 g Sl
039 4 g P Jguad IS 50 prizred.abild Ol e S po 3 dny gylags
29 shwd Slgo LS g g (o0l (G o9y Wl Slge 45 WS udles i fal
Sy )l g i g oly o) Wl g dSSa oy w3 9l A5, g L 9,095
92 50 pdy U ClS 5 Ly i 5 axx b goialin & )lan jekin 4 (o lond o315
a5 o5 B 40 gl oyhe ol g 6l AbS Cdlo oy auid iawl 68,5 slxl o
sl 5 05 (g0 i y95 STihs slogi yy S5 31 ailo g Canl (ST Lilons
o 9 ldlrsy 59) CFC,59,9008 555 00 )l pue s 50 059 9 Comn (58
o> U ooy ol oy o0 a5 as(onsaS ylazo Olgo g b SY L g 5 o i b
J.wb W 40 50

9 Cowl i B (SKod gl cdls aolilolod 3l pgw (g 00 9 90 00y
olo 010 y0 g i y0 OLS (pl il fad.o lus code paaxs Oledbl 4 zlos]
S ailes Lzl 590 § iy i 0ylais 11 5o Sledbl aslijsy 5o IFYY Jlu
0010 Juad ¢yl yo.0b ploj BT 3o QLS cnl @y o958 o il 51 g < ) 13
P ol a5 00 )8 qu pid loj ol yo 1) (2l Wl $90 sl 2y Gl
bume jo SUjhs SYNST 4 yoie a5 (] pdd g Blywl 9 (5510 wlojuw gbid
g 1 LS o olod a5 sl ool dxgie dmy Jlw 18 Syl p0 g9 00 59T cdg9 00l s
ol i g 39y 4 39y oylw SUjhs Condg g dwgy Cdidis 4 b S ey
o Slaw! byl 51 was b 00l pow Sl (pl 10 oyl 2w 1A Ll
o &Kod gl i opl Il o Bgdg Caod] b w oS adlsl 1) Conn)
W) pdd Jas ofg 4 9 @S (pl Gdllao pyls puplss jeiS Wil (ol ghn
)l s 95 9 Jb o)l @ Zlaslg wiilu o pgoc ML

VY



S pole BT Gldbw oligel Glo sy 1) QLS ol Jguad plad anlllao ploxil pus
Sl 9 Sl LT @loami U )0 5 JI (g o cdllao mied 152 5epsS (50 Ao g

ol o jlowne sl (oode Glazg Lol o (ogoe SleMbl s
WAY olo 68 ol

oo Ju3l e

VY



; M
'b . o

doliiulod 51 Jol oo
2 SN 2529 Jlais!
OleS



A0 JL0

os 32 ol Hlaiwl 4 s Jaol g ple a5 Wl Allel andd Lol plod o
(Hisenberqg) S mipby pdas JS1aseldls phaas 458 Jgl dowd 50 .01  Loxll s
<ol .9 (Paull) Je 9 (Broglie) g9y 9 (Schrodinger),usqb g
i @0Lo W3 als’ (gl (S yeb @ 9 99 9 Sl ol 50 Jgol (nf a5 50 g0s
Loyl s)bol gl o 51 Jols cmilgd 5 (Hobai 633 SO o 3,10 Sl juzz aon

25l o SO (S wg K S5 o Hluade g L pu Coridg (il g punndd
YAXY+ abid 4 Jgomo sAEE 5 Goiw 4 glanl o3l b g Josho £1¥X)T Jmy
) 95wy S Il ylgi o0 Hlol SaS 4 (S5 0,10 (5595 Jlw 00 gl 4 9 yiowsilus
'59: ablgs (SIS jeliie nl 5l p AEL S S ol iy o0ld by (52 9Kwg Slo Il 4y

9 Lewgilidl (oo 32 50 T 51 idon S 5 9 polie (h5leds ol yud olonss
SBT 4z i o ol o b paics A 51 eSS 5 51 Joolo (o) (593 sl S
39u> Lo 45 (giloj 30 coumblito Sliligh 5 Gunidyo o3l 9 XoY logiy Solai
9 O3ST 9 Oigra g (1,5 JUaT 3l Glosumm Hloww Olas 5 .l Jlo o)L 1/0
S lion 92 & RS (595 32 g yhawd 9 Ol yulii K0 polie I GOgur0 Sl
SldesIgo algl (LT o adgs « yige Sl b b) Sl 5 opl (s5lwaslie g 9 S0z
dw b ;0 Ldgdso (pl JolsS g Jooui .adulod oo adgi |) RNA U )50 4 (oo (59 04
o) Wlogzge (g xleid gy SIusi Sluliwy 4 e 45 350 Gl 1) (sl o (Jlw o bk
el Jlo Caunny 90 50 ol D92 4 il 0,5V g oyl slibimy o (o2 50 9 b g,y S
W95 0 095 b g WS o0 gy 9 00,5 3945 WLIL Glacl j0 &S cvaw; 2> @ (Ll
05,00 0929 yalitg ol (n) 30 65K puted D092 90 (0 1 s L

10,5 Tolae D90 90 @ lg 0 1y Jlgmw (2l Slg

SoS 4«5 y90e0 Camly y UL 51 b loaiha (S 30l 9 byl sloygas 5o ().
oS A3 AT WSS S Il oo 0Ly e CB0 L po e b A Gl g4l pdiges
091 wples (gl jodar 9wl wales Hoeexr (d)

Yo



Slml g Jols 9 Jooi w9 Lo (gl jod o gilioy b (uils Tyl
b g oyl VTN 50 pe el (S9S lulpd A o g oad) Glogge
oeld g Gole b S (0 (o) 2 1) )9S e A anl (o le dogliio
s Vo' 33 Lyl e 3929 Joko| s 9 (o) 055 (595 2 (SN Sl
P ooed I Faid gy b g alieo Gued b )50 o, low 9929 Sl b g (g ;95
2 oylgalo b g (ro) 59y y2 ywo (HpgR La)lRl (S U pS (o0 (o) 22 1095
d 09 Azl po)ail 0010 el 1y o)liw YVeogus (o) 9o GBlbl by ylaoyo Jiiw
angliie &yl yulis F1ybow gly10 45 (FF B YA o S Aludl LS 51 aniinis Juad
a5 gl dogliio b S0 9 G 558 LG B aoll 9 0,00 anlol by wdg w9 2l oo
oS ST 1) 0,51 Ol 5 o g LT 0,10 0925 0T lyloww 51 (59 (695 2 (S5

o) 055 69 3 S W) gl il )l

Jrod 9 (S o liw Hlxdil (S ¢ (g ye5 e Sl s 1) Py ST

9995 5990 4 LT (50,5 9 T Blybl Ol jluw ouiad JuSid algl dlgo 9 suidyes 4
6y 3..CoHn .g CyHy  CHF sl oS00 JuSiis Jloin! Py 151 5 g euiliy onld ya5
slalas 10 lgfge ol andl) widl Ohlew ol 51 (o 695 2 JT Wego S
SV iamed (WIALBIS 3929 (oo dnglido JuSiid 5 Ju3 JLw Lo )bk ol H9bu
(F=RNA LSS g (oo sldsg0) kdgdgo 9,5k Josld Jlodo| cus 5 42 Py g Py
2o i g byl 0929 Jlodol Py i g 0092 wuled Jo udgi wilgi (o0 &5 (JoSdg0
SVl 9wl Wl oo JolSS g Jozi RNA (slodsSUgo o1 50 45 Leawgilidl 3las! 5o
Jisl Py g (y5es] olul Jlia! Py g o)lw (nl Slibl 555 32 9929 Jloio! Py
el 31 oylylailiuny 0,3Vl 5 ilites oui) Slogmge 3 bls g RNA ldoStan ooliviuwl
ollwbons o 53 (Hominiens) besl avd jaeb Jloas! 51 Loles g aisly o]
Jlis! (poly Py, Iy (Homo Sapiens) cwlwged sbpsl joeb Jos! g Py

18 guid o0 Al 3 ) Oyg0 43 (P) (Foi5 lusl 59229

P= P\XPYXPVXP\@XP&XP;XP\/XPAXPQXP\,

Y1



Wil oo wlg | eSS S pp 4T (o o b gL 0d o palol (S
ool 9 sl Gl 4 e &5 (ol Jlein! 3 6 98 (30591 Cawsy sl
eV il pe onl 5l plaS e a5 3,5 Heal Glg oo sl (S b el oud (5 i
o yeS Bl o po Joolo axmi jo 450 (59, il S (P il 0
P= ofee)Xe[eeYXe[os) ... = )"
P=).
0992 3 Lkeo 53 05lkeo 50 3,Ldeo HI38 (59 ld S plhe iy Jloiol (S
S (o0 Tk R0 92 1) alno Sl
O yleben 50 Oylben 50 O lben HI3n 31 ISl (G3b Eaz of 50 &5 1) g3l S
G Ver 51 Dl ylee g 305 o2l 0 a3 Slows .ausS guwzmo a5y Cawl 0 i (1)
OB sLiw S olaas .03 10 o yliw 35Ldue oo B hee LT 51 olas yo a5 LSS o Lduo Yoo
b Cawl gl g
\..x\.ix\..x\.* = \.”
g8 akuly 0 1) ojliw 2)lko o 9 HLASLES 3)bdio wuo (33,5 eolw Hbl> 4)
Slasi was (o Cuwd & bl (2ldd weSuli &5 s OleMbl b mlaxd )5 iy
39 g ol (o0 3gus (pmod 50 3 I Lew slaai g o llee For U Vee (o LilASYS
(el wuld 95 <o yliw 0)kdeo 50 oo )Libeo (12

=

Yo
Ogadeo w59 il S (g39305) (LhSae yB (pl 10 pol a0y Jlosis| (Sxy

e lodumn y (F9S (yded Ay g oud OT oy Loiludl o a5 Cawl 00 g (gl
jl(Autodestruction) 8gs co i bl |y I jlaws il ol
SOz )0 (o) 055 (69 ¢ 99290 (Fig s Bcws 9 (ooil rcws ST . paday Cawd
29° 4 995 Hlow I Cawl (S (> b g ol 0091l (o) Mgy cogw (Sl
PLY (ke w5l Jotmo Gladigs @ (il 00y S 1) Lo g 00,5 ) anlyes
Sly paw e lrygds Ljg) (pl & gal bl & azgi b ofyg aaled Oy
a4 axgi b g wdd (oo lid 095 I (W31 b olg s ol (6 0gd I (551 Wy

ARY%



PE-REELIVORYVV-RPNCI BRI HRVIIPRT| RUVEROP WPIITR § IS FEROvy gAY
30 e Jad 50 (LS ez wld VWWAY (3059, 0ud )0 dl ooil (6551 G &
D, 2l Cuzo i Juado o)l (v

a5 ol o LT (P= 1+7") 593 50 oo duwlone o5 jlows Jlois| & as g5
1590 19l e 5o 590 Gladud (30,5 Tuwy B o dlo v 9 g Ll s () o

2 30 Bl alils 0929 Cowl (fSow Agyer &5 Conl ol Jlgw (nl 4 Sl
b o) 89y 2 oowig Sy S (S ol albls sgzg wilgi oo S by s
G393 2 (S N) & Comed doty Cml AlS Jool> Goudo duo 59y 9 SO L Joleo (cundls
P b g Jolao (ol b 503 (umod sladngline (5)Lkeo 55 35Ldeo I3 03) 17
A dzgi by g wll ovwy Lo guod 5l ol b9y p o ldoed 4 g ol LSSl
39290 3 sl il joe a5 Jlo 50 ol Jlw 3ybdio F/F o dogliie poc 450y
ol (Pells g b AS (6 S5 (39 (00 il (il 31 il Gl p0 4y Canl (fSCo0 L2S 0
ooy Shsle  logzge  d9zg  cwlple Wbl Al 0gzy  cwwl  (fSew
Oy b g Loy oSl il wlgs o 4z (Extraterrestres)
3929 b HI 3Ll b 9wl als 3925 (oo ¢ pw §9) (ST b STy 59285
2 ) pbe ceinnd ©ludlyy g podd o S (nl 50 Lo e St (o) 05 59y w2 Lo
Jlmo Wyrood o 5l 1y (AL azmii b g (AOLT 095 b g (BELG sl al &5 soledian
Ao e a9 (2ol 0y ST o (ABLS g b (Sl (ylose 5o bl oo
2l goud (Fuij ool ooy laid 45 (vusS S8 S Jl> 50 9 59l ole o2l 5o
9 oSS ZS il ( Sy w8l L0 guadiyeS e Oke 0 0 Ll wo i
25 5500 1z aul b g ol Cawyoli 1 (S Gy g Slawlo b ] gl el puu
9 -0l 00y 8T aiwlgs Ly v 95 150 paimas o oted 1 Ul Lo a5 ol (3o o]
4.5 o lw o, Lo 50 45 g (o 0 dad [y sl oo iy g ol 5L Jlo o o
gim 1y LolowT wul g cdiludl g Josii & ol Sl Goamiuns 30yl W)jgo yb
GLRALL ) 5O (o) 9 19 ond) Widgzge (OL Byg0 50 gl il Jl> 5o .auled
G oly (pl 5 Wb 3 g 910 aoldl ogigyimlgn U aidS o eSudigrol, I il
095 (Saeniild 18A+ B 1AV Olgiow 10 (K5 pol 53 0905 b 6)1a8 a1 lo yus g 5,5 3lgl 8

YA



1y SNy 0959 Jiol g 005 ko Ko g9 @ |y aleww Drake Frank
29 9l o)lew iyl it it g2 aSSul (28 L g S0 (gl e s
3 plaS 52 a8 Cawl o )lew A guuclijes I s o (g )95 pevwanw) (] a8 )5 Gl

(95,10 gouxio so,lgalo b g olo b o )lew

L ;550 ol yed b piiuanw jo (SWij 0929 Jhaol)o

Loy 5 538 iy (ke
oS (o0 ST oS (o0 (Fij o o a5 (SLASLS 51 (5l b syl 5o 1y Al
39 & o) 03997 9 S (6o b (blio 50 lign yd Slads 50 45 (b oy Sy
SUILLSLS plw & SBglao 1) 055 w0 (w9 0500 0090 (95 el 5o (o)l
055 et Gl plod )0 392 g
3 yghine) abl (LSS (ul 5o b il e ey (oldued dlaai N ST
ksl slp Autodestruction b gogbogs alumo 45 Cowl JSood Ayl yhod
2925 Wil (sl ol 9 Ko Jloio! 45 Wilodmwy slak> po & w8l b g 00945 ¢ yhao
By ol ;R0 Gledawd b usS (o0 (w9 0092 gSiudi’ 1y10 (yawd ol 3 g (8105
O3l
S5 g phe (i g 1l LT jo a5 wlbl (gledd g Uil (e
09 9 JUs (Sogul b g 095 ail el slalgy 50 9 4i8,5 o e 4 1) o i aslie
25D 50 g w0 anlol 095 pl)T (Fuij 4 plear onl 5o 65500 o o9 5 bl aduss
b 3550 ol by oy ol Lo g (31500 sl oSl 9201y Ay 4 45 Widtuanss (]
2y eeplas (o il 052 41 g 099 el (puled 5o Ll
d duw) Jlodo| ouicS s ploS 2 a5 Cawl (gouxio ol o O palols N
ol Lo 5185 590 (i (S o ol Hgliie
Lo LSS )0 092 90 (5 )l dlowi 1 cewl & yle N
wd Lo ooy A gozxo dusi (510 ylew ot (gly10 a5 5 yLiw I s (Fp
39) ol a8 Fiy Kol Ll jo 4 o liw o 4y Gz oy law Slusxi N
(Sl 00 yunnro LT 31 (S 50 Jaiid  Fuij 0,10 o ylew A a1 599 b bo  cammod doglivin

14



20 &yl olg> g (Jokw ST olgS (Suwij g9 a4 45 Woslew I (i F
el SN S LifecwoMe 1 .cuwl ool 3929 45 Ll

OF 30 450,13 3929 wtd b plgh (S5 LT 50 45 (g8 sl I iy 5
<l (intelligente)l wpd cwode i

Ol b w5110 9 yeml (68 8131 alowg 41 (ygSemo Ol ylow 31 (Sound Fe
(cwlCommunication cwds )

A ey (g0l by (6lo )l (6093093 b o 55 1 B ol 0310 yoe g b :fy,
|

Fygs o&idls 31 Frank Drake lwg b ol acwlxo ogxi
o 9 0975 Sledbl dod fdg oyl 3O Cewl Aid,F Wyguo G el (Cornell)
9 ol 0ud 0310 s (wlidiylyy 9 Lo 5 Lesuwlom 5 F3b 9 JolSS 5 s59lgm 9 ST
guicw) (Cosmos) ylwS pb @ 048 je4imo oS ,0(Carl Sagan)yble J,
ool 50 e a5 ol 00,91 (S5 9995 Random House abuwg 4 14AY Jlw 50 oo
oS (o0 JA oS

G Tl Sl 5l a5 Conl oy Jlo (o @ bgrpe Y] ailxe (0l

Sl 4 039yl 45 g pl 00,91 Lxisl )0 Judo cnl &y g 0,10 Condl Lad jo K0 (sleduad
Al b a4 g 005 Clus 1) Gl 0 (Swij S92 Jlodol aid) oy b L,
i glgil GiS Iy 1) (LS 5 gime &5 Cowl 0550l ok 4 g Wil oy 5
S (g0 JLi o315 GhebsS b (y55ums (8 0ybems 9 T3

OB o0 Cawd w1y Lo yand I e i sledued oluwi (G989 ol o © palols
N=N x £, xno x £, x £; x £, x £

0905 (b 351 Sl (S 45 Ll B 1y el b ol 51 plaS 5 WU N a1y
g lod oo S8 [N jladio oyl pla 9 8,08 51,8 S U yho o LT (o)

olglyd Oldllae b sl Slgiuw jo oylwbud sl .qo4ls ciwyd HET N o)L 4o

OB Hlew el . Wlodgod puw yb | Lo LASLS slad 1 Al 12 0ol aio b,

2 AL LT olaws .cawl oud 65,91 abgrye ldgus 30 g owd,S ek pb b ol

2o b e o5k 932 Ll 51 (05 sl Slasi abloo ojliw o)Lk w0yl



dswlxo jO (4lgd o0 9 Mgy 0 oy 3 9 00,5 Al o0gg |y 095 S gw Slgo a5 WiloligS
B,5 s po LT 51 Y e

4

£f; X f. X
o Ol ple g ool 9 o b (S35 4 giumwy Sl Y il 28 51 (5510905 (B =Y) S5

Carl Sagan alg Cosmos obs jl JSlh. goab 895 51 o,
1 pgasy !l ogazme Lo gl (BT K00 culps b boygsls o)l o
) il gousin sloosluw o U liw dgd g0 ouline HIBT Hluw g5 4 yga5
(a0 055 s LT and i 318 il Holo o5liuw 355 51 Juolo g WS (o0 (B pon
i 355 il 9 Jo) 9 itk (Gomdyes s 35 Slie alBl Wlilgi ool
o (] dicmd &S 5> 50 Ll Bl ybl sousin Wljluw 45 0899 (SgS (Glauwd 95
Wl o lw 3959 Jloiol 151 g ouds axd )5 a5, bo,low Tue wlowlxo 4o s

e
2

1yl pils 09 ABlgs 5 aor pgwn SO i o)l slyls a5 o L 5
& ol Olhlow g olinw dcgozmo y» 45 3,18 Jloiiol .ol anles  N'x £,=V/Y x)+"
il U 08 bwgin ab
(S yiinn § 7 30 5 b 0y waile (Glowsl oyl 5 (lad (gl 93 peiamnn 5
;‘ ;J.a) Aol Alls o |y ;do) 3 ! 439f “"“"‘9"&5“’ LQ;T a dwnly s o,lgalo g
395 Jlo cuwloo |y ) baumo g 485 95 bumo 4y 095 (s g B glakads 5o

AR



OS] 08U &5 (o) 92 9 ol ouliio b sl (o) (59 11 AT AigSiled WS (o0
50591 2929 4 1y (T g Jos Az 50 0y wlogge gy

axwgi 1y (S (oo sl Sluni (oS (P55 9 il (g 0L o 2
OlF oo bml 3l g Ne=Y Lxil 5l .obls ojbiw 2 6l3l 4 ¥ 51 yidhen (S5 slaail
LT yo Sy ool a5 S jliw slaws Lo LasyS 0 o N'fpnefl=yx)."iclig
il 0 05l daw el punino

Mool 4 b (S5 sldgsdgn ol slaasly a5 wilools (yLis dusse slest Lol
Lo ogarg (o] Laiylo 2929 e sLas 5o widwsd Jloaddgi 4y )01 a5 JoSlo slacis
45 S o0 (P 5D 9 00,55 oSS ailiomigs 1 RNA (ool 0929 4 Sty (Fij slgi o o
dw (0] 51 (S i g oulh dgume alisie Yo 4 gl (Sl (o0 0 )L A 2 0
JEHBPRPORVIPES S8 L S| P VERVRITIVS JVRRK U] R owe] g oo

N'fon.£;,=)."

(olad Olplio b ply (S £o g semd b el (Sw) Gx Fiobl
9 R 4 () 9 (SN drwgl Sl o (S e Jo e Byb S i lebo
Colid 2 ldly X0 B)b 3l g 0olidl BT OIS0 (o 0)bew 59y Jgod (> 53 Cerieo
ol 4 e Lply (pl aed a5 Canl 09290 YU (ued' b (S 4 oy ¢l 5L 5
Joou oly 30 392 g0 YA (438 )5 i 0 b . wigl oo Horiogd 0 S92 90 9 (ylusdl £ o
39 ol w258« (Camberien) ' pmols il al> yo 33 Pyt (wo) (W)
ol QT 3O Sy aSs glojlw duo jl ojlw SO S ol £ix £ = ofe0) co o
S 45 (o pb o bl oy Cxio g e b (Sl 4y 3T onile (Bl e
Slgacdiy dumino ladeulils B,k 5l A cawl i a9 (o Jawlg o ailod g
| 00
NEn.£.£,€. = Vo

of 9 5 crino g ple b plgi Sy b Sy JSlas oS oyl 3 ble S S
525 0,10 0929 Lo (yloj 33 (B (S (ol &5 ot 950 eiled (03 (Jg Cawl 00,5 a5

"4 9059 0929 411y (65l 39290 (F95,5S 9 Y oSL 4 AT o yes I (Sl 590()
Wl03,5 (5,105 U cp1 prolS ylxiil pU a1 15 0599 (2l Jdo (o

YY



i 0L 9 Sl 00l 00 (paosd Jlw O)lkio 10 Sgus AT Ik s 4 a2y L
S g 0S8 Jlw Oybde £ U Ylsia! g ol Jlw 0yldee FIF a5 gauisj5
a a5 Fhlew b dz CiS Glgi oo il jgmw aples 1) 995 Oljlaw 9 0uls plod vl j 95
bl 4 b g goee il (yued g aidy o 51 095 uuldygs (S gm 0 pusd (8L (Ll ede
& uind Hlr U 1A ilaid) oo 5l goglogs Sl b g Cawl ond Jie sl 500
L g s 41,25 31 55 (695008 53 e 36 (321 0590 50 o ygl Sl 4y 1y £1 g o
O (o, ¢ (G )95 o 0 lew SO LT 59y ¢ (S Bled myle a5 Jl
9 Pl ©olgs Julod g ajxi g o O3 59, p (owlliply) ks el g conl
(2o ged ouls aiSlil Fu )b Jlw I8 7 jos Job 50 (o) 005 59y p &5 (o 5T
b 99 (ool ot 45 AusS 5,8 o o2 410 Cawd 48 Hbemo (ylgie 4 1y ol 05U GLST it
2° oudyb s )0 Gl ped K Az gy 50 (S NAFD Jlw jl yog) Jlw aw
SlaiBy o «dyso ot 3 MalS 45 (o 95 ST pih (F9iS (ool LT scabls I8 K
(S1HEG g Losog ud) cnl5 Slo o (595 32 S0 pol (o031 Gloans 0,bls Cunds oo ST
Syb Lo jo hidd bow (o Alinliss 0gb oo yigol @ ol 1AFD WolQ g7 Ho
Dy K> ol
IS SN g Clbld oo (03] ot (e pliie Cdgd &5 wS (5,8 5L

2l e ol 4 a5 10 w0l LT 09y (003l ms Jolo cobiw 13 il ool a1 45" 2 LeSlogo
Sl ol o g Cs ) Glpe oo jw w1 1) Gl p90 Kz 50 0dl B pan G
3 e@lye awgs Judl ol (031 loo jluny 3 das 0,5 1550 oudy liu b oKLy jo 1y (Sl
3590 30yl (S99 e g g LS Aol b 980 )5 sed ool 595 ool glaany
LsT 51 30T b abilio (61 o pliuo 9 899 Carwyde s plivo (ool sla 381 S
Ly 4l (ol a5 0610 0 09 4odT0g o0 4ie8s 85| e Cligh yw 0,5 (o0 ool
S g J9.0,15 anldl 3l e 35 a5 Cawl Jlw s olyT B T 5959 b Jg 599 Camwyobi
oy dlod Glpauls (J9.0g0 (s plawo HLaB! jo il HI38) SO aS 09 ol Ho
2,5 a1y il sl

G0y 05 cloly 43 plony (yhod OB pro (ol JiS | Glagsol) b g oSl o101, ST
B ol 00y T 4 yoe Lo 3 )bso F/F 31 ams a5 S Jloo Conmnns b 00 31 i

Yy



315 ol aawg 125 09405 (G090l 395 &1 yguze iy o0y T Wilgiuw 50 45 o polro
33158 il il (S o8 Colid i dus BTy pd (] a5 @S S8 )51 00 cawd
2o (3855 550 b ol s 09 4213 (17 ) ygalen o (595 Sy sOalo g5 SO
N'fon £, £, f£f.£;, =N= . (Sl pudled ol pd
39290 0 lw 3Lk wuo)le (59 00 Ak phoy (Jued uile (Sb ild (S

ool Cowd 41 due il Ay 5393logs 4 Jslod edlg Lgund 51 .cawle LSS o
a3 0 b B0 Lo (Sxy o9 o0 S b Jolno N Lxil 51 g wly jiSzr oSyl 00 Wilgi o0
g ol wles jeme Goglivgs 4 waio g ple il glad> po (i 4 (i) 8 20
395 52 S J3 2,0 5l b Lo a5 (gloni 09290 j9liag sl cnf 30 &5 S (i 0 L]
oo 3505 SIS JO 353 43 g om0 1 395 b ailiwslio 45 wilo walgss (Sb Lo

i 50yl 5381 o 0,08 45 ool 51 s byl Ko b g (ool S
00 Gyl g b aslijey @b a4 gl plaedils glwcwl Cunn o (0 9 (ol
ST asss oo JYaul o, g5 g olaselibly (pl g Cawl ool oSy ke jwl
Slod 059 9 Comm 8 Ll U oS oy aoldl g2 (pmod 4 gl &> S o315 wdgi
walgs 0 blie 4 ouiy Wloggo il (gl (Suij 9 8l walgs ful38l 4z )0 08 (po)
9 920 (03 ylhsl ar (495 (yo 0ylew 2 laluno (6510 Ao puw pamcn diliwlivo (Jg.0LS
Wedidg aid,S Gl 50 Gy Jl (ow 30 o9l 095 Gl &5 (08 05 g8 Wb
Golaidl (SKiusSlyg 9 ad) oy U )ygis (golaidl Comdgogh (o0 Suoj Cis
Wlgis 8 5109 o0 o a9 0051 0g2rg 4 15 14F dmo yudis s B39 el LSSy
2% 9529) Ol 3O (g G 530 b 0,105 Cliy (S0l 4 )l (5,lgb0 (p

ool g adls oy 50 6550 job 1) fr oo Drake goz (Slaiedily
ofy «xle 3 ol Dg2rg a4y Gledured 45 WS o0 (558 il ilodged (ouw ) T ailianidgs
g WS (o0 (S Cao g ple I @YU w50 9 00,5 lugy 1y (S jwel ceallune
Lo’ (o] (rmairdigy Olsaudils iy pd 395 (li0dd g (Si)d damg) 4 wildiuiles
J>150 9 (w9 ol 51 )0k a5 1) 295 sho b slctownd o5T (ylazrg b wilaiuwilys
Pladl oyl aSal by il 00903 1) 0T HUT (s Slewig) b 5 4 Lol el JolsSG ads
o5 ol (50916395 ool (o polia ciulbly ABINS (o 505 25 g 03925 i ;56 & SLol

Y¢



Pyas o S )0 1) s (o) 59y Gl slp ;590 a5l 5L g il 0
g il amdls 08 o ylojle 45 Cawl sl 5 ol il plod 8 puw Sz 45 8T
69 S ygaS (ylyla0d pw PBlas g sy (ler 0030 (85 41 (o) (59 yldeiidld (glus
b 5390395 Jlso| (Ao (i 50 o p ot 31 ) (o031 Sl D U 0SSy (3819
9w Zy ooyl Jlw Cumgd b 9w B (o0il g Sl S 4SSyl (258 b 5 9 09 o0
o551 o dlo wde wolgs 5 (0l SCa cdle I (i bolgs gl Buils 5
adlas ailgiy 45 dgmy WBlgS (ol 4y Corio g ple g Wyl (6550 4wl il
R0 slabgSyo 1) (Suij g 00,8 Jiie wywd JB g dusie gbde,lw a1 (Suij
299 sl 9 aid oy ldoad I (s b Wl g add drwgi g woldl (IS 2 LA o
Sligle 5l Sl das Wi 20 HSE (il 1 (g kot bl ooy Ll pd (il 4 Lo
oy Ax Jguad 50 45 Cawl (6,500 Gmy 095 (p] 45 ol ouds 00591 (ro (535 4 32

RIWIRV Y PES
a5 digS plod |y £1 o 8 9 bl (digs g oundic pa Drake b )51l ple

Az 50 g E1=0/0) (S o0 S piuas b Jolre el 00,5 jguad g
N=anpneflf1fch=
1

Fx "% VX Px N EX fax o[y =)
Sy wblgs>

2% o0 Gl dlasi Lo LSS 50 Led &S o 3 (o0 A (Smies (o b
a bgpo a5 bl (o adgl cul b oo 3590 50 Lo g8y 9 S g 0099 (ygukao 00 Sgu>
Wbl walys oo az 2 JolSS 9 sialant (T (oondh o9z g p0ld 50 Lo ple 5 lulid
Syg0 yO Lislwd!l Lo cawlow g olaidl ¢ L8, @ ula..w.b‘ pus Juo! N Ga.é‘g ouS Oy
d 2ad ol plo Cowl o Cand 2l g w0 Fy b 095 o)lew jo a5 conl SBLS]
oS00yl Jlo 50 9 bl (SlenS Gledownd Co 5T Clbgi juw (50920095 AF duw ) o0 Sl
9 b Ggw 4 & Wil g5l 9201y Slely Jolo g (S5 5l shoo (e &5 ol

! )L&.M&) )/ﬂ“é olf)l.».w
ol 30 45 wad 0 (5)lgumel 9 W Lo w4 g cawl Jlo Hlms (S o
S gSeudi 920 Zlgol 59y »2 il od I e o2 Wiz 2 Lol (0] 51 (S Suo

Yo



O Sl 0 Lo o a Cawl ouls Al U5 Hles o (ylacelSls Cawod b a5 coudac
9 e YU b 4 ol aiwilyl (e 3l Gladigs jo (oS a5 Cowl (p] loged (ool
9 ke Flazrg oladh Coilel padles (559) 2 Lo &5 w3 (0 (5)lguul Lo 4 g oy (yod
9 ol oixo jl &L 005050 G390 gs Uy | g ouilu JolS Eols as 1) 095 (yud
JLS 1) SlBTogst § 310 solds U uans o iy g i b o] oy Lad
ol ;R0 Glegoed b (2 LbT JUis 4 ol b g 00,138
9 bl o mhuw il g (ad b G ol ©gd 51 8 ply (0] o ylgumol il

b @ o) sboo SWSE Gul3dl 51 b 059 49 9 1 fu cnl oo ©f Judd 4y Lhwgildl
4 0 bew Ehw jo Ly 5 g bly8l g Wil delol 920 ek & (P (SN) ST 15 T
oylw 89y 3¢ (Slwdl 109 Coammn (58 (L U MYl l 0l iy Aol (S9iS W jgeo
S5 woled Cauzmo 0l (nl 59 ke il Juad j0.0,5 Wbl (S (s

LT gl bl o 0uiSTy (6 i ofy HLASYS yo LS (ol Lgalo S
A 55 g <o g b ply 51 05010 Lo 3l 6598 Jlw comgo b Jolre slalols Jlus
4 (530 4 Aoyl @ 4z gl b oS b0 1) T 45 WS (oo Job Jlo o9 oy bo
Lo a5 ol plino S €8l 30 (ool ouiyT Wlgiuw 10 51 35 g palodamy gSudigrol,
e o Pl e ool e ply ouisiw 8 4w Jlw olyl30 U o 9o 8l
W0 yio 395 (e 9 sigh plod b g S Bl )9 (g 5t g yilolS o S Sl iws ol
o Lad 50 CrgSeudi 92015 b 095 gy LET 10 j9am el ply o

M3 gl Lad udS I Szes o plawe I odd aid)S (5598 woad SO
byl i Ll 51 (SO a5 Sl g oo ailunigs Glauesd b oyls 0 ) o biw
Wl o HeSU 90,5 Wb plas axgio |y aScudi 20l 9 Toawl plas (G ol .0 l0
35k o)k Jilio 5o 5l Wiz wiles S axdllae oSudi gioly U Ty 8 )Lew 51 5152
9 ol (i3l (52 008 cpuiumd (31 31 (6932 o Lo a5 LSLASYS o 5S9035 50 39290 o )lin
e 10 yol oS s (ool Lo a5 ol p3Y gSuds’ 9201 (55 londin Sland 9 Jlw sl
4 S Lalopw ol Jg SIABIST ofy cnl 30 Aoy dmwgy 9 (5 « kel ol
o bwgio (Soo plowglen gl SO (03,1 01wl

Al



00 5 Ll gl alAS oly (pl 4o )51 (ke sl (o 409 puigalo S

ol 30 pu3 ST g 00,91 pl S oot A goxo 3l B 50 L Wilgly pis susgl Jlw
) & . . M
095 iy SV 9oz 3l glow Lo

"0 Sl sldes Jilie 53 pi o]

opl> ouip (Hacques Monod)ogige Sl p50 gam Jlw Coman 3l 08

JB ol Bolial Sy i |pazio (o) §9) 32 (S 45 CS oo (Sbjy 53 g
Ol (3991 e g (ALY (sLad (sl oS e jo JISuly ool 51 Jud ()58 Wiz 4T
29 Olwal o liils 98 (pl 5l plas’ o Jlaiss .0 S (o0 Ay (LaS H9ly (gl (5o
S plas g Cawl 0018 i’ pus | Jlw sz (0] 50 1) a4 ploj (Jg Ccawledd ple
30 - d)l0jg 0l |y (B (e S Lh e L Selaw Sl plas gud b g plwlon 2o
Oyl LT GB,bl 58 g (9 y35) o 0 yliw dsline Slglys oylF ybiw Lad Ciliso sl aigs
03 693 2 45§97 pled a Ty Yloio| LT 55 45 0510 S92 (o) pulii Sl 3
9y 2 SN 3§ bl Joz b g Joxi ST 50 b weogy by 5o el soblidl 3L
Wbl dg2g (o) 0,5 (FeS wlelial I § ggiie Fleloial wlh 30 9 ol (o)
Val=) o099yl gu 6,565 40 45 gourio oylaseisls jI 45 Ky S digad gl .ol
(awilyd Byd Cee jo glasl)Savol v 184y Jlw 595 YV GIA yo0 &5 (Cenis
w1 31 AiBly Jamx 00,91 58 Led jobing (sLad ol 5o lusil a5 2y 655 395 HolB s 135
ol sl Bl 9 o3l Il pladl g £lgil &1 ok 3 Jokw 4 0035 JsSUge 9 JsSge &
S35 sl ) 41 OBk (295 45 (dmo 50 T slaaials 4o o] amb ol 4o

Oy 9 3] (g5lowm b o leo 9 i’ B po (e e (o2 4209 rdgudao SO 1)

9 290y 30 &l dowg 4 (258 SB gl Ho(ad walgs 09l (S 4 (Pl ol (2l g

3 55lkio Lo AT Jlo )i oo (oINS 0350 5115 (1 yol (ot (Skond drogy 9t 250
258,53l pe o (ool pué Slugwli (40,5 091 B o'

Harrois- Monin 4illg Le Pari de Megaseti ;ylge Cxi glalio 31 wlad! (Y
0880 paolinen( o ST dlomo 53 o o

Yv



9 OMT e é)f QLQ.'? 4.9.1*2.0)9*»5 stﬂ Socond|o VY. ‘Lb).e‘.w 69‘““ )| 399 9 Julwd
39 65590 S lo 3l jud LT a5 095 51 JIgws (S Bl )8 omy iyl Hglise SO aon
i 3 Ed90 T4 b 510 3979 Lid 15 (5wj 150 glail LT i b 5,00 3975 ple
&g sl
ol 20 03145 411y Sl S35 olasl (5T &5 sl (52 Lo (5l (3955
e B b s 5l ol b a5 weS o0 j92) gt Hereihe (IO jud S
S oLl BT oy Jle 3)ldeo 10 ouiiS 45 jebyled e 4o gl b > SlS
3 w0551 0929 4 1y eolo whyd sl (ot ST (S (@l b il
FSi ol 55535 SN g S o sl o 55T LILISQS o LTyl o200 )5
& g oad 9y odlw ol HI &5 (e plad Ho oy Jemd SO aolsl Lo S
SUS oy S g (o0 1S Wl g oD @ 0,5Vl g Podasmy g oy Slledee
plod 30 (y39y0ud g Wil (S (yimS| A5 Cand Cawd jo Sl YO 690l Lol
Sl 0018 LS o a4 ool phe (2355 iled (o 650 ool b sl o0 oS T ks
9 ol Wgm RaSy U Gl sbgip mill cond ool ldedan b g Ll opl o5
ot 5Ud 50 T JsSIga Ae s Sp35 slangso Iy T Fosaas 3 icudys slelsSss
39 I i o) sldgdgn plaidlw Ho Ll LI A cawl sud Al o )b
£5 A ol 5528 Ol 32 53 b 3 Slowol (leSis ol 43 4 3 Jlo Hloallis ol
aS MUrchison yeuie Slew! SKww 38 roolw Jlo K ol ouls sasd JT JoJg0
o] Sl A 45" 00 0318 s diuo] duw! DO Sgu Cawl 05LSI o) 59 Wl il o
gl ol pls 28,10 9959 bl (uiigp ol lu 33 a5 Cowl glaael ! Yo 31 of
OB b o 5 Ol 9 x50 O13T @ )go 4 Aol sladl Sy (Fuiy Sgy>
5,5 Lxil 3o 9 00,5 oy cwbo b LdoSgo (pl & cawl S 0S o0 o0 ,5
00y, ) LSl BT (ymo) (5y 2 45 WigF ok chiuw yy (Fij 4 golezr I g oel HSyuSy
(325 mapls 1y T S (Sisf 3 LaJsSsn (ol 505 ka5 & il aaliiiyls o
Oloj 39 9 &b E958 (o) 69y 3 (bt Jooi ol Gy Jlw 0,0k 5l
035 69y » 1) Py g 00,5 dga5 BLLY LA 40 aF oull s Sludl & ol
089 (glodlw oly (! a5 0,5 Jgud Wl 8959 (! Lol wdlgs anlsl |y )15 ! g ool olo

YA



oAb 9y 42 9)395 ywwo y3 (0L Ol b Joxi () o paples a5 Hsbles ool
Lo 3 o8 g HLiaSeS 1 9 35l oo LlisSeS dlaxi puils oo aSST 3959 b .ol
o 5152 55 chidiad (519,530 1 s (321 Byl 45 iy loms g om0yl 3 labns
23005 LT o)y 50 (g0l 5 Dbl g 009w gy
O 0508 HIAS b g eyl Ao, Glosy pé sl Jean Heldman

DU 33 (T Ao sl SIS ok g 9 Val Cenis ol

gl oo Hachetteib:la vie dans 1'Univers

2960 sLad ol 5o ool aliee g Col (Jgaro oy (glosliuw (anld y35) Lo o )b

95yl J 50 05510 095 ol en gousin Loyl i Ll den g sl 3L ) jlem
Cowl s0le jlaws slodsay lea 5o (ol dogliin bl glangliin JoSid a5 vuild oo
200 3 sl (Gl GUESES 3 lekrn Woukas 31 o5 45 (5 s o) Lo GLESHS 35 3> &
doglie wlin uus doghie ol LU g oud ymiie ooulic o)lw b Sy Jlo
o sl Gil)S S9 il cod il 3 owilondly 515 sWedes 33l so Lo (suds 95
98 oeod pSl Coi aon g d0n 0k ojlin CSgw I Jolo bS5 was
. ygl o0 9929 a3 1y o] Sl bl &l yluw

5,5 X8 Wyee y0 (Beta Pictoris ) gesulo o)lw bl o
ol oS Sl s o0gi I coudac axao(Atelier du peintre ) ol
ghacemd] 10 jd 5| (Alfred vidal-Madjar) kxo cuwde & Ly .l
90,5 g yuSle joluy axmbio nl (3950 30 PSE WLh > ()l S8 S
olw (ul (plg (plgs wibl pud JSld Jb 0 b og end fSS (JThkew
Lo 03 3 0yl 2l 0 45T b Al 1) g Comd (o Aogliko aslio (gldoslito
ol o] g i 3598 0 ybiw Ldgualen 50 &l 50 oy L coolidl FLaST (aud yg5)

JWo (P95 e 50 (oo doglisn @y i Sl o 50 (gl 0 liw e lS

oo (Modl (o (3] Kidg3y 09,5 alowg & aids YF 9 17 ol jo Yoof

Jean-) (o) o9l (l2) (owjle (ol yis ollalejl 51 (Gouaild ,Singly

oy dogliin LSl el colul jo JLLs ed, sw (Claude Bouret

e gl axiio j0 G55 Cllo () 5l (oeulie polio dg2g.0le (o, SKlagh 4

AR



BLLSST (3] g w90 ,5 susline (Beta-Pictoris ) g,g:585u Ly o buw Bl ybl 45 541
MBS oo (sl |y iy Tyglo sy a5 (Fuse ) jgud 9Lad o lgalo Aoy &
2O L g bo adygs 51 58,55 4 po VA el o)liw (559350 La 08,5 plsil
310 4158 Lo 5l 598 Jlw Fe alold

Sledpgs o (5 05l 30 3 092 00k 03 1AAF Jlw yo (655 ambo (0l 5b ol
Ao oyl Ceawl ool Cowd a1yl sld 6018 Loy oy 31 g 399 48,5 olxil o9l
o s s JoST 245 4l 50 (55935 g 2319y JLw ygalan To B A o
o0 00w] Cawd 4 SleMbl oS dsg B o Hiwled 1y Suzie Oyl 31 JSiio (!
S Ul |y (oo doghise JuSlid (SS95 (2295 (]9

(Hubble) Jile orgSuli g (Kech )gs ogfuds Ko 45 41 )5 alovil olosline
FBe b dlge 43,5 Jdo @ (sl oyl Blybl Oyl JoSid a5 WS (o0 (psieo
1 0 ybw dxiio o3 30wy ob P A sl bl 0 lias B bI j3 glitie gl
& (o) & amcds (Tellurique ) (SB ojbow S g9 0,5 (Jy (5o 4 ads
Ao (p] 58 6l JuSiid. bl oSS o )0 (5,08 90,5 axdo ()0 gy
W Sl (Koo (gl 0y buw Sl bl doglise S0 JSld a5 WS (o0 (aie HgiSy L
JUd Ly 090 (pl ;0 oud wdgi Ohlew g Wiy Job Jlo (gubeo wo
Jle 0Ll F/0 3l o (10)gs] (g pidio 0)ladlo cumouds doghiicn ;0 Hlo.oiiiws
bl (oo JbS jgin

Lo leipofy (Lo 35 0 9 (NASA ) Ll (5, L (Fuse ) j9u8 o lgale
G ygolo.ads b p Lad 41898 Jlo 40 106l sLad uilsT 9 (CNES ) awdl s
39 9 Yo jlowms (rasid wyad b (Spectroscopy) owbs cub o o,lgalo
a0 ;0 Ar A el JgSho (950 b 0319 4 9 i Tyglo b (g akold
g a4 (s gl (Y= B) IS0 j0.a80 (o0 JSid 1) e (sleos]
o b S Jbo 50 6)15 aman op] Oladuivoiaw! 0ol puuw 5 (L0l dio o

el 03591 40 i lod &



2 Lo (ol jed i i (gl 0 b e SO Sl 1 (S (g 9ea (V= ) S
Beta-Pictoris gygse by o luw Sl,bl

YA Bruce Campbell pba olobl ghxo SO« 1008 o0 a8ls! Jloug ylxo
o lew YA 3l o liew A gl s 4 .l 0010 1,8 Gudind g axlllao 090 1) Lo 4 SO 0 Liw
3Sli ool 515 Paiblign pmosd dnglite il (slojlom it Jold 55dho
o liw ygi 53 ouls 1F Ohilw (nf (Gomw 4 1) 995 JKxS ol o Hubbel olad
Wludl OLS 1 il Juad 10,055 g Ll (950 40 1y SWi) wuw 9 aislwl jolo
) s 95 i pulii (s sl (b s (Ggaminms agpsu ,G( VY — B () (S
Y oo)g.i
S s g ool aB bl bo 4y S0 3 b g 590 5 )lew Slybl oylew YV oSG
J>5 9 Griine 4 dmd Wil adiond oo LA 1y o) oyl et (Jlasie Ll
o) il Olhlaw a5 w5 yls JolS” (lasabl o Kl g3y .ol (5515 Slgo 31 JSicio
(103l o 99279 i 1y il ilasiusilais jou S5 (i i)l D925 olgs U olgs
$93 32 SN) Gl 133 (B b & el Sy el 3929 4 Gl p3Y by
ST (Fais asl sy ol 0uiisls 5 Gy, sl (S5) 095 9 lgub0 Hloms (sloslow
a5 5 1S yt0 52 O paw Hloams b 9 0,5 Hloamns Jaurmo el 03Y (ool)T 5 Do Ly it 00 )5
Joww (Francolis Raulin )edgy jeud pm Coamad Sui) ol gl p cawln suiss

)



SN (HBly wge€ g8 o0 )l oA Comn ) busme S 5ud g (oo oulej]
o 4o Sl a5l T 40 suisS Lol 692 9 8410 3929 O ol 4o a5 el loylew
a2 50 (2l 9 ol O1,500Le a2 )0 wo U yhuo (o (Fylp2 420 (S 90 sl le,leS
Wil 395 dudygd 3l st Hhaws Alold 58 oylw 45 39l oo ol Il 40 W)yl
S0 gl 31 )0 (S5 g1 s y95 4y JiS90 3 (F9S S 11D ludie 4y (G cymo ST
095 (S9PS Joro 5l 55590 Hlado (rmed 4 Ko g ST 3 g W00 4dS 05 Lo S yo g 09
(S yine & )l Alino (G2 D3is0 T O] )0 uz oD g Abgo (0w sl 05k Oy
w03 b loen a5 0385 9 fu o (5 0l (lad wliniizg 35 50) Lol Juo 43 Ly 09300
3929 4 Ll )0 (Sij Wb g wilaid 5 418 giloel Hlgi b abols o ol 3929
SUSE Sl 51 o G o el (0,5 sl 095 0585 9 00 G F po aSST Jlo kel o0
(S 025 4SSl Jl> g 00,5 (655 92 (g lod i Acgazme 4y Jioud g oo O s
Fyoio ol g2 30 a5 oud Sy)S B (canlis Hlwy 009 I ouldS ks (592 (gl
Joo 1y 05l g ol 03,5 sl o1 50 1) (G sl Sl b g ol 0wy )5
Sl ol (Fai ouddd puds Ly 99 92 9 W)l 4z 0 Cowl 63903 (gl (sleysS &
(Exobilologistes) biwsjdeng sl s widS o adllo s joly Suijas
Sl sdgo 3929 (Ol (6976 g Mol Gldsidgo ued (KigSa b g o oS 512
390 cddimd (i Jlw 25Lo ¥) 59120 (o bl o o s jlos a5 1) (JF1)Lemw cond
(o oyleplo)Titan obui b g g p oylow Lo :ailosls 41,8 Sl ige g axfllao

ol ol 33 9 el 0393 ST 51 ghow (s Jlw 3 5ldao ¥/B 3 Fy po 4T Hbls 4y
w2 0 Jloso |l ouds oo 00y Sledobw 4y Jroud 0ady SldsSd g0 (dsl (im0 59
ol Al 399 (Sij HBT gl Juwmd il yo a8

$9> ls bl wdg (uleeS) Jo) sl SHi slews oylgale a5 lod
SIS ol (Koo g 039 o iy Jilgl 5o ) ailive Yool (plie 5 1 shew
bl (Fai oudjlw ledgSdgo

wly 2lad b ashw JLo)l (VF U Ve p) Suij ailudl olS 51 iy Jad o

Sl Yook (395 YV & bgspo a5 55 oy 31 Sl ol 00lo 1,8 asfllan 5550 F po (s
J giano. sl 03 55 0 ko (ymo ) 41 2 30 0 )l S e 3 0 50 IS0 pol (LS Wiguw 45

Yy



WS oo (Samauel Kounaves)glys Fgolw( Tega) wgbmw o oliiv o)l
o3k (pl gl I (PhOENIxX) wSuigh digw 45 fu o ojbew WS ulojl amuss
dgo o I dlgo opl g Cawl Suij anlsl gl e (2l dao (ggixocan] ailils
P Tl Gyld (Sl (oo o) (539 Slrwo) GRS 59 S92 g0 (Fure
Sl o) 3l 4y Sy 50 a5 310 job JSidg sy cnl. ol a9 IS hund oty Jod
958 Ty o) Blosl 41 joud (uSaigd ()l Azl Cowl ABlS 0929 T po o)l 5O 3
S ol |y o 0929 U cawl aid i

Lad oolod o a5 Glowl oK g jloallis ol buw b 9 Ol cpf LT
3906 325 1y 500 0 b 15 LT Suiloandily o (595 5 1y (FN) p cdiciamsd 0035 5y
s Olsi aslien (gl 19 sl 00,55 3 (39S oS 4T Connl (glamd b Suilon god
olwlb ol (Mollip adlal B (yguuaneS glacl ol Sidgh a5 ;500 glaans 3
Sezg & Jua 9 cex lglyd ldlw 3l ax NAAY JLu 53 (ygumneS’ (2] oo lod o0 anlla
OBod Jgu8 350 Louwy 1y ok 51 aidy (o1l 9 3 pod o y5mo [y (ogig piwl gt (1S g o
il (o0 e ()l LS o gy 4 St (i B o o 31 9 il

pole @ pamio (LS ;0 (SN Gemiwe &5 Wyl Joud gl plelis xsl

rle 50 (SW) 0gzg A oz jeb @ Wb A oogn i Gleold 9 L
Bales 09 001 ol (il &1 plassl pale 31 gl y 9 3905 allao Iy (ileaS (slodogliin
Wl Wl (oLl A Hghehn wlild Wiy (ed 4 pazin ;03 Glddwed o)l 0 Aagl
Alawoy wbis ! Emmanuel Davoust.sugs o8 b b ol jo oKed asly
oy g b A ()50 QLS cdlun gl &5 Al S g SreS 1o (e
b ejgph e o wewwl Tekned ;b Silence au point d’eaudasy
9059 Curdy el o0 (P38 Lo 35 p0 Sy I J &5 (oo aiBly Jooxi b o8 SIS
) )3 095 dgh 4 j s ye g Cowl 001 Cewd I undyes A Cad 1) 995
0 b LASQS g 48,5 18 (5wl of) (P o LASYS 50 (Jgere g S5 1 L
€318 )18 gy Coltd 2 (e 50 S50 HLASES 9 Lo Lidwo (o )0 cuieS

Wl 095 4T L 1S oo ABLO! o 10K b i (oS gl y3 i
Cplaislds Lo joud a5 ol 6,590 (ke Wigele 51 (S

Y



Lo 350 oS o0 oS w8 wiz j0 &5 L » :weS o E.Davoust
03925 ot (5285 b 03 (BLLY (S (pl Jilio )0 wlouds dxgio (95T cpuimd
Sl Sl S o8 (0 595 (SW) (F g w0 B (poga (Sl Candy g
€ cy0 ) 0,5 LS L jlaxil jo L STyol g mppd bl 08 e 5o

s ) pole st ey p LSl (L g Lyl oINS Sl (G 50 STy
Sldd G sasky Hlollioy 3l 30 1 o (Lub) 15 gl (olad sledwgly 35 50
9 B 45 W98 (o0 i wlbli oo (o) Sliglo 50 Herd Semiwea (Sm) Setl 2L ol
395 45 (soplyes dogliio 4 Blaie Tpazin wlgioei (BLY plaS ol 53 ST
Al el GUIL cwolae blio jo K595 gloyd

9 S AT g oo il yd )0 wgigpimlgw AL « Jean Heidman
L 4z .all LS 50 ol osl! STHol g pbd a5 y0 Lot Wilgh oo Lslud! STy0!
p3Y Loy g ol Lo s 51 54 ity 51y LT @ s 45 bl (3l 50 (2 lierad
oS LT g a3l 1 LT a5 coul

69y Jord 3l wolise (Jeoui wlls &5 (e ;500 (Sl b g o0 digRs Jsg
£3g05 Jrolo b )l kilanils cpo 055 31 wglio SalS w5 Laalpb g (30

51 a8 G (59w o b g 39300 Camd ATl I wglio [ paiin (yaoj ST
3130 e et Ll 5oms a1 Lodlog 5 31 &S (gl 4 Joous il 393 00 Conds asil
3 Pt (B G958 b Ko pr b g C8)00 ey 500 (Fllgr> b g 43155 L g 956K
st S9z0l oS 9 Jis Gaw a4 QBN (S g1 Kew w0 (59 5 4z
Jlwg 9 ;50 (£9 4 (o) 595 (B Oldgge wlual g S1Hol g pid 9 ey o0
Slded a5 Wl oo (B3 & 45 cunl g 095 (nl 9 Sp00 63590 sz LT (S
Sl ool dnd sl 8 )5 olod' (ylgi o0 4R Ll b g ol g8y ;500 Ol jlouw b iy
] o] gy suss] 4 Cowl

as 0,1 o0 ylebl (gSumo Shternberg oolT gac . Felix Tsitsia
195 bl alls 0929 o) 59y ;i i 9 ;500 Sldned (S e azg Wil
Gleloial g onij Wlogage Jooi (uilgd (-l ailio (ler plod 50 U3 (ilgd
Bl b 1) Syl azrg opl g Al (S Wb 35 il 4 bgs pe

Ye



Glp Plad i Cipo Wl LT Sogei g9y il xS 5l g digfx 5 xS g
LT 0)00 350 Hloms ai 30 g Cowl SV ob Hlums aishw cpl yhuw Toliwyd Ll b olod
& om0 glhobe wlelosal g Lvod (pl 51 (S (559 Wl aSST vl &1 292l 2ol
flawloro (p| LSl casps Ol OT

Vo yipl olad ot abuwy 4 o) 3 (e Oyl NAVY ke poww yo
Lyo a2 g 0ol sk (5950 O Sl p ;0 (S plakipw a5 (ooly wiilen)
Dot 98 Iy Jlw Wiy ol ooliw 8 ks ALY g jolug (weildl gl (9531l o0
3l 30 g Las & oy 3l (omxe Luil 995 ol pod 90 9 SO (VOVager) yxgg (o las
2 &5 Moo oguodl Glaxmino b (138l )5 S g o) 69y 3 2Bl 9 (2PN
g1 yiug 38 g (s 0,5 liadiino (1)1 9 091 ol Land o3y sllo LT (53

K FHE | PlANET IM.‘!H
‘H'EEET lﬁ& LIPQIR THE T
¥k AL D
""!EW IH FEACE FOR AL mmcum
Re s has :..s:.. r.m..p

ooliw 8 o0 (glyolo Wlog> g0 (g1 Ve Jigl @WWMQMASGALH (F-0) S
3 @aloges JS& YL g e algS o . il yad 31 (JICLI L of oo Hlao ,ow5.‘| 3 Glazans o
VP 4 o ommod dogliie Coridg (3] 525 solo HLASYS )3 292 g0 pais ¢ ylalyd ()59 hud o
b 50 .00,18 a2 j0  casico g durino Gl o 38 Hlaws el wiibo a5 S Lw (jLd gy
Sl &5 550 9 o) el GiulyT 31 (LS 0,3V g (amosd dogliin Ol jlew (p 50 (o9 bdd i yuanno
www.astrosurf.com 3l J5% .09 adles ply (ol o jlows i (y0) 159l Slde g0



oo dogliie 3l 2lad dudw 90 (pl 45 wiS o0 Job Jlw ,le P JSlus

(5 395 s dgliten (slngliin Yloinl s g oyluw o SIS G 41 g o0d g5
oo o Lo

50,99 y91 y0 Arecibo (Lis oeudigoly (w8, p JAVFE wle V8 )l
Slp loly slaido Wz Goe 4y g 00gei MIY (S jg0 axgio [y 995 (sl
a5 codle 1PV 1 JSicw ol sleolsy 8,5 0 plbio oo 5l Lad asluil wlelois!
9 Ol oidd JuSid (ol lendl 51 (B 0 (o051 (139 00 B Sy due sudisS asien
9 (03 05 (P Carox gDNA (S (10 (59 05) Ll go ouids JSid Jgo 18
&5 (ol 09 dlyet U (pwod dngliin Oljlow ouidS’ asie Jolgd g Ll olul
wdl a5 wlod yaw pLY Lad 50 Hgi yow Sy b plp (e b dlicon wilgi 0
(RSO3 55 Olgar aiio (6393 ol 4 WS g ol o 0018 T & gz (9SG
63 Jlo Fe 3 i Lo 31 el 3Tylaw 61515 ooy dwglien aslive Yloiio! a5 glo yliw
DS wplgs Job (6598 Jlw A Jolas ol (pl ClS 52 g 28, g 9yls alold

o) (S Sl g0l Ol pbo 4 a5 (Jlo Ve (b 5 (im0 &5 S Wil (g
893 O 0,5 i bl 3 Lo a5 101y g 2929 Zlgol .ol 059w S Lus o od sl
3 e a5 (SUS )0 59 g b dad oS g0 Bl 50 995 Sleig 3ol b g g0 (sleasi]
Fladins jlews) (leS (ALY Glad gaw 4 g 009 LS > 50 0,18 518 (o) 9
& 593 155 ply o) 00l sl sl (b 5l 539 Sl 8 Aol 4 ale 5
L jarl (Shea pgs SSz 5o lind 5,8l ) Jilie 50 Cawglio sl brgauil
Jlo #F a1y e 3l ooy ply Olgar Lol U o p sl 4 oussT sledl b g 10,9
B 50 Gl clelanl Wl iy b 4 U asledy Wb Giyb (b glsel ;0
i Lo 4y plyy (0l 8 Jlo 50 g odmy 508 (ol 4 bo 5l 5o

a gb e ool a5 1) olad sbaidw g Lowi polily gadge Wb lxisl jo
Joize yd 9 bl oyl i jo5 oo wand LT (s 4 131 LI § wiaTico (e som
Wil g (o g 1y 095 Wil aidlgs’ (319158 Canm 5 b (lo b Sl 51155 il

) 890 12 (oo b Blos bl allils o) (595 (s I Sledbl (58,5 wuad g

A



o U 1y ol 81 S sloygus a2l pliy S eSS 1 395 ledlbl b aiilos
Sg0i balio ole

42099 (Lub)Sy pol (3 Lad lidizni 3 0 |25 0 (P98 Cumidg ouis] yo Wyl
ol by sl jo Megasetl pb a o990ly Zlgol (598 oo S aps (sl o AU
Lo oy ducls a5 09 gloylw oyl (3280 duo i cdolip ol 51 Lol jelaio 010 51,8
Elsol b 3 Lol «segimn glaal Sy sl Ui Glost 55 o 3 0 (S5km 3 0391
ol 3yl ol 45 @laie Olylow (LSle 4 piog Ylois! Olelois! g pali 9201,
o(Kiasd aolS s 55 Lansgy (55 pol 0,5 S Jluw cymochaaily iz 134T Jlos puiSTIY
Arecibo guw ] Cokudigdly 9y » 1y 995 Sy xSl Jluw Megaseti owims
atal Catandd ‘sl“"-é el Q&Yw 0010 (095 42 E95% 9 Og0d Jaie

ol wl @ Jlo £ 40 )‘zla u,..J...o Voo U Jél.u ,_5|4.~>.>9; B ol (2l ils]

ol plo & g o walgs asle oL ‘5'.0439.03 30 o&iws gl ol plasl
Ll ol 50 1,05 g dmilyd 5o omil SgSmdi 9201y S (Lo 9 G yol glog gSmds
Tlaol ;4010 J0e5 Jlo 30 G po (o) 055 sl Jlw O (b jo a5 cidF wlb adl

ouisS werlo Wosw (| (B Glp 9 Cawl 0g CSlw S eSU (Jg ccanlasd
» :gS o0 Megasetl glad albp Jeww J111 Tarter g,0 b3 .obb oo
o 9 oboy el o5l (oouie (g0 )5 50 (Figw Geimer alio b )5 09 uaalo Wl
azl 51 698 5b 5132 00 (WAL Sy tuwl p3Y Hemo Sy 3l Gl SWawd g
Sly G RSleasy g o an e o e ol (Sow Megasetl Jg «pylo 4950

v



& g ad, S I8 adllao o590 B L I g paito Slaxs oS L Lol alblo pyo b
Sy 6099 WLl jui g Cawl ouls 08l (095 29901y Zlgol 31 (g09uxo gla pils 43
Bl i) Olidod (pl Sboj (o g wlowds a8 5,10 (2Lad Guiod glaaoli
Pbais! 5l & gk Jluws Ay ST Ho .CildS w culy B ol o 1y
Sl il pis Jl g Gaixd £g ol 1WA Gldle o s> g o aidl
Rl 90 g a8 cllo HLbl gl .aus S oMel JelBpe William Proxmire
Sy gy azog pp )L Sy Setl adliy Jlw onl 5o g cowl smsld o 550
Lol jgheinn (bl 5 g (31080 38 i1 (Bl J,515 00 0w Cuwlow g (AuligS 9 (0OU
)Pl (joges BB 4 ymie COSMOSHlaS alex(w gouxie Slls codummg 9
W u..wb o)bgo Setl asog gwo,§ Proxmire

Slaaxd o1 40wl o Megasetl amus gl phite o ylwbsl w3 39wl
oAl jastiv &5 >lgel b g ceodle (plgl S p b g 09 vl Lad lho wgSw oS
‘S.Jl’ O g Las )SL;-QJ.,. dl.o.c‘ oA.L‘J.mJ.é ,__gLe‘»Li;’.wo 31 9wl Lad o Qs Og>9
Sl b iledyS 58 T ay o RKdegly b 5l 45 slowyay o9 wales o piy (sl
cxgo b g Loy g (i o2 ge S AT CUIAS g eogr LSl Wil Las 1 ol
D9l (ol S (Soko (ot Wb juS drwg g (g3lwan Ll

5 Sosd iyl Mallom oo 550 b Jpol slanedlel oline cpay
Sldued gamiws o a5 Slus plod g Cawl ool puliss LA Gods  Modl o gicins!
S Lol 1y T s el oo Lad po 4540

] i duodel ggimo doMS job 4

D I 3T 3 (o 3 play oS (> 9 039w (oS &y Blacio LS 3l oiasy plyy
oo g ol Tome 9 ploy (SigSz o5 Gloj U g ol (g il galsr plod @ (o asly
wBlgss 1y o] g0 SIKET 3o owS cawl oo (o 9 sl ol £95 9 ol @l
B a0 a5 1) 095 500 o502 alolB Wb ply owi S Wl w51 Lcbils
Sglazo ply Towo G 41 1) 995 0 15 GLedliwd 5T 5 LT b wyled o WS o
olosbe JS sy wal bt o 51 an aigles b 5 Wil 1) ply o 3 o G wiis
o plojlw g asas 1,8 Gl 5o 1) (Ml ML plo (dgiome 9 (Mollim

YA



30,5 el ooy (595 PO y0 Sl Pl 0 pS (pdgl Al

ALl &8yl anodlel (! i yo a5 LIS jud i 51 (SO pleSials (ol >
Fluo o)l ;0 090l 0gh o 2Blg e 6 s 1 HI00 Wlo b 1S o0
45 Cd,S pumonad Wil 9 puS o0 H5 (e Jloiis| LS Lw b T 8595 11 g (ym0) Wowjlyo
Slem dntd 9590 j0 Wb (S dx g 310 Wb ply @ slg> a4z g 0,5 wales 4 o)
(Sl Pluo .09 28lg (w3590 dlwo ilga dod Wb Ojgo 1o 4.0 1S ouad
ol Jbo 50 ol @ barpe (Mallips (milgd 9 (wliliylgy 9 (S g paded (i
301y @9 Pluwo &5 puiwnd (TS (i lil ol y 4 gl (Jlo ag 38 (10,5 2oz Jgiuiinn
g lody aalllao (el pudlgs 8L 4o a5 oly JLSE

a2lgs Job L )8 Ll 4 b Olea ool anles Lad 590 Hluw bl 31 olby Lok
shl as wl bl Kooyl T b byl 3 andlSo Yauol bl 5 oy LT 4 b oS
bl was 6.;]31» OL.'.-"S-? L sg,u 3 CWE] K u»l.:.,:bpo).o Ben Finney a5 cubls
9 (ydod g Olg)’ SO p AS LQJT Oolae Wleladal b o)95 o 50 gsJlgl,é Mo b celslo
LA §499 y cdsr|d ‘53’3&10 Cddo g Can y

P8l Glosl 31 coly i <l y0 oy 1y ply (Ggime Wilgl pln ST o>
ol HkeS 4 W g by wales oy 1) e (69 (Sl sosld plod Lad
azgio yige ol jo bo 3l wolaso MolS (55555 slgnd 9929 & Obaebl b g 0,5 walgs
ol 3 9929 9 00l (o) 035 59y y JoUS 9 Joxi 9 995 Egaxo yo pin Slolais
g 0 T S0 slanshin a4 #haio slojlw g (ymo) Jooi (w5 Jloso ! pulic
b 9 (0 b g (015 BT ol jl Cawd 9 05 STy b @ iy |y Lo il

.w.g.)b).g

Y4






(Joel de Rosnay) digyed Jgj L ‘S:L.wi

SOl Gl ol 8 i U ooadigm 9 (JoSho STglom 5o rmasin 439590 Jgj
g jo o g ple dmwgl S0 )y Pl Jl 50 g 09 sl gl gl o
30 el Aibigs (Sij oo 0yl 30 OUS als 00 I yidas digy .cewl syl (Villette)
ot 21050 P 1T 5 1,5 00liiasl 390 pdad 3 e Jguad 1,15 58 45 1 T Ly

Seuil j4b) (Originnes de la vie) Sujlaw pb @ gl jeaien jlows LS
(855 sl

¢(A¥8 b Oliver Orban yab) (La mal bouffe) g,sow oS

¢08AA b Seull ib) (L7 Aventure du vivant) gBasj gleb ols

owub Favard pob ) (L' Avenir en direct) syl Gow 4 puiime oS
«(19A8

Sub) (Rende-Vous du Futur)esss! b b ,l,8 obs
(43 oyl cFayard
(wyb(Olivier Orban),sb(le Cerveau Planétaire)glo,buw yro

ol 03,5 pliio (S35 9 (oo Bl SUS Jgl ol 5l am &5 1500 el 5

L'homme symbiotique
Seuil, Yd4do

La plus belle histoire du monde

Hubert Reeves, Joé&l de Rosnay, Yves Coppens, Dominique
Simonnet

Seuil, Y441

Une vie en plus: la longévité pourquoi faire?
Joél de Rosnay, Jean-Louis Serva-Schreiber, Francois de
Closets, Dominique Simonnet Seuil, Y:-o

La révolte du pronétariat

des mass média aux média de masses

Joél de Rosnay, avec la participation de Carlo RevelliFayard,
Yoo

1A



Jos 4 gl b digoaw Soiogs o5 ) Glaolao (o (il Jad £9,0 51 2
S absde ol OUS il ad jo Wilgh oo

Agy90 Fgj b o5usS

OFST LT 0,38 oo (S5 Tamo 0,b 30 Lol QS Ll 31 Jlw Yo 51 i 1m0
f sl oy Jo ol iy ol (lazo

a1y (oot 49,05 was GBLISST .ol ouls Jo o 31 homd caly 10lg>
WY g azal Ay ool 3929 4 Bolal w10} (59 ¢ (SN T (0
(oo gossay (plond sledobuw pdgl U ool sldgslo 31 tcawl oolo (Y ob
Hlepoy 395 J925 4 diamaly livas

JuSis ol Jolyo (seghuan job 4 olliulojl 0 puiudlyl 45 Coml (3 o
oS G5l 1y oy sledolu

A5 331l o0 (0248 A8 S 5,k ol w1y Lo g gl 0 ol oobo I (S
ol (Koo (Génération Spontanée)«dcludldls g » 100iaS o

£y



CuligS 3l o 3 Vg5 3 095 41055 0,5 4T o ,S ce S Ll (Jg bl iz
) oallygiows (o jgteiion Sy SO pdadd (4,8 50 . Aiglh oo Jol> ool wwld
D09 0315 LS (glaaz sl g puiS GLaails abowg 4 39, TF 10 hge wlg (s

o238 Saludl (ply My ol5 45 097 (oS gl Hgreben diailild gl

Ologrgo 4 barpe 395 @ 395 slaudsi (ul &5 0,5 ol ayi b g ads
Jol> oLl g atbld vg2g b Comj o (Jlgo jo & Conl (Swg S
dg>9 A S 1,4:::.,.0 RS U SR VUL PURPE U RN VR PN PRV 51 RS CEL g
Sl 90 93,5 anzgi g Sl 1) (S joed ol ol ee 4ieRy uy wlioe
w05 Sagle Tase 093 5 Sl Sl (F95ho Too Canmii 2ilo god (B s
(asil 05,91 85 b Lad 31 1) Suij dest a5 Cowl oy Slow] sleSow Mo
ilo oSy ld oo ple ool Jiip e 0,5 (05 Jo |y albown Jlo aon j0 a5 (65

i )18y (S5 g 00bo (r gladuly Condlei ple 0 2 Yb 2

ol ooy (b yo 1y Jooi (owll 4 )85 45 (129,10 GletosS Jol alag o .4k iz
il .09l o0 bgo po Liludl B adgl Ologago 3l oniy gdoli a4 ai ool .ol
99 <0958 cnl T 500,00 0 )Lil 35 addsl (sledgsho 4y (i 095 Wl L 4o (39,00
Olus 5 a5 woablo kbl (Haldane) oo g (Oparin)gw b gl ccommonigm
o2l JSeid 8890 50 (70 (5952 092 90 00l SldgSho 3l eui; Wldg2 g0 (2 Lo
sl 00 ool iy S el F/0 exs <0 yloas

! 00l8l BT (o) (59 oy ool 1y 1w

Wlgha wpd o el gl 4 a5 el (S oy S1y10 9 0329 slosbow (o) 125 i
o oy liw I (mwbio alold 0,10 a5 095 35 0 (WIS (g9 SwS W 1y b
plxil 4y Jol o Gidis lygle 9 308 (ygole il a5 oyl wulyos (S
o shgle g g pSl o .ol oolu SldgSlo (595 2 o2 leowds (SleeiSTs
WL 45) (o) 32 50 39290 Ayl ladgSlo wod slomy o390 5 9 idy95
A0S b ojlgd Ll (glial g anslls (Wog o 4l 9 Sligel 5 plie 5 5
W gS I 1y Wil a5 LdgSiho (gl ilasdbos (5 Fovazrny (SldoSilo g ouis S

OVFFFNOVY) S5k jseie S35 Jean-Baptis Van Helmot

¢y



297 9 olowl 51 Jlo Ligalan oo s (65,18 39279 003 o9 g0 S 5 43 13)
92 0 b pid )0 O Sl ledsShe (ylame 3 ol Sl b of o (a0 59,
aSST Jol adlesly Jslid 1y eudy slds 31 Lol aslh 90 cad yi (s g wilowy )b
9 099 Wil g HFmST (5gyuad (25 5l JSeido o Wldgzgo (o looads oS
el (G55 3] (55551 e 45! pg0

a3 5 S 1y Loy | digRa 1w

30 0 27 900 Lo o3l )0 cye) dulgl Curdg aline byl olnl b iz
Stanley ) Jo bl ol @ lgs Commond o bwg 120+ Jlo
ST b 9 03850 «Shigel (e K 51 bals ol .cd S plwil (Miller
S ol Hlews gbad o i (Jb o 1) (e 4yl g2 i (230)
s 3 9 018 51,8 00lidl co BT (o adgl 92 0 AT (2LA pgus; wline
adsl 090 Sk wbive le T @ T o 9 ©f Wyl Goged o515k sl
3391 Cawd a3 JU 3 41 bilo &m0 S5y 4y (rlo dthd S I dw 0,5 daxi (o
Jdo 0,5 law 1y ody Wlogzge ol GluS i S o] gldoswl QT 30 s
Cowd &1 925 ol 41 o JT ledgSho 4y o0lw g o SLIgSho by (S (2Bl
ol

Al oylglyd Condl sdiy Wlogge el 399 4 40 Hloy Jele S g 1w
|

o cJos o) 9 0,5 & olgion 1) LelidSTy olidulol yo Jg b iz
3% alde JT sledgSho (LIS jud i3l oSl lojl pogdhe .oguis o0 oligS o 5
ST Jg5do Vo 3 s Lad 0 Guixd g adlllae Jw 10 Job 4 .o ges luw Las
S Hloddlss oyliw (4950 o Giotto glad duaw VAAF Jlu o .uioges loy
1S puseiad 1y douel glasw! £lsil cuwl 00l Cawyd g 9 o @iyl 51 Mo o
9 Sl ol I GledsSho JSid (pler 0 a5 cunl ol 51 slailis sy
P9 o2 yloallins oyliw 5o suud aidly WluS )5 5l Aiged 95 o (ya0) 4 o
b o JgSlo g9 ol ilandls Jely G il deml 9 ol
M Jesdo 90 (F DNA slaaly Joslo ;Lo 51 Jo5cbo 99 i sly9lo slgi

123



A (e o) 095 g0 et oS i &S T.A.C.G &ilyg B9 ;>
oo goszme (ool sl 'slyed 5 ST 50 LdeShe cnl ploi .ijeT o0 3929
pasio wio S oo 556 5T 50 azml M p Llgsho w9 ol (gl
wid,S plowil i Laz by g Lalo o JS10 50 oSl coslian BT adgl sleawaildl 5o
Sl o 50 9 «ogbyo g )5 Hlaws j9) 50 &5 (2le Ho LedlSTy (pf Ll
29766 b Jos (rmo (lghe 0 a5 (owy LSS b (GAbLo jo pgam g w30 pw
ol dwgn 989 A1 (WIALDIS oo (gl

L Lol aas beol jo leawl ool palb wy S 50 Swij bd i @ g 1w
Syl Salod cils o)glanl

9 cennllo sl | Aliuns 0id 63531 wokiie SLaliS o 45 cuils o bl iz
o3l 30 &5 IS0yl g il sl oyl Slpgfy ol Gili> ol JLis a4 ple
3ledyS i 1) g0 (3] i )5 oo Gudiznd g anlllan MWL JLuSis gloo 90
RNA (pgasy g DNA Sw) (Suj adsl sldesdo slrasly () S5 598> )0
i wlogi LS Ly g 00903 (gilwaslien (Wil (St i)y leMbl Jols> oS
slooldl g, & 08 RNA sldoslo 31 & JAAF Jls ;0 (Thomas Cech)
LT 51 ond; ldaslo digas (pdsl Yol g wilosgs gjlwaslive 4y H0l8 ¢ anisls
g1 CleMbl (l 00l JuoST w98 (Fibw Commppuiion S . Cawl odly £9 i
Sl adgl bygh 0 9 a8y pa yo Lol I (S gl Wlidxd ply g
0975 35 &5 wilesls JuSis O U515 55 (b g) iy ands Ly i (9% o
31 (B 3 ol ool (0,5 RNA adgl slaasly oo o calizio (o9 Lot Slgo Ll
4 ymio g 0091 o] ST ey uKey K (B g wle ke Slge
it (338 33 ol 5uSI pu g 00,1 s LS ] o o b (6lylasly
g ailu ySow |y RNA o o) JuSoid coles 5008 il g cawbin Slgo .ol
stload 3 (ot SolS’ Joe (! o o0 (0395 4355 9 (5 lwailie cams
A gy Sl 0uiS Job Jle o)lde SOl e Wl Lales S 50

Lol opl o cilonds pllon gyl Hlool slepls iy o 51 5l lels

Sloas bglsee oo b 0956 g (wae 5 Loy das calisee slaasls o] jo a8 ol 4 alas jglace’

¢o



39 4y Jlo 05l S 3l am a5 dg ok ST (Swij sl lejrle
Sl 0asd 5 0 50 legle Jol5 (599U g 00y Ll

o LT Sus; badly Sloj az 31w

003) D92 go 0 45 0,5 by b g JouB (e g0 Ml g0 ey ogi Alluse g
dw (s ol gilwatlice g S laS0g5 9 g0 @ Hol A ol codwow jl Oyle
Bl I wboniy Jokw SO a5 Lol (Siig

ST 2929 b 1) ccamdls (glowi) og2ge Glgige 1) Sl S Sy Sy
ELS 4 ;00 e (gilwasline (S il oy dad duw )0 g OiS Wy Wilgd o0
a1y plab i Jlw 55 5 Szs8 AT Sy Cuunnd 00lo @1 (5551 Jad 9 995
oo 3l Az o 18 Al plab Sad 5l glouds gl Jolme y0 g aisk gl (B
Sdgi B coml by 0iaS (oo wd ) adgl Jliwy 5 Slibl (6,50 suie gldbws 5
Pyl Peo 5)08 Candy Lewgpg 3l (B g0 50 bl S
OIF 0 1y 5L 55low o929 Mo w090 Jlnms )5 & Jouws olgion 15 Lews 2
6oL ldlw slaiun ;o gladad B B ;0 9 00,5 Heluo Si b g 5o wiibo
aols’ Cdl> ol 0 apd Ll i b g oS o adgi aSTol (g 05 (5l
g Ay Al 50 ST (5)lade (5395 ST (g 05l segede Wil 390 50 (S
9 Golow e ALl s 18 oL S 59y p 1) Jolo Jokono I (5,08
Aol by jslodiog (cis b oy (S Dadioo B Sy g3y Sl
370 30 45 o 959 aild o0 Lewig 19 4395 (il 0590 10 19 )50 g0 Cawd & 1) 095 Jio
Dilais S 51,8 olozr 9 (ylgn>

3 Jol (ST 51 il sles Lwg g <l ()l g0 (6510 415k S5 o 9
9 0310 Cewsd 3115 095 Jho adgi sl olge aF 00,5 loy Jooi' SledgSibo (5w S
W, o 5 60l ) o Azl UM WS 0 095 A |y Sl o eslw
Sl 65520 0 Sheolwil 4 Flizmo 4y 08¢ 003 ) Wldggo dudgl JSub Lewg 129
isgs Jia aely

45 Cawl RAN (slpla plod ouij Wlogarge JSb (rdgl 45 S (o0 )8 (g 1
Caslosls Juslis 1y Sudj

1



23013 o3 055 ool s @3y B (SN £ 98 ol ol y5b ot Yool iz
ol s b g Jloo S5 50wl w0 g0d asiue o (613 (Sloj OlgF (o0 sl 4xd S
Led ailasd )57 5250 Lewgpg 0L3j) Gy diliio (e b 1)y (o) pol jow Lipl>
ool 2929 4 51 yims par Colid g ST Jami &5 ol ol €S olgi o0 &5 S
potcie Jlw S aolS 35,15 .l 009y S Job Jlw oyl S a5 Ll
el i 90 4 (Ple o bl o) Jobw SO a5 (2890 125 0)lo (S0 Tl g
9 A @,k Hebmod 9 dgb o0 i i )l A S 90 (] w9 00
rolio 4 2UgS Gloj jlam 9. g WA 4 PP Cud i (o 4 9 YT @17 917 4 A
55 Sl Sz b 609290 plo) oo 30 B9z ey peoleS Ll Sl I sogzns
Olo) 30 . 5led 35 S |y (yo) 6,5 9 60Ul JudST Cae gyt | ALDINS D929 ]
o 3 Lilwil bwgi Aloldl ((Fu5j 1 ;590 (e9 Slml gl (AW AigS 2 Lo
o 9 092 &y sl ALDAS (49,8 50 Lzg S L Lo g Sk glgil £ g 09,00
31 &lo g maylo 1y Ll oy g bo 95T (Jg caid ooyt 51 Lgubeo S yo
3¢5y oy 1) Ly oSl 5l (S g o0 g lowr 4365 (0] &8y
Ll 00,5 Ol 5

¢l oolisl ‘3'.9.:‘ ‘saLo) a> adgl ‘_gLe‘;La.a usw 9 Axwgd I W

2008 2l S0 Jd o o081y i Je 0Ll YO Blos iz
Cilyg oS oo Sl 4y WlgSho ialyl g (ol (leiiSTy (o 9w Yo
el 60 DNA gy 5lo 35 55 &1 Jowo Lyl 9 RNA o5l s

Solasly o329 42 iyl b RNA adgl sldesdo » olglyd (o850 2! sldesdo
G2l ol (KisSa (Jg wiload b RNA (3%l Jols job 4y bins a5 T
B o0 ST |y o0gian aldls 28lg 40 AF (6 puilo o8 jep |y

1Y



Adenine

Base: A-T
Qair T-A
Cytosine : -G
Mitrogeous o
Base
Thymine E .-‘1‘
Guanine
Fhosphale
Backbone

5 JSiie 5 sduz ooy 4ilie 4 295 g5y 45 DNAJisb sl JoSho (1-5) JS
iy g ol 53 Bl ol 5 el T.A.C.G iy 0 sloaly 3 bsler @wallos

i Josbe Sz crlaiyslioe D929 @ 1) Lyl 9 ad,S I8 Loy 59y et
(Guanine)yilgS ¢ (Cytosine) ¢y jguumw « (Adenine)eyis! (Thymine) cyows 31 wid jles

S5 DNA cdlso 4y jguzxn |y Caxubs 45 0599 o5l laio LT 1

Cd 30 0 (00 Joo (Puniiler alpwg 4 a8y 08 S5 glul (s 995 5l Camds i
JEG! 51 slaasde b glgil ((Fgy0 Joox g juudd S5 4 &5 Cowl 9] DNA
9 LAl g W lulpd o g glo) upw g 5 Ayl Wilgi o 1) (S
b 395 ek g Cangliio @08 45 3 Leolail 0357 0 3929 41 Gz Lol
! ol ¢yt g S (g0 (5 s sy Lol K33 9 43y (s 31 kit 1 ngoro

B,la8 0959 Bolai (gl S g Sl HI5 48 s b el ST

DU 5o abewg 4 g cuwl Dolal cuwly (Suij &5 widS o0 SO boav iz
g 35 (1l s ol ool D925 a1 Lewgilidl 55 LodgSo UST (533,58 ,Syusy

EA



9 Lkl &5 Wadiae (ylubeldls Gl (Jg bl (o) oS 4 pazie Wb (SW)
30 9 Wyl O oy wiile a5 Slilew plod &yguo oyl 30 g Cowl 0399 pudio pl 3l
LdlogS g e o )0 LdgSdlo goaxd 35 5o cilouds &3lg (o055 05 biw 31 (ol alold
OF 3 £ 3 ooz llsle udgi bl 5 bume (b Slge arg% g
a3 (i 9 00,5 59Tl 1) (oleowd Jo25 izl yo sl e s g Wigu o0
Do sn (Il 0udy logarge el gy

oud 03,45 by DNA (sledgsho (bl 38 y500 Olilew (59) 32 (S5 i
feaw!

el ool Ay S Sl jexwd jo0 DNA Yoo 'z

JoSS 1y 095 pudailio Jos g oud oS gy Sy S sl
Lt 0 g ol G551 adgi Gl J5% (p p 2lail &5 e o 1o 0SS (0
SoS a4 (Jgl ogh o0 BB bl (w9 FwgiS Jos 00 S (o0 plamil G FuST
ol E o (55590 SIS g e (Ko LS malS g g (S (090 9 Judg S
addsl sledgsho 31 Yloinl g 039y 15508y arlieo Sls' JoSho 55 (] 45 i Wl s
00,5 131 92 30 3mST (G0b 5 sloumns sloie jiwwgid Jos ilouds e luSy
039381 92 35 &y 5umST jladio y1 45 g juiy el oo Juols (T 3 Bdloo 31 p3 g
GBS Gl bzmo U 1) 995 (59705 1 LedgSilo 1 (B 32 U 0SS (o0 o8> pl Il 39 00
0SB pan (rughSgan I JSiiio sldgSbe LT 51 5 09l b puao ¢y ST 3o G
ol 319 90 Juolo (35Sl B puao 9 9yl sy (JOL g ockel 3929 4y (ST
Slad ol 03,5 1ol (S 5 Slga> SLid omt pasine SolS (IS am &y
&3 395 3l (iaST g 00,5 Glopmsd 5Pl 4 o g a5 1) walyes 9
05 (£950 &3P 4 Juwo g 4B 1) hS] K00 Awd Ko p g aldS (0
s Lod o0

Sl 0091 (iy @by (210l Ao po )0 WSS 0 S :

1912 LSy 9 T 995 Hlowe (Swij €S0 WS (0 SO o )l i
S 45 £giio Sl sledglw «pSmg Ko Soo35 5 s ST 51 am 0,5 I
g NolS glag a5 b ivel 3929 a4y widgr Gty Culedist bl 5 dsuns

€9



aolol 1) (Fuij ol 50 9 0,5 Seh (pSuwg jSomo 035 £95 Sy (L Jobo (9350 3o
o) Amd (3950 9 Slgw sldobw Ho Ll Al 1) Cawdlyg WS LT 4o g ools
SF 0 ol 50 5 oo CoyaigTaim 4 Jume Lxil 4o 45 039ei 9k (655 (£ 95
el 00 )91 0923 41 (5551 Sl i (512 (st 95wy YKo

flwl oS> Lo ol 3lato b cwoSs (95 (2] 2o i

Joxio 2l @ wlauily oo5 dghw (ol a5 oo 18 (Sloj 15 tals i
oIyl g 009 puw (£95 995 Wb o oS Ty Lo yo AT Ll Wl Slge Laigud
Sy @ylee Ll gl ofy i wilody (o1 bume (Fo9lT popdo 4 Ldglus
W00 1) Jobu (59930 U3 pmandil ()50l Lol & 45" sl 0091 ;5500 b (oo luns
ouus woo pt (5K (! (T30 31 Lirati g g0 5,5 plonil & Cilbige iy y2 g
=¥ VOlvox sldohw ;o (45T 3 1y oy (pl .adloods LiS0gs g Jiliwo g
20 S (o0 bl A (o9 4 o 9 Jwo g 2y 9 00l Hlewe (JolwT
PN a4 A (oe by b Lok ol wblige QLU (2188 Slge &5 Janzxe
S 0 acgezxe ploi g WS (o0 JuSld (Jokw Hlip W slacgerme g st
Flio wlh .wiS (o0 Jos guly plusl alio g 00ls Jomo puitis JolS olai b cr
o (oS 3 Sy ol oul (Jolw Wiz 29290 gl wlgi s casliee
Slwl ol azii g oud JKyuSy b DNA Gk gShe Cawgny o § Abld suge
3 ELd (Sj co )0 wm 4 alisd ol I el 039 s man Egiie sldgSle
W e bz B cud i g 00ged gl 1) (oL Hlews 9 wglie LSy
oYl g By 9 Ol plis Alizo glgil b plo glgil (2l yd Sl (Jokw
Slows s )5 b o ,laibowy

S3Pgm Jo ol 45 wdS (o0 S 100 5 o0 i Ll 4y g 0,5V 1
£3,18 aolsl yguST 3

el 0318 31 Lo 0 lbes iz Jsb ,0 ¥z ol a5 cuils bl 4 sl ddes

A\



055 595 2 29790 Hlilr Oldgrge b Liludl gloirl a5 o 1Sy Jlai o 514k iz
obwdl jio aowg 4 oud elol wlel psl wilesls JuSid 1) gasly olail o)
ol (705 (§9) 32 (SN acgeo Joo g JolST ol

218 Aol b Suij adgl el 51 Jg i

) Nigdem Jew ©lble 0g5 aliSl> )0 DNA JoSho lazgged @ 7
2y S5 Sl plod S 02y JB 10 50 by (2o 50 (Sl (e cails
a5 guyoR g o Jeolo adhi 0 (ol mundi laiyl )0 .08 (o0 (b (6,500 3l
S99 4 9 A Y oW Sheolil (oS (oo oy el giow 51 (s Lo (]
Crol B 35S s0 o 4y 1) patiin sloakaby (gl (sled gl diwd g T o0
9 4ous 5 g5 prlado SolS sk dw b Lo o .39 o0 yolo DNA biwgi Lol
o ailive Sols' Lo ooy Gl (o1loond oSy Coul asl SY 925 Jpamo
3 plaS y2 el bl 3929 iy Jlw O ylkio F/O 30 oy uzmo yo a5 Cuwl JT
ol 31 SN) &5 conl o) sl Slwgildl 51 (SsS Camnd Lo oy ldshus
| s

WSS o0 a1y Lo Tuso yLuwld JolS job au Lo oy cadindis> 40

o)



Mousses Animau

Prot i
rotozoaires Dlaies

Slimes

Thermoplasmes e
Bactéries

Gram-positives

Solfolobus ' ‘Chloroplastes

I

anobactéries,

Halophiles

extrémes Spirochétes

Eucaryotes

Méthanogénes
ochondries

B

Thermoproteus

Hactiries
phoboreprthetmgues
vered

Archéobactéries Urcaryotes Eubactérie

AHCETRE UNIVERSEL

Jo )l SUiylo 3929 adgl oni ldghw o )0 ad jo . Swij ey (Y-F) S5
(Urcayotes)d wals sl pb 4 g bugyd 45 (gl awd Wil (o0 9929 &1 (655L £ s wny
aswd cpl il 0391 2929 4 1) LS 9 (ylygilr o cadyy B Slogarge Wil ouls (6,155l
g 00,5 law Jexi (Eubactéries) b syxSUsgl 31 ol asli b zliol 31 o Jlw Lo gulao
o) Wldgzgo (s yo y(Eucaryotes) b we Byl ol a0 b 50 51 Ko (ol aws
e aiws gy Js Jle B oselse 5l s Sl AwsailS oo g (o)
2591 (o0 3929 41 )l ebusl 9 1353959 5eld 035 (lilgazloLS

oy



JiG (Ng8s 8L j0 Jadi 4 digy 90 Pgi b oS paise ol I o
S (o0 w1y eniy sledobw (pdgl LSS ( S98a (pww 9 003 sledoSlo

adgl sledgdo

9 oS 5B Camilyl ity 45 (LS 50 90 Hlomms Sl Sledle 51 g yoned LT
il 009 ko (il ddinod g (! 0,105 (leoye oI008 L) 095 I
o (DD 42 g S (S 9 (SN pgro 9 pgye0 LS 4 g plodl xS
98 oo Bl 95,10 0959 Il g Wloles
oiing 95 )1 5 JSLE 4 050 9 &0 w3 xS puel )2 a5 s obe
g (o0 yN0 2l b
$ FoS ;20 5l 9 65 (o0 9 ke 3l Cus
Iy boko oy oS dy LIS 9 995 (S’ 45
Az 2 g 00,5 (lgld iy Jeho igdem o9 4 9 Sislem ke 09l
a5 (2l bl a4 oy (ylouldls gy o0 Yol (Joelo (s39dgm i 5| G
Oy 69 ©logzge ylw ledoluw b Lo slodobw suids LSCid adsl slods5bo (o

G203 $9) 2 (SN AT 2,18 3929 (IS JBpE LY Aip0 g )10 3929
Sl oo Jol> Progenote b g golusl Gle adgl voly aos SO 3l Wb

Sl 52 dlgam €000 Clids 4z 4y 9 ol ool D929 &y igSzr adgl dni oyl (Jg
Wlglise pa b bvay j135 g Lelger 09 o0 g ykao o5

ol 30 45 ladgl JSb 31 ouij ©logrge plod 19800 YABA Jlu )0 gyl
Ailose] 399 Ay Cawl o0l suuod S W)

30 A5 By o0 A5 A tan g 0 VAFD JLw o (William Huggins) paSe plds g
30 ol OlS 5 plad g allls gualy Glasinw colo Cogy BB lid slod
igib o Bl (a0 3 dadhyo5

Caw )S (y0) (G9) 2 0N ) Og2 g0 ylgl A5 Wudixo ylacouldls 31 (g89dmo cue
oy Jio (yro) & s § okl D92 49 e 31 K0 (glaipS jo ALy couitd
&5 Cdlyo g 0yF i 9 pdeR Wb Hlaly bl albly cdds (pl ST .conl

oy



el b ougie ma i) 0 b (Jg el o LT ;508 sl 0 (Sui g
Iy drwgi 9 JolSG g 00l £90d (sm0) (595 2 (SW) & oy o0 (Olosaudidls
] 00,5

95 2 SN Tase d929 WLl gly (29 BB Syl 3l Jlo (o 50
o5 lam b dggigplesl) S a4 Glulldime) .Cunl onds Jol> (o
FI5 508 3 00, oo sloms 35 b 1y o dngliin oIS yob 4 b 3 crma
3160 sl Slasi a5 wilosls yLi yblasousy .a5led 5ol caws a5 1y Jlw &,Ldso
4 (Aol gloosgusl 3 W3ls bl o) 51 Ty o0 oS shool (sledoSho
@ odd) Wlogarge pulie 51 S (o) 69y 2 9 LA 0 adgl polie 5l (ord yob
Segmp o b oadgl eS|y Joo (0l g ond Jolo 095 4 295 b
3 e 50 e I a5 Meteorit Slow! sl Soww jo .ailesles pb Prebiotique
! 00 0030 LT (9950 30 g8 Slge WlodLBl yao (G9y 3 (o dogliie

Sy90 |y 410 fuud Olguwy g cowad gldo 2o (Paleobiologistes ylwbbaiy po
d Sledoas (a4 Wilovans) 42055 1l 4 5 0315 5155 allao 5 (uiy
3o Prébiotique s gu p 3w job 4 Sai) ouijlw jolie pdgl 31 Microfossiles
om0y oloy ol 5o wilosal 0929 4 (ymo) (69 3 et Jbw Oybakeo F G Y 290
1 o) 50 Azl arline Conwl ySo g Al pos Jlw 5,0keo 1/B G ) 51 (it
W1 5T 5 ax b g Jud Jlo boyldbeo 5550 o5l 35kl o jlileo 4o 0ol
b laodign (oo 9590 50 rgasy (Ol )0 45 Sl (pSon 3 9wl 0oLl
Nl 0oLl G () (595 48] 31 wliie (cmas (5L pums

S35 8l p3Y Ayl sldgdlo Sl
51 Gy gB s 45 Wiine i (leaS b a5 S a5 b lon
S SB35 9 B S saime byl @y L 9 SLST Fusion Cowgs
! Jlo Gonkae oo Job 5o .Cawl ouel g9 4y LILASYS (r 9290 09l
plogdl Joxio ( Nébuleuse — el Jlo 50 g ©low oole ogul 00g8) ol
3 ol Gy ey phiel Cwwnd g ool (Effondrement Gravitationnel) ol

o¢



3RS (omd s 0,Lil LT 3 Sd o (LY &1 ol 00335 35 yocie il y95
Blybl 5o (Fhhlw ©jg0 a4 aSl A3 ,55 1,3 aulyes (59, y Pl g g a3
il p STl S50 g 0ogei w15 4 £ 9 o)l 2 g s suiSTy (]
b D & p (O Oy g 35 30 (U D93 G g 0l 009381 05l (950
930 0z F1 g a5 bl s 4 el sl 00,5 o) amd Wl 31 (5
a3 duaie GLslid T ©)g0 4 B (T )0 25290 S HLiS 5 Sl 55
il 5l JSiso (o) adgl 32 plple asiS o0 Calpw (s U3 5l 24l
S8 goss oo 1y owey yos 3 050 oml el 009 T 550 31 035 (395w
) S po)ouisS Sl ! 3l ol LT aSCyl sl 9329 ool b .oy s Dégazage
Ny 9 Hy 9 HyO :jl <5 p0) 0aisS sbal bawgio j9b 41 b 9 (HO 9 CHe g NHy o Hy
«wilodgs (HyO g Ny g COy puli)  SuiiSlel comols (y9as b 9( COy g CO

| E 0590 Jood AS Cawl (glaliwno

p
&
\\.\
radiations W
\\\ L % HH2
¢ coz
HzO
oz
i FLE
R R t
.1 il I
pluie ]

L#a SOUPE PRIMITIVE
j,ﬁﬂ-“ malécules de C-H.O-N3

ol 0929 41 Gos o5 (Slewgilidl g ool 0 g yis T 92 9 (e (PRl i

g Tg20ly gy g daxio LBy g ue)y 9 )5 Hlows (SLB59) 9 O puw L (Slewd
O0) 3 9 00,5 H9ue (SOl Cawolud o5 Hloms (692 I &5 Wl j95 sty (y9be 9
e g 0091 (ot beoads LSy plonil (gl (Al g &8 Jul il (] dod Wl (0

00



sdudy G a5 Ygoro b oo £9,0 Lxiul 3l Prébiotique Sl asss adgl Slge
poolw glacl )l Olsgago owids oSy slac! & g0 QT 0 &S Cawl ol g
OlF 0 ol 092s b wilonsl g2 4y Wl adgl oy Slidab (Sxy i s0s0
Slgo 31 Jolo (Suij ualy (gl pulow (S 095 2k v U )
35095 sl Ol Joo oplply 01> buwg (pro) g LAS 50 95250 (o1 luouid
NUIW R W )LCT o) Jodw cypdgl s lowy

L y3 Jusd 31 (60190 0923 39y 003 92 g0 (radgl 45 Connl HICAT (3950 (3935
ol dmilgh 03 6 gul 9 dool (GBIl g LUSE g Pyrimidinesluuos sy 9 Purines
Iy &yl - lAlexandre Oparinec,.g.)l.;i JlsINAYA Lo jo a5 2890 .05 Sl
59 ouh didS lgo ytww loj ol 50 .50, Gllas I S 1) gl )5 Slpaian
Sge s VAOY Jlw 33 (Jg 08 juwne joib (comdign LA L)T 4o (§d
byl ol yo (w3 g 28,8 planil oliule3T 5o 5L odgl Iy SFle 4l
ol JuSdd (sl cawbio o (5053 9929 41 9 (o) aulyl Cardg b aline
CHy g Hyg Ny g NHy 9 HyO sbaj5 5l glow (Janoxo j0 )1 oyl (sl ot 0uiy walg
9 08 alin) 2l > 698 Hlws (S Sl Ly b (o) 4yl 32 alic)
SWIgdo 030, ol (ubld vgrg (o) il adl Sldley o &5 (2led
Lilisys &5 2l pl 9 ()L (s 50 9 e jwlw 0 CHy g Ny g NH, 9 H,O
et (g5 1y il g2y (1,59 il oS 4y g Wijlo g2y ool Sl I,
3979 235 (i e 999 )0 (e Slybl 5o 4SSyl Jlaia ! (2l by ailests
L 0 a5 Cawl (6 9 guad alio soliiwl 0550 oW Lol o0 L) Hlows calilo
Ll 0l 000 g lod (Y-F)

SUewgliBl O 1slod ;9T 3929 4y cyo ) Ayl Camidg Alinn (sl o JS ol 5o
P 20 0lalyd GLihl e 9 B 9 9o g (el 32 50 S92 90 K 9 05
adl (Jlo o5l 90 b SO U (ygabe duo W) GYgb Hlows Hlowe Sl
ST 51 59500395 10 paiges b cowl Anbln aolol yidoy athe sz §gd Sl
39 45 Wloudh azr gt (el Ayl (Lo gilidl O ani 4SSyl (2,8 L) by 40 09290
39l job cmed 5 sl Gldauwl I calio g ofg £95 F 3 jolxie Ladiges

o1



SUeiSTy 31 (s ylogas (F-7) US55 0,10 2929 Wudull glgil 9 HCN (359,
LIV IR W] Y I 7Y JUVIRPY IR odwl 0929 A jhew

(7

T ELECTRODE

DECHARGE
ELECTRILE

ROBINET POUR |
H0, Hg) CONDENSEUR

PRELEVER LES
ECHANTILLONS

b

Lo Prébiotique adgl slidoslo youw lp pdy ClS o Ly b 2w (Y-F) SIS
ol 03Li8! BT (poy 59y 30 Wl Suluuy HLET jo azssl

8 o] 4 08,8 (Orotique) Kuig,gl vuw! ddei HON ;yguul 3 youls Joc
g 001 Cawd 31 Sia S gyl (G yos Slogi y ;i) (conigid Joo s
S o0 (Uracile) Jowlyglas Jos

9 b o a1 gl ofg (A2g plaeiile a5 (2350 A7+ Sledlw o

@ 3 Gl sudd piuw (oS loy (Prébiotique) adyl owiy sledelw
8,5 )1 )8 5480 aslllan 0590 ud b (HCHO) ubull 8 slodgslo (yiwgny oo
4 WS o0 Aol 1y gmy wiB ey AWl (gl yeudy o 4T Sgd o0 59Tl
& Colu Gl Hble Wb a5 conl gouxio 3)lgo 51 (SS9 () g jamy S 9l50
ol AlS ol Sles OYexi ;o DNA I suy RNA

97 b g owiiSbal G52 50 wdlei (oo (F-7) S 50 ouli 000 (Ll (sleetiasly

92 S 5 S (Ko 58 (Jg gl Jol> ( SaisSlel caols (o
o y0 VY 5l ISCicio 9 00icS s | jlows &5) (o) (S90S 95 dulin susaS wus|
O S g9 a5 wilools LA 380 Wlawlxo .0uigum £99g A (Sl (g FumnS|

DE CHALEUR

oy



b o0 ddgl oud ) Wldgago Fouwgd Cde w | pazin (o) (F5 95 )0 olgl 8
o) Sledghuw 9 009 oS Lt sl )0 (e 52 45 €85 azmaid Wb (I mly

Wl 03,5085 oy i o] 40 945 3iwgid Jos b (Procaryotes)
Prokaryotic Cell Structure

Capsule
Cell Wall

Cyhoplasmlt; '

Membrane
e
Ribosomes

Flagella

J

Figure 1

Cawd 43 i duxie SkalBlslojl jo aymi Jlw (o 1 olgi o0 45 (glazis
ol 0 adgl (Gl A i 4y AlSe lepl) 45 Cusl opl sl
Sl 4325 b sl adgl (Gl a0 Jiuw 3590 50 Cilicin (slacy i &y Slosie!
g ouh b ilodlidl po) 59y p Silu &5 (Météorites)  Slowl
9 0094 (oo doghiio 4y bgryo LSouw (pl ailaidly (g yden plioiul baay Hhis
3 Ghalojl 3590 diges 9 owds 4l y Sols LT (oebanw (gl pidd (i3l 51 o
Slgo 4 LS (lgi 05 Az ggd 4 & aiged (p] .Cuwl oud Ll LSouw 35 50
Sl 1y p3Y sledosho ylw g aol glaugl ciloud 039l (o) gl 50 9290
W5l 50 0udy Josdo SClS
9 LS § Sl giunml Glaal) o) logrge Jlaisle valy o ySa s
S b Ol ldgsle Bio o g o515 il con Vioas! (Aol slavn!

oA



29k 4 olgs of gledgSho uilos gl D929 @ 1) (555555 ldaShe 9 ouids miie
51 50) Slgo b (2 eiiiS Ty alwg 4y (ol 950 4 olgS g (LoyS 1 ) (S 5md
ilods i il s yalii ol Ldls (suiiS

Ll glated

o SN S M
CHy + My + Hi) ——————% H—CamN + i-—-c{:

) (o]
1
353048 sk T T
s T
H
M ~H,0 M n—c=n |
R—E\\O + HH, —> ﬂ—c\ —_— R —C=HN
% .
MH HH«,
! b el
i MO f 0 ¥
¥ TH; |
RGN — % t—c—cf o
| | —MNH, |
MH, MM, Hz MM, “om
[ SSLalS g (sl
- = 3 TH‘
C
-
e \‘C"‘H\\L\
| | /CH
HC‘:::_N/C._HH
_V H
H—C=N —— Oligoméres HCN L-.‘..._-..-:T
+H30 (o] o
E
HN cH ¥ HM
I I — | Il + co;
CH
0% TN “coom 0% N7
H H
Y de=lssl
o
o MO,
; SR 5 oo
H—C, e 5
! & i} ‘L N H H
gl o Q0 o |
S gt HHHNWN s OH OH
ol 8 500 isbsd B USS s,

Sl sl ol (gl adgl Jouw (gly oud Slesiay (Yoo ofy win (F-F) JSi
ooy Ayl slewgildl jo 9 92 yo aF 5 Sl (b (ylrae dlwg 4 LBUSE 9 SAUS'oS

Seiden LeliSTy » ogdle (5,50 Godygl b LedaSTy cul 3l S o wilaiils S99
WSS 0 Il gi @e8 0 el solo yuled

o9



S0 9SS Wigry JuSi ol y 31 1y USLEUS g dsl ol 30 iy o515 £95 cx
ot e wiled S sbml Yol jem) dils Sy g Sl giowml 4l o
o (Phosphodiester) ywwl gdgtmd digm Sl b o poudy LSy
ilod 55 3oy | Aol (G ¢y (ol Mgy 9 LSS g5 duwl ol 30 iy

WSS o0 o Sl sy i adyl Gunil g £58 ax e i (nw
s¥me sl wbo as ol 30 a5 T od slaosygld sbyed
el 0392 day )5l 959l 9 Wbuiny g bud 2lS 535 o

S5 gigas y wnmsl RNA (5L

kb Joodi 9 0llS o g by ousy (gleosimn )

SldsSle (S Jolw JuSis 31 b Jolyo g wrifosgs oni; Ialad Ledghuw ol
(Précelluaires) fcwloog az onijy Jedw ouijlw adgl

Sl adgl sldgshe ouiss olml Syxi g slis ow o> olgee LI
T0 435 cymard 008 Johw Joxi g S pxi Al o oydgl g (Prébiotique)

03l Sl g I At IS inw o 995 31 S Wb Y15 (1l & Slg2r
Told pb o) i Ol (0 1

s 45 85 Wiadize Glulidicons ) lél (Jg ol Sgliie lolus oylic
JPdo 4 gilwands Joo bl Jooui 9 (gilwaned 4 508 Wb J8las ousj slo
a3 oo 1y by Lo 5 9 395 ailino (5 99 JBlao adgi g pudSS o)l 415 3,90
(50 5181395) Wos gl )8 31 yuaBl jluw alice powaw 45 Coawl (pl g o3y
3 e gilwaslice 4y Hol5 il (L i30) (slood gl 3 45 (e 4y .oubly
35 o bylyd Ol il 4 i (0101599 Ll 00,91 8 5 9 ilily 295 (s
o0 (Acide Nucléique) SilSy gl d.’Lo.L.....o o) Jokw pdgho
U

399 alfgo g bo SO Sili'yh wwl HLs L 50 a5 06l oo Lpsmounid g
aowg @ IS bwg OY-1ADY ldle o 5L gl lp Aol 20500



il o g3 lwasline 41,018 ilFgd g ylo ol o 0ls (yLis JbLBX g7y 5 Lus]
G0 03l as Ll (ol g Gguml pody Joe B o Ayl eolo g ybo aslt S
Joso 095095 (Polypeptidique) o by o) Jg 05 o0
e ansiid (] a8 (g 5lwailice adgl sole (lgne 4 Wilg (03 g 00g S
CiS Wl aS a8 (o0 Cawd &) (oS0 sl Judo (g 9 LIS 95 sl (g
oMy .Cawl 009 LIS g5 vl jI (Genomes) jlwaliv sbdeslo sl
ol yas Glewgpg Jobw 5o LS ol (gilwalin Jos (ibld Conges
Sooghle b golual onij sldesde (gl &5 S SS WS (0 ol b
Lwwl 00gs DNA L g RNA sllosdo 3| (Genomes) jlwaslive

g S oo Joe a9 3T S asile RNA a5 810 oy Lis cmzxe SBLLSTIAAY Jlw 4o
ool iyl Jio odgi 4,08 RNA o Lueld 0w sledosho oloi asuds culs
Wil o0 RNA (p] .S (gilwailine Wilgi (o0 Lguiigp B (oo Ldssilo
Olee & o2 9 05 Jos (Génetique) Cilyg adgl cobe SO wbbo w2 ol
e Gleie 4 VAT JLu ;0 RNA i (o090 £ g5 S il jlwaline o 3T S
355 ol a1 398 and 8 (HIGE) Joe

Iy RNA sledgsido (g 5lwalinn Tosl (calize JOCH! jo cdlan (o (p9) 1y
—8) JIl 3O Ly g 0310 LS (B-F) S5 30 o0y JoSdo oyl gl Ly loy 3LET 4o
SFPS 0ai) Oldgage 4 by po DNA SoaighlSeh (i o 5l (K298 i (7
5 9wl 0 0z (w3 45l 12 B ALC.T .Gy, o000 igles |,
plosls Lis Iy HgiS 0ud wlog> g0 DNA JoSho (6 jlwasline Juos (V-F) S5 5
o (Wbl bdj (Josdo sigdgm LS I s (pl Ao 51 (B2 9 398 JU

v..
:w‘

' Gosling,Frnklin,Nature,()4Y)) P.V¢
" Watson;Hopkins;Roberts;Steitz;Weinev,Biologie Moléculaire Du Géne,
tth ed,(Y3A%),pp. Y+ +-A.

A



ST ey ot Sl SToadly giie Si b2

EEN ' FIPS | g PP
WslE Jladt B AU

A JUAST Ty e

— —
—
Y —
5
a3l :'IJ.D; -

ol

‘_}JL-- TN T ) e-l...-

-L‘h-—n‘;nq-n_,a}l-d.u

=5 o%éo%g

t;j)ll._—_‘ul-q.‘r"lu- L_J_,!‘;:_pq;-t_. J.Lﬁa-l.;...:'.o-.h-—u

ol TRNA g 55T (=) 9 (+) gasLi . jlwasline RNA o 57 G 3l 00lu (5 1905 (B-F) JSio
Olid (+) a5l hadd o (p] 5o bl SOy JoSo Jolyo 1) cdyls (olio (5ol

B S o0 Pl O yguo Hlod 4 i (=) a3l g 5lw aline (92 cawl sud o8ld

1y



MNHz
=
0 ) Nﬁ“
Adenine %
om e T
OH a
0
[G] Guanine  HN M,
.
Hzh="=N" N
OH
0 MHz
®h} Cytosine Nﬁ
s
o’#“n

g a5 w0 oo yLid DNA JoSdo SO Sy eddSei Ly 0y jl (o (P-F) S0
oyxi) Sl g oyl jo (B-F) & 40 &5 O-Y (Phosphodiester) yuwl gog8md
Yo onsS cliud 09,5 wilodges Juaio pp 43 |y uwi ¢S5 4598 «iyls 3929 3T pouds JoSilo
hgb sl JgSbo DNA JoSho aslod oo Jaiio (gum dighlS'sh & (05 b |y wigilSy o
4 SOl sl (JoSlo o HICAT (Soig Sl g8y ;e 05l 1B Jlu 50 45 ol
olilie 5l Ui o ST pyl5e w0l Jab g Growtil Yex)o ™) 0,0l Yo s

bl o0 o gilS'gd

DNA REPLICATING [‘,nl il
ITSELF

Lol Jg0,99 yaive NEW aolS b o gbas Ly DNA oSl (o jlwasline Jos (V-F) JSCi
Mg (o0 ‘5.9):.0 A,C,T,Gdgy> L g il ol oé;sT GLJ i LW

Adénine,Cytosine, Thymine,Guanine:}l

1y



fool 5925 4 RNA jlw aslio (01 551 JoSho (sl 6igS

e 3l (Prébiotique) wls adyl olge Bolai o5y 51 p cowl Sow
G yosly (o1l el ity wislu 1) g seali ;KaSs b daaggilSgisise
Jowo (2Ll Sl jsb &y Ll 31 (S Laid il (sl oy Jos  RNA Solos
Q) 995 Cowl 059 o8 RNA [yl .cawl ous adgl (Polymérase) ;1 pouds &
Sl Gl 3 €55 30 35290 Adsl SCSHS giukasl 31 o3liasl s by 3 595
S o 0l (oo 055 Al

DNA dig 0599 o aulgi il o) JoSho oyulgl RNA |,

9 wilod,S Ty (oo 3T codled U RNA (ledgSdlo (6oL 5 Slus Ldmmmnoni g
a5 Cawl Judo o 4 g ouid oualie oo ] Culled DNA ldesle jo 35,2
DNA & wilosgs RNA e udgi 4y 50l g i) sledoSilo oylgl 45 winiize wulél
ol Jozi g ouiy Josdbo crdgl adgi (sl oxSea ol 0 51 (5 9 it ok (69
w9 O o0 Al sul W’Darnell‘ gDoolittle aluwga a5 |,
DNA & Cowwi RNA pudli 090 yo Catherine Tastemanpls a5 glalic
W Gyl 5o allio oyl pmlod oo a3Lol el aiives ous) JoSho cpdol wdgi 5o
] 00l JicCo (dudl y8 L) (yguewl guad dolijgy 50 19AR olwo
oo 00,91 Uxy amheo gl y0 (S adlsl Sldgkhe il g Joxi Sy
|

ORI 3329 R1IDOZYME 4 jgu y Laild jLT yo

g ablbly 0B 095 (alwead g (Jame Lo 5l o) SllgShe (gl WS
failais b puro (0 05l (59 2 1) (993

wlie o5 Al (sledole mon 51 Lo 595 lons Slial &5 WSS go S5 390

ey adgl ledaslo b S48 (s 6 5L . lonls Jols ccaw! Fg5 s 5L

" Proc.Nat.Acad.Sci AY — () 4AT° PYAY)
" Catherine Tasteman o5 ;| | allis

¢



Sl aaly ool (s> g Ligalo olxl I a5 (pealie Hlews LJgSlo
eSS cilodds Camnyd (g p S sl GledgSlo U g (JoSdog ;L) SS9
SLludl U a8 )5 S 98 lemSo 9 g S 5l oy sledgbw plod o wilasdly
il ledloam g Lyl alio & a5 Lawdign ool 5l 55 ollS § )ik
ooy UK DNA puild oo 45 ol Jlo Jozr baid .ilasdly JuSid el go
SBLLST cnl Wiz p ol o0y bl (Fuiy b ygiwd BT (595 1 45 010 (o slo
WSy ol aidp (5l jeRe adgl Jlgw (Jg bl o 0oWIG,L 9 2SS0 po
& Jgoro Jlgw o2 5L Conl ouds Jolo ol g I adgl ond JoSbo (!
b cowl ool 0929 41 & 0 51 B € o LT il o0 iy 05 o0 £ skae o,lg00
fomse

Sidney  wedl Suww old comd 90 Olidxi a4 culie jl bl oy
ST 50 aeldle g0 (pl .ol ol Tomas Cech g whgd g Altman
31 aid S5 (10 oo 90 ol disel JU (oous Jog5 ol <l yo 49 14A] JLu
9 Wlodgs i o «(pm0) 59y » (S ) OBy )0 a5 Wilal 1) (2 led9Slog,So
b S ol o o310 51 cpodT . £95% VAAe Sl ST 51 LT slayls € o o2
(Colibacille) St 3l g a5 ol lis b Hlaw Yool SO
20 LS g el wdgi a4 0B (ol w4 o Conl (S5 dwl Iyl
DNA sy bausly 55 sleJeSlo ciiimd RNALS WSidS s dmsl ol il oo
Dbl oo (i g (i T 0091 33 g L Julo
41> 455 sanbigy o2bad laebl pus cle 4 1) Sy AlS ol (el 09
odgdy yod 1 pol golyals o Tomas Cech og,8 1AM Jlw 4o 4ol b wiog
RNA g4 SO &5 wWo,S oudli (Terahymena) Ko gbgust oy |,
S5l 3 Ledudiig . SwoS @ (2ol g ol anSl (o et Sl 01 Sirog g
SBASH 45 widls bl 5 4y el s Sil)Ses 9 Cech JAAF Jlw o
10 ol LSy yguaa gy dlionod 5L g oud AiwsCls 0,ligd jud ool Adewslls
RNA asS opl .o J5b] e i ooy Ol adgl S5 ol .ass o0 ploxil
(Ribozyme) mwjgm sy ksl ans 4y ol 51 g 9isS o0 Joe ol (oo 3T ailio &

10



Jae el

ot sy

sl J
Pragénote

3 JJ’!—I
il 3 e

W Pl St

05 Uk ftas S ol 3 et 2
A 52850 5 Wy 205 o o Ll clasid da b e glaut)

umawujiairrfu _
(atd oy Kyl cadz iS5 Shl)

— S wtlis 4 53l ARN

ARN ¢l.s ARN p 53
L 4l gl g oS Jo A 5y 0t Joe ARN J S o jlad
[ * v »
RS L e g o s 35

¥
BNP sl sabe 5 S sk et cand

WARN b 1) g a8 2 5

Jﬁh.l._;J;AR.N d.‘thJ.‘JJaJ..: t:;iﬁ'ARN i.sii"j-)‘

ADN le;:b i
! S g e by G5 AR ADN ¢ 1§ (Brogenoteyed s
! A
n@i;&;&?ﬁ#bhlﬂ.«:ﬁ jlj#l-’.:-.’-dh.inj
{ L-glycerol ) ( D-giycerol )

Al P pipsd g Sl S 3 8y s tia sl pu
Co' s dLaIADN iy oy j AL ATIN Archae Bacteries
URCARYOTES LUBACTERIES — SYeb 4 b £

- . S AL . Halophife,
Y i Méthanopgénes Thermo -

[ acidophiles

o 8 :_,f_,?r..u-

——— ¢
W
Ay J gl by Bucaryote

"



290 Leoajom y i Jolo (65500 55010 e sy GLLLST aloidl .aisly ol
Sllgsdo 4 uSe 2 b g ablo p L RNA pdm IS¢ 5l 1) adghdSy a5 wisws
ladl Lewg g 3l (S 05 9 WULS 03 1) RNA ;500 ¢lgil .odmuzm RNA

23,5 AN 55 co A () Jea g b 3o SolS (S Toso 4 58

ool 0g2rg 43 RNA (sldgslogyS'lo sy Jlw 05bebeo jlezr 0gu> Sy 5T 40
3 oyligd 5 oSS Jisb Toazme g (o aSGaST b g gilwaline & ,0 a5
3 iy 3l gliie SolS i 7 b aidl aifongy ko algi (S el A
bo G 50 99290 SldgSo (S i (9

(A-5) JSi 055 oo psinn |y odsdy 99 oyl BMWSI (A-F) g (A=F) JI!
(A=) S5 aSST Jlo g comlo oy 5o Sie g9l oy JoSbo Jooui & bgypo
JLo 2Lk jlez 50 (S adgl Gldglw 3 5900 oS 3l (S 32 4 baryo
LIV g V¢

Jrod RNA (gl gSlo 1S5 g Juo5 9 JusSias 1 sy Jlo 35 lkee S5 Yl
5 ol oo kS jul cledl A jaeine 1 jemy -ilodis DNA cledoSilo 4
Sldoslo Jled Ly olaie & 1) Ll (lgi o0 9 wblyon 500 sloum sledaSilo Elgil
(o) 5o casbls 092y T sledgShe (i oy (g By a5 (aBge 50 Ay

97 g ledile Clgar (g jgb (GOurie LY IGuw (i AL (p] 0929 b
Jigb aniy g a1, 518 Rusy HUS o slauigilS s 4igSer ko 45 wiilo ool
Ailosel 3959 4 DNA g RNA sledg5lo LT 31 g wiles 5 udgi |y SidS g5 dum!
0y Vb 5lod) (o addgl bl 2 )0 (Suij iy 45 00 5B po plo 5l (ST
ol Al (K0 (rrn gl g SLiii g sledligi 9 &0

%%



(A=5) S i
(PP ol 5o (Jgome JoSdo SO o udgi b (65l arlio

5 0091 JolS 53Ls aslino 43 1008 45 Wi lDNA lgas i (Kii3) il play ledghos i

alwg 4 DNA Ol gimo Jol' (o (o gig) -0 pu5 (o0 Ll L yoly RNA & 50 51 Joe ()

ol g doz il am Ldalign WS (o0 J S ) eiigp i DNAg aid )5 olxil RNA

WSS (o0 a5 1y o> DNAg oul fol> RNA

JLJ'I 3° J#'
e

; . Lq--».sy
2 SW) gl adsl sledsshe ;0 RNA bl (g jlwasline Jos 31 (550905 (3-F) S
13900 G AL 5l (> 1 50 9 (03 895
adyl (S jlealin Syp skdesde (gl wls &5 colais! jluw s RNA 5 (5
Oledb! 85 a5 508 Lod a5 Lol .aslouds cualive pol> pac gy 8L 5l golaxs yo Wiledgs
e 9y30 30 (gt (Jokw 35 po )0 1) LedicSly J S 9 Cadlad asly casiwd (S063) il
)18 euge 4 oui 392 g0 Jobw 35 po 50 Lsuig

TA



Ly LewgilBl (6 o Yoo Blocl & (A1VIN)alys ) aSaololo 1AYA JLu 5
Ecosystéme )lS 0¢85 phammw £¢ &5 Wad dogn o Kiagh
O o) @loel jlas Sy olow sogo b g > Jle> jo(autonome
a9 01 il a2 30 YO+ (slod 50 g oy gl jLAS ol YO (55Led 50 9 ol (o0
319l g Shi slewn Sl yS 31 (selgil Wlsgage (pludds (oo dolol 095 (S
Rpad 2309 LeounslS )l 9,500 31 (695 Lo £lgil 9 b Sz 5 D95 5 Wlog2 g0
W2 (0 s led |y Ologgo (pl 1 (5l Aiged 5

—
1
o

HLAS g ol il a5 )0 YO (glood 50 g (530 TFer Glocl jo a5 LaS 095 Wilogo g0 3l (5 9ad
B 0 doldl 095 Saij a4 e YO
abds 5l (o2l

P sl (oo Syl g Ly 0 ey JLw 3 Lk )l b aw g0 50

9 Lilsb alio a3l 5l glow 9 (RS WL 9 b y0 3w sl 9 39y 0
9 95519000y Sgi 3 9 (230t 9 Suaie LBy g vy ealie o SlLiS ST
S5 rfeslw 9 gl (Jlo Wdgako (b 50 9 @y b il lygbe
392 g0 (rlgl (ol s o plin 1o (g ol D929 4y o wdgi' B g ouij loger g
g ooy (Gl (SLiiedlyg 9 (oo STgdgm 9 (orbgm S 5 095 45 oui)
sl J9Sho 2 Lot 390500 7420 9 il slomms (ol ST ©l3g2 g0 Jilio 5
Jsdle Acide Désoxy Ribonucleique SilSgigu; owSgljo
(V-7) G (F-F) JBol jo a5 job plod ablbioo (o) g9y 2 SN vl
Solite Josho Hlozr o (gloaly 45 cuwl ouzmn @030 (U0 5 4iDNA  (ayyd

" http://www.ldi°.com/bio/vie.php

!



PIS 52 g o asiden Cilyg SlauS Gy ez 3 (S b JoSho 52 13,15 o2
o) Wldgxrgo plod .aidl o gl 029 gpis wdei @ bgryo il)g Jlosl 4 abgo
b by .05,10,250 Jlai 0)90 39290 951,80 |y Jlosl (! 51 (Sow 548 0 69
2 dod Wby pl (Jg abloo ;500 39290 by 5l Wgliste g392g0 & )0 oo
Rlode Jdo ol 4y onij 09290 SO slac! .canl ouls by wlie g (ol (L)
o2 5l glin ol cud By Wil SLLAlSS sl (32 canliasl ;S0
e () g Wbl WP lS$ o S et 5l Jeol (Jg b (G550 )lo
5590 Gl 4 095 argi a4y oo T a5 oud w0 (Jl @90 4 Jxe
9 @0 OY e Clélcunl Bolad 005,80 (Fe5 )50 b e (ol oS (0 Jiie
Wb 9 3gibo0 ol (o0 3T i A yamie Axl Jgou 05 1) aiibloge pan b
bog Joou ol 09 gie (0,5 g 4 e Gl &5 05 o 0L gldww
w2 yorkeo g SO @ g & GudiglSP SOy paie o ok
39150 929 41 003 D92 g0 30 E g ki (i by g JolST sy o0

SFo5ho Wiz ol 0391 LedgSho 3l glao oo iy Jlw S)lbse sl Ly
LT 15bl 00ij 092 50 addsl slo 2T S oo s3lwarlin b 5 (3955 4S & £,
2 Sl (38 o 5l el Jgoxd S (o0 oy Aol (65l aslio g 009y pl 59
9 (o lw @ i |y WY e (ol (Lo gabeo o) (SYgb (3loj 9 9000 3o
S (o0 0033 Jobw (rdgl oy

Sy 15 LT 4 45 3 led 9o (600 5 sl yolie il puas LS (sledghu
39 w1 9 OF g anliyod 595 o (o g Jas 45 Wijlo )0 WysF oo
S polio (395 Sldghw wimd oo plmil 1) GJamST g 02,5 Slyad & ()5
a5 wiylo Mitochondries g,nSgie pb 4 Josbo I ;550 95 3l 60U
53l (6550 05T 318 00,5 S T (1AL Mg b1y 5 03 y0l8

ros (G xS gine) Ollga> 30 5 (Cadlyg)ls) HlalS ;0 &5 LgSlo g55 !
03 035 (595 2 S5 Sy LT 33 &5 ol (1Ko oS i o0 o3 pilo
Siloslo o plxil 1y 98 0 ool akaS Jlos!l 31 S o (98] )l O g0 @



WS (o0 (Lo )5 @ £ 9,0 (Jobw ST LS I golaw oy Jlw o)L an
oo o Bl Jolw pundi' 5l amy a5 Jokw J215 50 e (£85 Fl 2 o2 Lo
#B Jobw W gac (gl coi i (pay 9 Cowl culioo jobe Jolw 31 ol3e8
2 2ki a & cunl gladgl ldgSdlo plon wlio Lo (o sldgbw plod 09 o0
Sl slacgomo o g odd usio S yiiio jab 4y (S| g wilalls 3929 adgl Lo
O)ldne i3m0 I IS b ooy ol 4id)F onge 4 |y pasine ainbs Ll
ol Jobw (141

(Or) o3l 78 a5 0w ledgSho JolSS g Joou 3 oo 92 adll ¥ g2
210015 (11-5) g (VoF) o8 SISl 10 1y S9iS 35 10 S92 g0 ¢y fwmnST 3 Liblxo
o Belin albawg @ oud it L' Evolution Jexi ols I J&! p)
((ailovsds wladl «ple (gl o (glailulis » glpplsS g yw

SV g Bl yo U5 9 Ll o Of G2 (o biewd Caxdy puw i (6,8 SIS o)
4 0olidl 3Ll ouiy sledebw 9 LGSL 59y 2 i Jw o)llo 4w (b oS
@ Ll 51 plaS 2 g 39 o0 0810 iwled Coomd i yoa,b,c ,d,e, fu g0
g bl,o of lwg ol a5 By lgd Comd .ol 00 pouandli ity s
w2 50 b oo asin |) Ly &S Olgw, i Cwnd o B YL
LT (o2 bomis Jg0 58 SoS 4 gy b 9 ©F 50 Jakmo 0lge by 9 35 g wlogerge
s ySh alie 0wy sledghw gl o Jlo 25ldae aw 0gb 0 e
3 IS e 92 loy cnl 0 D9 el Sl by OF ggy0 40 (FeS
el 0099 O jlxy (6 olio 9Ny g Hyg COyg HyO(Lslid il ouilously) sl 35

Szl sl polie g odd a5mi Gy 9 ey Fl p ol sldssle I By
9 gl S by Of Joh o Wo S0 adgl Glgmiap 9 o]
Joloeo Fe™™ 1l 23l g Ll yS Juud 31 (Soro gkl g plio g JT sledgslo
1o 3929 Sligwry 695 2 wailysl SS9 T Ho

Sgo dutd &1 530 b Wi (53190 a9 Kb (59,5 Yboio! & brg b a 5

WS ,S oo ooliswl Ly T 5 Sez g0 Suxe 9 JT Slge I g oogw 395 ldE
Nidged oo Jeoi ;530 yb il g 009 b3 LT dlasi b S I cpired

A



Wb oo plonil jiuwgid Joe Ll 51 (B conal 0929 a9 553 S SLD o
A ygS 9 oS & g 03,5 i 1) (HO) o 9( COy) Sy ,Say yussl 35 S
WSS (0 yw [y 095 13 Olgo

a4 Joo g 00,5 Wi 1) ol 5o Jalme (y5gy0mp 5 il s S 51 Ko (B
30 Iy &5 wliygn gy Fl 39 50 0920 Sligel 1y S g0 Sligel
D9 o0 41 30 ey lod 50 D9d (yo 92

YNHy— YHy + Ny

3 oo vb & g S 9o iy JUw 35Leno 35 &1 bgyyo Ly i as € o
20 5520 Wekw ploj gl 5o asdd o0 plamil v L 1) 3ouwgid g Ol wda Jloc!
WS o Cyanobacteries xSl giluw sl as g 0093 palio ¢y s Jolio
Adgi lalyd it g oS plmil GiST jedo j0 LT jiwgid s
Joloro slgo i asly coulid 351y (me) 32 0 Jolo (yienST (Jg wsuloioo

S g (0

Sl ez

NN
O T B P E T L :
i 051 4 3 _ S
U R EREE
oo o :
— . ; M o
Do Py P : ‘
DA -
I e FaN : H S ER
P Hy o Na Ny o
Y :
él,x.:;;/ié S N
e P JJJ [ oms oD: 5 “i‘ ' J‘J"’—"":ci}o
,q,mh‘hp’u T N s \.o/d_ vaitt, s
; s P :
oox \\.. Noe _.J’ R RN TR T’J"-“‘-‘:H\,i b AL A
R AL B P S
(el “‘/ i g O ‘ ;
f Ll i R
Pog g . TN
A o 0n el play ol
» . : E(,w\.a;_,uu\.u,ul 0
' O
o mmutq
: Jcrd.l'}\.]'s“
i

JUe )lbee a3l oad sledobw 9 LdeSho 9 (o loonds oS 35 5 (£858 (oo i (Ve-7) S5

&
.
ooy

\Al



YFe' + YOv—Fe-O:

AR o0 Sl ) g0 pid Llys S 50 g 00,5 gy ool s
Stromatolites culglogpmwl pb @ wibe ;B8 obracgoxo Ll ,lg S
ool a2 ,5 9 adsl sledoluw cudled azus b Culgilog yiw! .idd oo Sl |,
ouuls Joud SLlly polo Jlo 50 9 ol ouls JuSid 1 (655 gl 31 5 0091 sl
RS oo S [y coten 313 Ol Hlaio 4 g ey ilio LLE 4o Ll

Jolxo oyimnST il iize dlgo ploi 45 xdge .z dzio o (1)-F) JSis d
30 9 00 ;alb b yo of maw 10 (ol W)g0 4 oS wdy o 5l T 5o
o Slhgle 9 (LS $logi p Wl cd eS| 5l (Sl g 0 oSy B
S99 S S p &5 ploj (U .0iS (o0 O oy pd JuSld &y £ 50
ag 03yl (lglyd (650 a5 LT 51 Sy (e oo Ly ST 0l &b (g
2l yigy B ySL (ly Coms) bumo Cudyi oy g odd aid S (3l aluwg
20 oS Jexd |y oiamS| 0929wy o0i 45 (GHlgr yus Slag Sl 09 o
abilio gly Aadlmo Lid Ly iSL 31 ;500 (5 00,5 d9di Ll )0 &S Glgw,
Commwgypd |y 8L g9 (] widS o0 Slml 095 j90 @ ST L
35 Sy SLg R 3 g oud Jilols guyui o3l HE3 wiueS Hétérocyste
wa2 1) SleS by p ads (il Slysbo (LY 5 (G paio Hludo 9 30,8 gobe
az )l pad ol 45 W males Tany 09 o0 (re 32 50 Wil Sok &ilo g 00,8
SMgo 30,5 B, b Fo5 i 4igls 9 albld Cowod] Cany ) buxo Jolai jo yladie
S peo o 3l 1y Bdlo 183 ool cppmoy 92 50 Ao (o boonis
Joloo ¢y 5aunST g ool o800 )5 wiwd (53150 45 o1 ledgh acgazee (yloj cnf o @
D9 o0 €90 Ldgh (omdid Jlosl (gl cud (o g WS (0 0ix 1y of o
J975 9 Cumledglus olasi o551 L 9 (1132 Slg0 prund galio (oo yige (o am
Nols' aiaws 93 4 Las Sk aloyo ol 30 0 pFoo plail yiun Ll ogys 5
as ‘SJLQJ," 9 SR 0 ol J“‘*""B"‘s Jos &5 @LQAT W Ao

vy



Lo & SlS 45 wigd o JuSid Eucaryote slbdgle odsl o,s¥U £
Ol e 31055 o0 plnil kil )0 (Joku modii Jos g 00,5 @ole o 5o
Jos &5 2o il il 0 BT (50 SV Wdebw (ul (1950 5O ama
L Ol @ Jiue g 03,5 and 395 (9)0 30 CuwdlgylS Widgaie jimgd
G 1y ol 50 Jalo ¢y wiiwilgi oo a5 K00 diuwd igd oo 0359 550
4 Ll 51 (95w Same Slilgas 5 wisleion dalgi ()T gnn 095 (530 S
a3 lo36 Mgy 9 JSb iy joob b Jio adgi Jos axs 49 ol 51 .ok T o0 092
OLLS pludl g glgil Lail 5l g dgibgo yiry o Y gxd GLSLy 3 0 0 095
AT o0 0925 41 o I gl jlom Slilgu 9 ilizio

Sl ¥ by Je e /s iy s

|
s e (220) g iy St 4|

- - DS N T R USSR 2

COe - ), B
: -,
. g-"m@ Jge (loéa o
[ \.'.y‘/f—&
RN T2
o Lz~ 0 G

ONVGY 31 ooy 32 (oloowd cuS 5 g 0y Sldgbw Jooui I (28,8 (sommw i (1)-F) JSCi
(8 Jlw 0,5l

bbb oogr 8 Jlw 0Lk B/Y 43 by po 00lo 9 55 (pusliey 45 sy o0 H15
Ll 09 Bolai jI Jolo slhigs slua! axds bz glgl (o ,b ol 5l 8

A&



E9 koS (SCsi) ()l alidl jo ;500 By b by SO i b Ll (S
o sl A ) o0 (g Aamnd ] jloanns o9y b J925 9 0051 50 2929 4 [y sy
P9 Sl 4 SRaSy b gae 90 gliel Lxil 3 g o9 eole 9 5 b Commir Gl b
31 IS QLS g (5508 9 oo Dlrbo (w9 Carmb GLS Sdloxr (B9 > (s
(b SL Jb e 3l iliso glgil g W sledygly i (pge DNA (glaus
oo i By plxil jo (2Ulei a5 (Flogargo wmr a4 oy (pl 51058 )8 (o0 Hgue
o 5o 3| gy D905 T ke (3L G dliunn 45 3 T g 00y 3 wiilo I
99 &5 (Jolw sy Ologzgo b g LrgySow & pasmio (] 9 W0l 0 gm0 Camnl
30 ol by leiludl Lo asl ol 00gud Wildlls 8959 (gm Jlw o Ll
ham Jlo o)l SO o0 (LA 395 I (Seb 35 095 sld DNA () 925
P9 L) (0 92 g o 395 (e aiwd UL (LS (Jolw gl Jusid
S L300, 11 ome 69y el ki sty eS| Wgo s LS io )5
3 5 shae ploj of U a5 (mme) 32 S o0 ol (3aST 095 (oo diuwd
S92 00 ST 092 s (55 5y gy D1 Sigel g (ylio 9 (359 et
Log ols wynd &5 2llsilo (o g 00,5 Algin ) LdgSle (Su5glam 8
d o) Wldgzgo bo as g0l ) aBdle 8959 b .osid ) oo oy 3 aclllad adlow gline
Jol &5 o) 92 bl oo g1 Sl esbo (55 o (£ 9 TS o2l (TS
9 o0 00 ST T 30 (5aST D929 e @y (giST gy Sl b g oS Lo
4 olidabe b 9 LdoSlo plod .ol 2929 4y () (S5 30 i slem (Sl
Slekwls Lol id) (o 5l (2o wiws Hab @ i)l 1) (5aenST b ailie @03
Wdud SAi) delol 4 jol Tetanique Sl g Botulinique Soulgig
(Wbl o0 pglio o (AL (ST 50 (> 9 )18 3929 3 (9T Ly ()

| Fsls 2 Al 50 g (oS sl (2ot SIS 5l o) B2 50 99290 O
9 ol o0 Juol> (o) (595 32 5529w SLeiSTy 1 30 55 (5T 5 0391 &GS
3 b SLediSTy 5l o) $9) 2 S92z 90 S woys AR S g oo das
IS g (o0 (il 9 &ad jeb 4y 9 00y 0,5 Jols oui) Wlsege (STl

| ;A.:) Jeaxo (Lo S «s’T C,Lo.mi



S5 oL
9 ol 03,5 3w b g aiBbid ST JaSho (ygabne i 31 i iy (395G
4 0t &5 alie (holyT b Sy ol byl o Ll 51 JoShe B+ dg0 Laité
aly) Fuij albisw Jloel g ou 00, )5 4 g o0 515 dilale )lows g920
JB1 50 9 (Jobw (oo J 7S Loudig Jo10 50 () Ly 5 -ai)lo ouge
OLS ;o Ldgsdo ol g ouds bud (SU6)) (F) Sledoddlygimws LSLELS 55 !
ozl wailai oo 593 sl Slelo; & Guos (B b ilaslive Lubl SUlge>
39 95,10 a2l (535 )0 g0l AT (i SldgulS oS oy T (gl (stoliieo
Sl Ll 590 e i jo .Wlails 3955 (LS J31 jo abds bl
Adsi g 6551 055 055D dadgSlo pudi D95 (F9yd Iyl Sl (sl Lo
Josho s eSS (ol Ldshkw (pl (950 s a4 joB 510,08 0929 Jo
B3 9 sl Cdled b (B g 5100 eS0T 1 (pdims cyd mplss 1 (g
) a0 (o0 Sl 1) Lo T caten Sleduiigyy s Ll b jo K50
3945 (G155 s Loy T S (g0 J S 1) Jokuw (o loonds (sleiiiS Ty Lodo5lo
plul «wiylo suge 1) (pogams )5 S » (950 9 Sloas) Heb 4 A,
oSl jgole WS 0 HI5 p)lezr wib ;3 a5 aleos HT Mo S 0 adibig
Nucleotide Quanosine Phosphate lawd (pjgileS ouigilSes
351 Wb g 0391 W3 JgSho 555 yg0lo pgo alinb (glooy 3T aSST Jlo il o0
DS Jokw andy sl p3Y Loyl b Bpo 1y (6550 ol 9w gyl 1y o
WS oo S 0,500 1 9 4B )T 5 1) Jaddljgiand Sy 0094 (6 y0 Laiid Loeny 33T
ool LS 95 sl 5 3 0h0 ilovid ais b 1533 o ygolo Alswg 4 35 LT 995 9
30 30 yl0 Gl (Jghw dimd (3330) Jokw Glos! 10 acginn almo Sy 50 LT
) 615 4z Wil o &5 puiwsoo ) DNAlag b 51 Jlglyd sloo iy Jokow
lei oo Jiso Jobw ;590 (219 4 1) DNA Oljgws LRNA s plxil Wl
DNA (rrod g oulS Job Jlw o)l )l &5 ol (Jogoni' jo Codidgo a1
90LS Sy Jokw U (S ¢l piY Sleboddlygiuws als 45wl LRNA g L

A



bas LI DNA G 5o a5 1) (Fledbl pualasy )51.05,10 095 50 1) ludl SU L
Sl aples jelad QLS alar o158 (s g AEU (595 32 ()l L) & ol o0y
g oy ly oblS Ko 5l ol olaxi b g Glawed b g Z o J5 51 glasLi
o Bas Ll (ol 51 G badilga L 50 .,l0 &5 Cgb o (S 50 sulb Jad
$95 09,5 G |y Lilwil (95 .Wy9T o0 9g 4 Gz HLS g 004l 5
G5 N0 slilul & glasl adge o g bl a5 o5 gl adends jo LT
o 3 e JS10 50 b g oS asll jo aS canl Wl b g S (p] 0isS 0
20) 0l (> g ol Wb (Pl B g AlS (S g Jhide SO e &
. s a8 T . . . . )
97 Jlo sldlo (ol (] g Wi o0 Wigm (pdnp0 0,8 lael L) (auds 0590
39 135 0 o0 aoldl |y Gl a5 Cewl RNA g DNA cids 0 b g S o).
bus 9SG Gy, Jlw 05bebo 5l 51 ol ygiws sl (Sii3) 5 aolifin
(V-5) ISy a5 johilod .0gub oo (i 5| i o] Olbgizxo 39, s g ouid
2l oigy YU (ndyb 0 LudPlSs ceuwl g yle 4y SO 4l DNA (00
Josdo aal sl s oo ST 1y (S35 ol g 48,5 51,8 (Lol olii b b
O gy SoS A g di8,S Alold o2 G Loy aslh g0 S L udys
Wols' s’ Sy Waslis ol 31 phas’ 12 g o b w2 3 Lol Sl opase
Hg o0yl Johw atus Lde b ;0 9 Wjlw o0 0995 bl asll alic
1) Gibwailice Jos DNA oo by pb 4 lo 037 ot aiif NS a5 jshailes
il 1) cawlin wigilSsi ;500 w3l OO wladl ©jgo y0 S0 Sy
g Slogil plod citle Sy ayliten Lids Leas 3T (il W35 0 cannliols wuigils'ss

S o0 Joliso gy 4lS 59,8 g w5 ( IS Jgeol plod BMS 15 Lo yguleS 0 ailimlico’

391y 955 GloadS 31 S glin! g, 5 uelin g (pLil 5 wiS i o 31 iniloo g 5
b JUSH Joe b sl ey s o 4415 4 Tlixo 5 siaissd ol & ikeo Sl
Coiludl 0 dgb o0 aSST b wypé slis ;3 (Jg 0o o0 odiiigyd g 00g gydtgy Cudidge
3305 el g yima |y Lasl b b 5 05 Liasleial oalyh g ogai b T ol el

A%



g bwgi ou Al (ablo o youazza 9 (255 3490 31 yelS g i iy ol e
20 S poe 2 ogile DNA JoSlo cud fi (o (a5 (o0 Joo uS0ledsil (g9ou &
PU 4 6550 SlS'g vl uddgi 9 Jobw Jho adgi (Jobw (o280 g a5 slayls
T PP sew 4 3l SldsSo (aijls cuge @ 1) &ilyg albwso ¢ pply «RNA
oo 4 |y w3l il gyl wigo 50 5 oud sl Jakw S0 0 diws
a3 slaisgS 51 w31 JgSho il plod (65l bl Jlos! auls 45 (xBgo i o0
ool K5 DNA (555 50 - g0 0,101 1y Jolus (oo boaids (sl 15 g a8, 1550 AsgS
e Lud gl e (pl (Sow Gl 5 Sluai aiyls 18 wiigilS g o yLibee Oluss
O yeas B

15 el 5139290 9l 5Ll 1 Lol g yiovuze 45 Liludl b sloll
(ol 992 b cawl 48,5 ;5 w |y LSS ¢ vunw! ] GULG! 31 (g09uxo Sy
JB e g 25l DNA JoSho 50 ol (n] (oo Gl i olaad’ o 5L
51 y0s o 51 gliie 9 Ko (Sliilwil Sluxi 45 daetd olgi oo Ll 1 el jguai
ooliiwl Cad, b g wilaidy Lo 3l oswel Lis 4y (485 4 ol (golaws o 31 yiden
2 kS5 3l olgil Lo adligo Z5l5 oo 9 o I LdgSlo ol ouils
3 ool 4z 1y (09 7 g1 aSST w1 el o 550 Elgil 51 5 DNA (glod oSl
Wlodol Lid as 595G a5 o lesT 31 e o2

B,y ol oSy HLS Gl (oo Gl olowi 3l cawl Wy)le (Combineson) cus
131 51,8 K308y HUS le¥ oo b9y & 4 1y ABC Sie Ledl b
50w gl i 3laxi ABCU,> 4w (¢ly % ACBy CABy BAC; CBA; BCAy ABC
ails 1y ABCD G oy Ly 551 .0l o (61,555 Lol plus gy VX Y X ¥=5 551 Cawl O)lee
S0l 5,8 oo )LS N9y YF @ ylei o0 | ABCDUg 0 s S VXY X VX F =YF il
oLl 51 i &5 DNA Jo5do 50 .ol 1Y+ (1800 (slomaS 5 Oloas puulil asllls &y oy
3 e Dgd oo iz ol (SKae SluS 5 olasl usS gl @l BT 3G3 Cy A aigilsys
a3 ey Wl Goue S o (um due ;0 0o 1y due b g Aty |) o5l U Sy
JB 52 DNA OS5 olasi o 95 00 45 ol (] 39000 17 Sko csle 33 99290 5leS]
]y guad

YA



Glide Jolp oSy j0 Spai g oo a4 00 o5b pho aibiebss
Slasive @ile Slail iile 6ly oSoo Ay Uod ol o B gl g
| DNA JoSdo slogrm slo 59y il sh cuS i 9 i i )0 b og
@ o5 5l plilul sle o (w05 plebibican) I Glonsy e
20 ailizebgs a5 wageli oo Gliod (laijys » 1) gloje g wis sy p ikl
a1y 58l Cdghme a5 G331 51 glons g wis 98 Cansh Sl g0 SO
9 U5 Ll L5 adl .o )5 paSme g daSlxo 5 i ygi olFols 4o cascubls suge
45 091 (Loan DLt Al A g oo (S5) (Jyl ey jo I pad
dory ailiwlio (Jg o0 plmil ©gf 0 (LS 9 Sllgas glgil 0590 53 090!
a3 wplg o Azl Gallao 1) LA g5 o i 37 3 a5 Wilgiy il (539 &5 Connnrd
9 looniiild 31 (g ks (6l ol oS (IR (ledyge ol g 059] cawd
b iy 30 1y LT G 45 Connl mieno 0T oo 3l ot gt oode oz g b g pund
A2 20 wdS oy ] 4O ple

Pl & ol yoleds BB Slaxi Lad jolug (weldl plw o
anghiin 3| 3y K00 (B g ilex Wl 5 (B i Sodiy 095 Oyl
Lo o) 055 59y 2 &5 (J9 g oy a5 3,5 ;988 lgi (0 aiwd Lo (guuls 95
WS 3l o 53 9 LT 50 coud ygmid b plgh (T Gl 41 oo g 008! LT
o pole Jo 5o Wl (gl oly (S bo LUSS L2 .0yl g alls (b o 5
G sl g Sglite (Slogrge Aliwy 4 eSume o)baw (oo S
Sl albls bl e ey

OleMb| ¢ pdion ot a0 )Y L abld oo jexd b Joleo wull pollls pilon (giild
3929 opl b cCawld Joewdls g GleMbl o oI5 595 g glad asl coogus yiius

03l o0 )BT 1y Lo oo 51 (6 5bm0 eppa 310 (o yiwd (3 1 Lo a5 SleMbl oo

dlg b o il Binary digilt cwmedSlaols caso a5 Bit aols
pSinn (5l ol g po Jlow S Ola 50 4 L g Al el ol co Oledb

vAa



p3¥ CleMbIBIT oG bl oo yogols b g (pigy Guo¥ S pusilon asSul (40,5
S SleMbIBit goy owyls gLl By yo 1 (S 03055 (adien gl ol
Y st L (Y X Y X YKV XY = FY) g gt
2O wlh ol iy g gl aeby jl el S p0 &5 el g Sl
3 39590 WLS ploi 4 39590 HLs! g wledbl il Bit Vo' G 1" sgus
Cobls dmgi Wl Jg b BIit Vo' LYo sgum 10wyl oo 0,5 gaibiulis
30 Wb B g950,lgd 5 HST AbdS ol 5l g Comad plp o2 b L BLt ads 35,
Femod SlhHluw jo .canl o gl Soewils I (g,l0g00 §g8 dlacl .Dgib aid 5 i
P4 iy Soed g Wilockel 925 s bo 0,5 51 5095 Jlw oo slubio ay L 45 (yo

il oo b o 31 rgliio Mols ledll JSi ¢ & o5 Ylosiol i ylo Lo s
ol oo a5y ALY ol ;0 Yol a5 owd Ligaeo ool om0
2 3l glon gy SLewgildl 5 (635 (552 (oo dnghiin ;0 Lad 9 130 (lo sl
3 Elgl (o 9 @le Lo ol 53 0400 (T )0 Jakxe (Gue 9 JT Slge L ol pen
oulj b oliCiws Clld b (B 1 «i)ld 3929 H9ri6d A 9 p5 Dlogage pludl
PR o0 b 095 Cowgy (59 By A Uy i b ;500 (B g 095 (I
Yool g 055 4 Sohre 1) 395 Con ijluo JBy bLS, 9 63,
PS5 ey o)l Jood wull oS Ll (S o2l 0 Ologgo (2 odagd
(HU S5y T b S o jgulals I 55,5 (s ol 00,55 slms] Wlilgas o)
JUo Ggebse Vo 51 hen Ldl oyl (39 o ooy g waSy 9 Job o (ow 390
Wilodgs o) Hlaidied ol lailimy 45 Ll dlusl .ailovw] 8929 4 45 S
o1ol3g Lodle g 009y (eloir! Hluw Ll .ilodgod Ll 3o (Gom 41 (G5 @y lieo
Slasion j1 oyl oS o0 Sy g pudad [y LT oo 3150 U g wodd oo g [ 395
295 LI Lol 30 O ol oo lomns wid ammwgi 51 Lol i1 5 0392 oy futilims ol
20 el (65908 Yl (S0 Olylaibing 0590 50 a5 (2bgr 9 (2w 009 SOLU g
o2l 31 &5 kL olaal cunl Bpan g (2by0 Bllgs slp Lewsildl Elosl
ooliiwl lobd add b g (lolig b g 095 o add §lp s>
09,5 nl g Alojl Joou . wlaIdsT (Sb 095 5l (o) 6952 SUONP 305 (o0



b s wlg Nl 1) el (S (5,500 o Lewgildl g Ll yo (49,0 5o
Ledl sl ooldlg)ls 9 550 sl Glabewy Al sl G950 4 > (] 0903
4 e Lilul Lo (Jg csilgs o0 5lT 5 wiiS (o0 Camio S b Ladly w0 S
00l 00y (g b (59 32 T (90 Eloel prlonii hBly > (] Carmb
Ablgo ol audeid a4 HoB Liluwil Lo g5 o Canl (2190l 51 Somly Hbows 9
bl gyl LILE o)l awolol sl o B ) Sy oomt I S Joono Sl
¢35 lgl LI a5 axdl o LT 05,08 alive SlS Ll g oyl Sbols’ gl 31l
caxzlyo 3 Az olo i (s § 00,5 alad bimoy Sl 3 @yl b lojen |
S Gl Ll S g9 50 Toumo gy 03,5 B a5 i 31 lads 1, g1 plos
g owilas jlgl SRSy b (rozaiwd job 4 Ll a5 wibl o 351 LILE iyl 598
! 9998 g0 4z SR a b Ll a5 milo oai Ll Lo 5 iyl oo ;508 b
GBS wisll g |y (bl (Swij (Jg wwijluend Hlnl g awy Ollg>
Sl e GlgS 095 (g .aiyle Sb 1y oo 515153 9 (55L g pSKHae (23
Ol 38 ;AL L (2lghd 9 (2bsS ofy 3l (Frwgo Lot 595y Wlgi (o0 4T ol
Ollgas Ll glp Jas oy pi8 50 bl oo Bit 1+ Gledbl ol & gomo .,la5
wagd 1) Ll 295 Caio g ple S 4y (Fiby a5 puiws Liluil b (S g
o dxwgi g JooST Jlo 50 a5 Ll (Saij ey A9/34 Job 50 oS (o0
9 095 Ll (Fij o150 Lilusil Lo 0525 ings 995 oolalls, 5 (bl )l 5 S0
Fyo Tlaol b b alyop) g 2l o b Jis g Lpdsid 9 b pgl (95T
Ailed 55 pgusie |y sl (ol )l w5 dickyy o 1 1y Ll (Foiy 095 cilizro
kel 30 6550 9 bl wgildl slao,Us kB Lol baws o (S b 90
Sy b aalo 4 ol pieglS 450 W0 b Joleo Lyl (slabiold s YT
Sl Sl bl (pl (Lo Ldgaleo (Sas 095 Joou gu,6 Job 50 g -wilodg
S 93 anl 00,5 3| ST (610 (oot i (230 Sloiblo (Jg cilandla |,
RS L ity g0 ails alold va 3l yeghs 5l 00 a5 (oLl ey JLo
IV dele Feo Gkl cde 4 jepel (Jg il ails Jeo bLI)
el a8l i gl wwonis 4 Aol (pl b 2L )0 )5 9 LSS Heig0

A



s STHlsl g id Jlw Ligadeo a5 FUlgus slul (595 » Lilwil Lo iy iy
ol 4y haid 1) souogd Sllgas o) Ll Lo o1 ,l08 oo pud cailasisls (gldus o
Jd (3951 ot 31 Il 50 9 00,5 39l Lails Silo (s lu (gl LT (95 (g5
Ollgs ) Ailaiiog g ooz diwd HLLiS a5 wile oo ciliseo sl oo LGl
ol @ Glaed Lewgy 9 Lsigy W Syl dlawbio Jg ccuwl (raxd ;15 ovsoyd
Obadd yw b LIyl (990 jlew G,laws b Lpluil a0 caws ol
Jlo g 0o 2yl alold o 3l yoglsS yguleo Ligulo a5 500 SThtow Jloso!
9609l Gomw a1y Ll g axd,S ousoli Iy oo ouotd ©ldgzgo b bl )l asS]
G9) ¥ 090 lixo ‘SLQJM b oég‘ro 9 4ot (Ko 9 bL,.S}‘ .Mo‘so B9 J)‘.:u».é‘
a JJ.o o] )|J.§J.g Ls.:.z.m.: g«b&.o b 9 ub) 9 Cowgy c_ii) OMS| ede A (g0
ciliseo olgdl g5 goladl g8l glp Lpgamy g 5958 9 3T b B ke Masl
G s 9 LT sl (59, 1) 995 (43 Wolaw g 00,5 JaK [y pguw k>
3l oo 51,8 5 LT ouds ol g

oo baws Gledbl b g Slpmo alidls 4 bgsjo 45 395 Gy 3l (S aodls
adl JolsS J,.z‘f 31 ‘5|439.o.§ Ll .Mol.';.é| 399 ‘5)4.'9' ] 00 ) Q‘ég.?s.o DNA,s
Jw Gaadao eSSy U 095 a5 Cawl gl )50 diged .oilipmo) (595 o) Olog2go
0y 3 pliliony B3lg 31 Lal asile 3 Lo 1y 3 casciols Ll b (5 yicion Juad S

S = e 89y lszae ilie glgil 4o oyl wledbl i Bit luie 4
Clawl ool Cud — pSase ldlwil Lo b g Ladb b ad )5 Lywg o g

albgd SNy ol 30 (Selgm e OYlgw a1 s b als lplex Hludo ax
Caw! oo

9 o) lylailiwy (B3 gL dhewy pg) Alideo Ollgas (J)l Slgo
SLdglo g 50 e O (5955 b aiS &5 jghailod (Lilwil Lo g LJL (2L 5o
Ll Hlgiwl LW ¢ vuewl 1 JSCico o Lot ‘SLQ)?T Gbwop = DNA
P3N0 698250 2 L g JU SO L g yludl S DNA g 5lo 50 ool Cud ledb!
Mz A C G, T .Cunlonds athgh B2 )l 500l b g Olane (o) 59

AY



oS 9 (Cytosine) (pjgiww «(Adénine) sl sl 4 JT Josho
Jeoyd (F-£) US4 ,0 &5 (thimine) (i 0,3YL ¢ (Guanine)
b <0 DNA JoSdo bl Foces LSCis coud oolo s led C)T st Lo

L g 2.9 )&
Gledbl b Joleo Lo i yls wledbl  Bit i od & zlisl wgpy

Sy () MbSan s (IV-F) JSi 50 .obS ol ) amio Sy 40 oud Ayl
S DNA 3 ouds e ledbl .ol 00 0318 Wiy wilgs 0 45 3,5 b g3
Dilgs Jlows a2 il 1) o] Wb ol 0088 ol (2 9 oolw Hlews woyg
S9yS (Sighe Wao)ojrg pie Sy (39,5 sk gly Sledbl cul 31 (ways
Ol Azt 0,5 (o0 0542 995 Jho ualgi Hekiie 4y (i JgulS S L g 655
003j LT 1wl (S 3l pogamy cdlo wopg ol JedS b g 5 5SL 500 o
Cowlo buzo )0 W0l &5 Jldesle dcgommo I SSico hidd L 5 st
foisS g ylwaslie

i 10 (emze sl (plas g0 po &

o Sloc Lgawg 19 i licdh diny 55  ibiw! ol JULis 4 QYD Jlw o
2l 9 S Tas Candlgs 1) o5LaT (6 )lowr (g9 (Llwl ol iy Ll ca bt o
25 20 9 0% By (eSwg S Kb (Sigw sl S alie Lawgyg
WSS (o0 At QLIS couls AT (Jure (Sldliws )5 plod alie (Jgore 9Ky ;o
20 e (s 9 03,5 05ulliumn 5 SISG lgioe 1) LT aidlbge cadyy BB
b GIalis (0 yiags aST (o Wil cbls a5 aswgys glaaiol sl
Sb g0 pld a Jlo sllle wids (L 245 51 (Suij 5l edll e
LS S 59y 2 koo 0T 51 e g Ay i 50 OF (5508 51 Lol Lasilo o0
WSy s9a> 50 1) 995 S wdgi (bl Sliiay (oo pw b (wa g ooy y
(ol oy 09290 b 4 g pg A ol JLio 4 0590 o0 Caws 4 oSl
Sl Al o gl Yool .cd)5 51,8 0w 99290 3 Jeho e 330 59 o
el 0l £9 5 (2o (pi 5 (o) (595 1 (S

AY



Q10 Job yeligh Ve il o yiSa g8 9 yeligh Yoo 390> Lwg pig (32 555532
el (1+7) yio oo maigaoo 3 b g (147) 3o @18 lilso S b Jolno ykobigs

S pB2 03 g
Nor: essentiel
(S S e 5

)TJ,.‘_A; ARN

—
w

il wlie 52T

-15mn

-
~

LW
w

-

nn - lyse

ItH

10
"

12

(%]

g

18

13

N

T
i
-
:
--
:
B

\\
ﬁ N
_'|

;84 ADN
Mo esssntiol
S5 LARN ol i85

Endonuckease
Lysozyms

b Sl
St e ADN
37 exgnuciease
Proteme vinon

B A Y]

JRIE J U Uty

f: - , A
A} Ui

Proteina eon

P ._.J'-":: k) P

s 5y

AN -C-’L-

Aluls (1Y-5) Jsui
oo P Ty oy &)
JSciio DNA (glo yuzni
kol giwsd Sy
Wl 3g2 g0 (pf &5 Conl
I el S b vl

alio wilgiy 9 Oy
Ol ygsmws .S gjlw
Sl b 3l Wil b
31 oolisw! g g o
o6y Slewdigp
J&Io 4 (weyg 9959
Silwalisn Joso 5,51
9 o Bdgio (5,55
@ o oL
RS g el
S o0 2130 (99

3L SL 1y Lewg g o)
(Bactériophage

SHSL oy (Sw)
Sl 51 Il (o o8
DL S ads e

) RG] P u»l.uﬁ‘

1y Ll (G930 sl ol (ond 4yl (Sudg iUl (e 95mg 3o b 32 el ol

At

98 g



5 e il oy awgy o1 ao 9 wylo wglae a1 S99l
Al oz 0 Ay I Wil 30 g able Suiign el sledeShe
sl 0 S 3,418 59 30 1 (i) o 51 leMb] 4 SLlS'ss

(Luc  axkiie Sof abuwg 41AAY Jlo 5LET 50 (Adis=Sida) julweyg
@ ol SLlll g las )l jeswl gciwd] jo il Ko g MOntagnier)
royl

WS (Human Immunodefiency ViIUS)Lg’HIVF

oS o 18 0 LS (g35b 1) sl 31 (yguben S ,51 0510 Sl iogili Voo Sgus
Q2o o 58 o 59y [y o ol @ Ll g W Bl ) (rpe
S5, 45T 0925 b tamwl Cdy BB iz b ooy 45 b aplgs jrenlio +/Volyl
99 3l i HIV (o2l diwgy wilaid 5 5158 o1 )0 o0 JLS (wgpg o5kl
4 &5 Cuwl (GPry, GPyr.) skl & (i €99 99 9 (202 Jovdo) (o i3
MBSy [ JWsd 0ff S i (42g Cld Ve g (42g g g
) gy o oo LG 1) juul (e S (goumw i (1Y-F) i Lailass )5
bl a5 e ldeads S5 5o 0T (ilwalive &5 cunl (aigz omilo
s &y o | guwier el g e JUSH sk 5 eang ol 0 S (o0
Dgd o0 Jiie ;500

HIV (human immunodeficiency virus)

ADIS | woyg il (o (1W-F) JS&



9729 02l ol 00,5 03901 1) (5 3k 31,81 g g ol 1G ol g gyl (i 13T o
S35 Fly jode Slgo 4y dbime S8 4o w9 Olibgmied 50 b oyl
S 50 o (59T xex Sl amilyd jo b oualive PSSy oogll LSS
00,5 olmsl Ao Sl ¢ (5331 il Abn 3031 (g9 4 03931 9 (395
loads Mo (22 ldes (rier JUS! 82 b 31 85 )12 V51 yiien bgS 9

Sldobw 9 Lyl g LSl blie jo oy @dlae (I3l e ledgulS
20 Clgd Ll a4 900,5 3985 wdw JoulS SO S5 10 juul (g g aidud (S
Mine (aseds oy JB10 30 (6,590 Chghe )S1.0,5 o0 1,8 ool To Josho Y4y
O 4o 50 g edgei (i md I 1) LJglS g oo Hlus Lewgpg il iy
2 ey o S des it Jolpo (SSe5 10 08 (o0 51,8 (poibs Jilio o gl o
055 T il ()lgF (o0 Al 0 B )0 s Sl oS JS 10

JolS souiys 4 Ll 51 (K 5 00 alox dhus JoulS 4 Sl gy ()
929 SS9 3 (SUY S0 o Byl9 1) 095 Sl ol 5 Sz o0
awd DNA ;S o5 wylod oo (w99 DNA & Juuwo g 00 5 (gjlwaslin | 595 RNA
S9ie Olgo pili Coni (Y 39500 98 Dlss Cllo 4y Ll 55 g ouds 35 poito Joul8
Glico &) £9p 9 09 (o0 Jod ddw JoulS (00 Glemg g U (5 550) ouis
Slgo 31 g dgub oo slum juul (o g Jo ddgi pdllo Jlo (] 0 WS (o0 (g 5Lw
o dlgi (SLewg pg(F .05 (0 ooliiuwl 955 Jho adgi' (gl p dwdw JoudS (Fg)yo
Ao )0 Wigh oo i o] (2B Lkl leber ©ygo 4 JedS JS1s o
ol piST g ddei Slewg pa(D Loylu elBd Wyl S0 g ad; o 3 JeS
RS G y0 0y90 (pl g ddS (o0 )l 8 alos 5,90 1) ;0 GldedS 9 oo Sz
O g 0

P LIS o5 duwl (g jlwaslinn b 9 Jio audgi ooladl 3,5 @ jud 50 sl 4o
Wz Ologzge b oy Lwgpg eyl &5 mgdoe g ks azgio Lxl 51 g oud
WS o0 s |y ek

Tl) calo 9 (b (JBs (£9) 2 3 (abD) Jsisly (pBy) cadlep oo S
bl oo (owg g syl lsil 51 (JLab!

AT



55t )e

SleMbI Bit yonken S Lo i g 0091 (wa 19 3 yovuam <ilm 6551 Sy
ool g sl canl (aly amiio I8 U oo 4 Suo5 &5 e o)ls oY
39290 5019 ,1,8 Do aBly 40 g Cawl Jolw Ll (goloy JKb 4T wsiwd 109590
20 pigkne S (5950 S9) ol (39,50 Wi eon 3 Ll lal il g 00
5929 woldo LSl b (6,8 (6L ) sl lil (! o o o150 SO L g
N 5930 30 o b g oo 30 ol 40 oS oo Bl 45 lgr 4o Ll Lusyle
3 pludl (6l L Sk LI g oo Ly (slodg) Hold pb oy Laosgy J51s 9 L
31 Ay el ol o0 (5950 S5 4oldl (sl LT 2929 o jlows ot
1 T sl Lolil 140 iy o 51 039 9 oume slas Sl g (5T G paro
s Uyl A5 paso o£oi Sudgu ohT ol o WILE aS Gl o3l 13,5 ywoli To0zmo
S SL 0gd o0 297 Hlow w4 Cowlo pao (395 Lo 5O g Sl (5L
WSS ST ) 61009 9 (Gmo Hghd 0)lgd Wlei oo poso b g Cewlo j3 D92 go

Sl Jod b Lol Juold aniuad Jos o5 g0 s 38 1500 Jos o150 o 5o
0,5V g (b oS 4 (BLS g (s olge ouiledl Jood b g 4T pw &
o 0jg ol g pbily (LS (6l 2 dado g ool Sledgsdo 4 Wllges e @ 320
o (531 40l p GAlS, I @ hod 1) g ySh «(Figm Couo S 4wl 00
S o g Sl jy cilisee O ylae (gl

Slaslogrg b g wiylo 0929 3135 9 Lg 520 (5,8 yldi 1 pdo Slog 5L Lol
WS olml i olelaizl gly b ks wilgice Whls a5 (g3l
0929 S byl 5l ey il wso plxil Wb 80 S &5 ala,ls
ol 1y 995 (Fuiy Wl sl 0dgs JSSI 55 oy SN bl o0

— s IS (51 WS o0 o g 190 @ o el b Ygome b Sy
3 B el Hgloxas Wiz po Lol 9. (L S aids Cows @ Coli-bacile
B o aSEscherichiacoli il «isS oo owis Jio adgi g,

AY



olylailony 0395 3o .ab luy Escherich aluwg 4 IAAF Jlo 45 g ol Jowls
1) losgy 98 LI 5 wiyls S92 bas STl o1l iliseo glgil Leglnsl oguasis o
Escherichia Jwady Joe ((10-F) comw y S0 50 .00d0 0 JuSid
o sl 5o o2 5L Je adei o S givn] Gl oals ool L
P Lewo9igeg,S (1) a3 )5 5158 ) 0as0 LS 00l g 5 s il .09 (o0 cualine
(V) Wig (o0 5L 3o 39 (ol )T 4

509390955 b 55 SLewgigegyS S oo Job cusler 93 Ygoro (St Jos
Jolo gl g 55L g ouuds Coounsd 95 &1 00lo (5 55L (1) Wignld o0 S 5 SolS o5l
il oolo by g 5 ol (ySon

- _ Mg ‘_;'un;_;_,:S_:L
= _ 4

Tos 55U 31 1 oo gy ok 10-5) JSC
o]
oz sl gas el Holid O 50 15T Hob & 45 (Jabw ST el S
bl oo ol DNA 30 SLebI Bit ygukeo duoyle &1 xo 3 0398 b s ST 5!
pY SleMbl glaxio dwaily ols wl> slidia JBlus liv cuol 5w gl

Ao ] A8 Ly g 5L aS 8,18 399 (gldsumd Lol Jokw 35 0 40 .ol

AA



5,410 51,8 1 DNA aius 35 o j0.00b 0 b 6550 51 3 ovumy <ol

QM‘ )T
alfon o Bit & x 1o U Jolwo Sledbl slawi b K b g oylwsl S
Wibogi (o y8 ar 51 a5 05,10 ouls Cod sl 31 ST pp A (198 30 9 S
b o ol @ a2 gl g ud walss glaxis waily QLS ala I 51 e g
SlulS ks 4 Wil i plas 1 g conl Jolw (147 35lkeo 130 wo 31 JSieio
Wb aolS 4 aolS ledglw 51 G 2 0 oul Cud Hguwd wdd o0 oSG | (lade
(SUeomdii 425 Lo sledglus 51 plaS 2 T 2929 1 Lo oy 3l sguae B 39 1,2
2wl oad Jol> Lo omally ouls 59, des I a5 cunl Jokw L (250
9 0 Jo $097 90 iy 4 e g o0 S (i S0 50 (Jebw g
JSicie 5 Ll g 2l Lae wil oo b (5,1 &l ygiws 9 00y )5 Lo
9 sl Ol ygiuws Al o o] pll 4 500 b a4 cwl (o b s plod

ol 6310 CJT 30 Syt yloy Job yo g ol cd QT 30 oy Jlw oLl 3

A4



dudac (WS @ S wisu Wilgl o a5 ol Jludl ulaw a0 s 0,3 YL U el
S i 1y T 9 8595 1y (glogun i s Ty Loy cddd s 1y sluisl S (S
03,5 Cod DNA JoSo sl 9 gy YAV 50 (oo o) 5o Jlos! (pf plod
o]

Lo 6ol SO Ll gecanl Gloduan jlows (looalh odyy ogm0 SO (30,55
o S (Si8g AT (o0 ik 1) ogao oy (med b bl b g (K2 leas
S5 aldol (6l p3Y (55591 o 3 45 ol (6535 I Az D9 o0 Smsld (3550
b (5 yiniion ol Lilus!l Lo g Ladl 5 K> llgus .ol 05557 Caws &1 1y 395
4sdS 3l 3910k S5 095 1l 9wl 095l A0liKin 8 50 L ySne 9 Las S
Sl 3l S oS ol (P o 0B (o b s g ple Ll I i
adllao a1 £9,% a5 Cowl Jluw o 5l oS WLl .awe plxil 1) Jolw SO 408
Loyl (Soy Joi 4T Jlo 5 mlod,S Johu (G950 Jlosl 5 408 panmilso
Hlodgod i 1y Jolpo (ol 095 alidls 40 LDNA g o510 & i Jlw

o= (655 o ailbuls
Cod (Pl Olygwd g 05h (p9e SUSL Hob a4 bo s bumo o5 oS’ (0,
ool s yol5 Wisls o plxil o 9205 4 (3535 1y 395 Jlos! 45 WDNA o ouis
SU LgSlo ilyg gular Hlp alison 9 ©jg0 (p] jo wiils 095 (Lol adbg
Ologxge 5l (s 9 655k 9 ey g WBlgi Olpd (I b (ot 9y w9 Gl
b asilgi o0 a8l Jooui 9 (Jobw s Olilgns (Jg .8 widles (o 5l (Jolw SO
20 &S Sl o (prod dr g 0lS ablio 095 JolST 95158 (pew 9 o5 Ot (1
Slogzrgn 5o 1y ke JolSS g Jami (WW-F) JSb ol S99 & jro Joi (o
4 g39xg0 3l gyl b o glacl ple wbbe jre wleioo asuien Glise
o SNl bad )b o (Fouzn ol ol JuoS g 4l Jooi 550 29290
el o (b ol 3l (g )logei ool Kb g 4Bl 38 Sl Wigaleo Job 5o



3,10 0529 (3ko Shol a5l o Blos! )0 g 00505 Jozi 55 (s 41 35 50 3l 3o
WS (0 0yl |y puidd g B b JS 5l Lo oy (pwll (SoSelem Jlesl &5

Gygo 4 &5 jro SBgd bt (Paul-Mc-Lean) ola a,ks 4 Lo
ol aidl Jooi > po a0 wiland S I8 Lol aslh 59 p by
plio 50 (095 gpodd 3l g0 (Ligid 35 po 0l aio R ol 4y a5 glac gozxo
ol Joi &5 ol Ggdlo wlygiuws 31 4il 95,95 cuslbl g o g ol g oloir|
aoldl (S ilos yy g 9 QB35 Lo Slat 51 Jlw (gnlae Camngd (b 5o
glaod 330 31 glowilojls cbo 51 S 2 3o Blosl jo Gu80 (Ggamiwar L .0,l0 g aillo
<8l ylgi o0 1,

JSd |y pllaibiny G350 pimaw 00,5 ablal 1) Racgoxo a5 b
J8 o olylailiows dlasl 03 a5 Cawl Jlw ygudio 00 (6300 dwgs (] . aBS 0
0 (S dimwgy ol ol ol 0925 4 Medgene 9 Wbl Slul( Liles yy
oS o0 Josl sl 3 d Cond 45 [ idghic g az g g Olulusl g o5 g GI5
ouus pdinn oyl ylailiany pwlw b lud! 320 Goglas (VV-F) U0 50 a0 o0 JuSid

!

1em
e
Rat
S
Lapin

Ll >

Chat

S

ke S Mouton
23iuls chim panzé

&

Jettl  Homme

A

il Dauphin

9



Slul jlroc pgual o Caonw g YU jo.aliko Oldgago jo 3o JolST g Joxi (V7-F) JSCo
] 0l asidin Gl poudiil S Joleo a5 0 5 bas L b e

Sz g Ol pies sldewd b JSin Jol &5 jho (2,1 aiwg 05 YL..
ol A8l dxwgi 59y 4 395 9 o LB Liles p Lo Sluxl o Cewl (Jlw (ygulno
Il 2laa 5l canl Gilas alali g 08 o0 S1)0l 9 o 42 Jrowd 00lo b (2 50
5 Pz paw 99 31 e &5 s (pl Cailudl (e 4 ]S 9 ©llgs slbs
9 Julod 9 435 9 CadMS (JYuiwl g bl yuos ddlio wdd oo JuSi 1) 3he
Ol oS 4.0 35 o0 Aol pw pledl g Wlie a5 Cowl Al ol 1 a0 S
9324 b g oS Jo 1) (28l Pluwo rmmgin 9 puiless pusilel (o0 &5 Canl 4l
Joid 1) Lo Coilinil g polS @819 50 oS 3l 1) b pd plu 9 (LG 9 (Hwge
.Mé‘so

bud uailo oo bo &5 95z o) plad .cunwlel 9 DNA (i 51 wgliie 320 oy
4 a5 B (oo Sl ) (cmas s Ly 5wl (y3 9 U 4 (2 ledgbuw 53 ouds
4 9 W10 yoadeo piuo wiz dgu 53 (golul g Wil g8y S Sldglw &9
o2l 31 o)l wuo sl Ll Lo 51 Sy o ol o (o1 Lol 9,581 g0 150080
9 &yl Jlosl auls o400 095 y9lmo Sledg ¥ b JLail oyl (4955 12 el Lidolw
JB b gy «olgs jo (o g o0 St ldlail ol abiwg 4 Lo oyl e
9 Seupd cdds S b Glewsd 9 Llg, GBUI Llss aub o Lo jho 9 00y
ploticiw] ol (2 lsosiog SN 48,2 (),150 51 Joolo 55 ;S8 SO g 0092 (2 Lo
39 8 JLo Yo b Jlo 05 ccadgib (o) 53 45yl (o 3L 4 1 Lo Slis o by shas
S5 oo SaS 4y 5)5lob onl 03Il g0 mled ) Glisw! pguasy ol g (oo
Dghoo Jie o o2ls dwg a4 Wiy gm0 plewd gl 8o
ot Jlie o phy bwgi oud asle By ghaluws (nFeoldly,l
Lo o 132 conl iy ol g Conl (295 Jilio j0 (B Lo o (o brouisg sl
it SN s Lo 4 ol Il 9o aSST Jlo 5 0593 Jooui Sl ygudie oo dzess
o LT (3T (o2 baous 95531 cyilad g

ay



Cawly 6,5 ol 00l ol (G300 0,5 i 90 pwlo STHol 9 b (Lo
G 05w ol glaal g olTag5 b ponds Lol S (ansldd Jomo (s3h0 diwgy
Ygoro ol 95 ol bl oo Julows g 4o g Yokl g o 2 (e LK1 oo
ol DL 1 sl sl K8 00iS askine 45 0o oo Jloc! 4K 0 Sliio o9
g oo (Ao Fluwo j0 (3] 959515 5 susdie ool 3929 4 camw v b i g0
SLILAT] I (crmwg Al oS 4 dad 90 (pl (p adlagd glddolre g ey
Jaio w4 1) sy 98 (p] 45 (5)lodiny g9 0 S e 305 (00 58 1 Ldg P gl
a5 2l oted slp T (699 2 45 (Julmi 5 45 g eIl o el (Sl S o0
i 55055 pa3le 9 p3Y S o0 (T ool 5

b Joleo Ylaso! a5 5gd 4o BLt com g 551 bl jio 53 o cod ledbol
kigy JS Slaxi 3l 092 wplas wylee culply g 0050 b kigy Gldlail S slaxs
Sl3p waSy b Jolze gous Lxil 5 g 5%00 L o 2 sllail olasi )0 oo
Do aibgh oyl b 4 1 Oledbl o gbge Jolo VT S 3Ll
S 2 o 50 S g oo Slaziio wail liS wl> ek Yo b Joleo Yiois!
ol 2| el ol o0 e oMb (S > ygulan Yo gm0 3 st Lo
0dd 35 o]y I mllio LealS cdiwgs ol Glos] O 05,10 gl (g 3o ddiwgs 4O
o095 0 Jloel ( Jlabl a4y dx g g « w5 Cguind 0,10 3929 o g oyl ylailimy
A el el pegee Slpls (nl jo @8l Wljgws I ailyeS 598 celll g
S350 Mgy Coomd (2 5 ()5 50 (Pbg g GilgS o ygln g gKIAS 45 w0
ol i guiicien 30 5 lciomnd plo 5o Ly piy alisls .aiily

9 o> « DNA JoSbo sleos 9 gmy Y 5o Lo ld cod pb 0gm0S Jilio o

a5 i JLw 552 00 Wl iy 158 Gloj .ol 00,5 Sl | 3o gy JolSS
ot st g I 10 sablad [y b oo oS leStbl ol 1550 Lo i
355 30 51 255 5o 1 b il g leSlbl 45 codls 5T 1y Lo woleSbl (g ,laeSs
45 pasiamd 03l (9l (S35 32 (10930 L paylo EMbI 45 SlxT U g oS LI

ay



30 5wy HLE) Layle J51s 50 b Jilis & yge 4 okl 095 jio 3 zyb glaladls
70 BT g dounze 9 LS ©j90 4y g 3 (g Sl 5130 15 & Loy o aunil 5
o lodgoi glaul calizo

ol 695 2 9 0od aidle Jolw Jw (LS F9)0 olge 3l GbS K S »
o (LS 2 0,5 5k Cwl ouds Cod oly g @ olgs g Cows bolgs (B9,
Lo b oy g ol 00 b 3T 50 Lo 31 b L )3 45 ol (oo yoiicids
ol o Lo 3o b )10 S5 a5 o (3950 31 9 WS (o0 Cumo W B 9
995 (1l g Sl i Al Hluws g 0ol 3,5 wlelayl 31 (S gl 0SS o0
o Oledbl g dwgu o a1y Lod (pl Cliko 00 j0 a5 Cowl Sl JolST dlso
oy 3 (K a5 (2Bg0 ilod p o 51Ty Hloj et LaliS Ly lod 0 Sl (6,500 i
el o0 1y (w90 3l Slawlos b g B 51 Lo (J3€ b g gomm 5,0l g
1195 50 (Gt oS (o0 Canxu LT b g i LT (3o 50 9 LT b (295

i 5 9 ol (2 Ll e
2 0sldl S0y b

Wlo jL Lo 35 Cawl A o E
@Lo; ) 05 I (S S
Jolea b Bit 1+ 51 oy ylem albulis oo s )5 50 odud ol iledbl sluss

2y 00l g o cod o glags 5o asul 31 yidas U l5m 00 Sry Cowl ads 10 Ly
Sraise oy b ol (Gluil 12 500 ledghw )0 oud band OleMbl 51 ey
OB S g5 Gl &5 a0l o0 A2 g0 (2950 (Ol LS (og0s Slgie 595
b g 32 0 &S odiun g SO wilodgs piy glodaly g ails 5l g asy Lyl 5o (am
31 Ml st 9 o (53930 mlyT 51 EMBI (ygey s jo0 iy Sl 5158 50 0 (i
Yy o a5 oog Ally g9 (Ll Oylad g 0 o (oSSl
Gojyal 9wy b g 0,00 d929 g 21p¢ 9 gl (loj )l b glajhe
9 abls QLS .5)I350 0uiilgs jho olew 4l (pl (595 2 (Suigy WS (o0 (Fw 095
Iy Lol o g Cowl Sllams ) 3 cybas! yLiwld s 4 a0 055 1y diod

B o0 Wiy [y 0uiiles (] alwg 4 g 0991 Wlilgus LB o

q¢



yeood ok X0 pU o 51 o b g (w08 45 5920 b g (ylgws I ek
0,3Vl ¢ Mo Ollgs (BWiis S b j90 Hluws Slazl 3l suile oTsg5L
Cowlpiloy 2
Olas— 1) gm0 LiT S
Oler wiley Casy o5 2195 92
ol 00 o |y 920 30 o
ol o 9l o5 (oS
0050 0 3l ClbdS o5 ()

=03 b pociino ol 3923 3

(sw9259)
SS9 yuw] A5 (G395 03] yoo
((goxw)

9 aslal |y (ludl 3o olow 4ol guaw b g qwed P & cunl bz (065
Blos! (Cawl Cailunil G 4 Joxi 31 (5 10903 4F) o (o2 515 dlwgy &5 wlgs 0
&5 i o0 g3 Job 30 83 41,8 3l coxd (o091 g (yloj oilojl 45) 1) e
yas o ylinn 9 SO jee 9 oo 3502 92 (63910 595 L g s ol 8
LIS (0 9 0ulS (95 g S |y Lid e e S0 Al Geym b ol
oS (o0 oS (o 3 (Gl Hlews (Gl L) ddae
Coodls g R 9 Cowl Ctliegis 9 pins 9 S92 9 595

Caosl Gl 5 8,0 s (g
S oy Sz 5 (o195 003y (] S
Canodl ylgy 41 (il o) yos don
Ogtews Sl ) 68 (5 € jo ol b
ool Gl b (o B 51 o

q0



Present —
Homo
sapiens
1 =
Homo
erectus
o]
g 2
g Homo
9 habilis
©
3]
é il A. aethiopicus
=
Australopithecus
afarensis
4
5L

41



oSl b oLl

K. 'r

Caruud 2o 4,0 G.l.o 0)90 30 wbepd o sbwl (Yves Coppens) (wesel
pole oolST Ll o il ;990795 bl 5 5 ualy 30 (owlidipd po 090 (il 9
|

00391 Joe 4 jlow (LMW Liluil andsl (sl AilS jgkiso 4y Gnd 40 (295 91!
3l il gl Hgreio Ll g
Oyl 3 Ly 5T < y300()

. . Le Singe, I'Afrique et I'nomme, ) 9AY, Fayard,

o (olylel g8 slau
« Origines de la bipédie (avec Brigitte Senut), Y31 YCNRS

S alwdl o 55 Lo 5(

« , Laplus belle histoire du monde (en collaboration avec Hubert Reeves,
Joél de Rosnay et Dominique Simonnet), Y247, Seuil,

ol Al 70,6 bl o )b) (wdd s 9315

« Legenou de Lucy : I'histoire de I'homme et I'histoire de son histoire,
Y444, Odile Jacob,

o b yludl pud ydgl(
« Pré-ambules : les premiers pas de I'nomme, Y444, Odile Jacob,

v



/uLO ‘djﬁhﬁl’/‘m [QJ'LMAJ‘/F/A:&O(

« Les origines de I'nomme : réalité, mythe, mode (ouvrage collectif),
Y+ Artcom', ISBN

« Aux origines de I'humanité TV et TY (avec Pascal Picq), Y+ + Y, Fayard
Fa olyge GET ) codluil o)lpgS o
« Berceaux de I'humanité : Des origines a I'Age de bronze, Y« +Y, Larousse
o Lad RSl cakd wsludl
« L'Odyssée de l'espéce, Y+ Y, EPA,
S5 558 9 rmlwges (
« Homo sapiens et I'enfant loup, Y+ + ¢, Flammarion,
ool (Ll S dilye, LS
« Chroniques d'un paléontologue, Y * + ¢, Odile Jacob,

o o &l s 9 U 5 Land! AiluasiI(

« Histoire de I'nomme et changements climatiques, Y« + 1, Collége de
France et Fayard,

o a4 31 b Wigases Setngs 45 1 (sl (yie ek Juab 355 51 iy

el doado lgie A Cawl ould Pl (149 poliew) (v pwS| adxo 50 g 03,91

ol Jwadi 8,5 51,8 pyizme oudlgs adMle 0,90 axxily puygl 0 Jad
ol s Juad 33 Wlgi o

aA



RS

0 &lg (Riftvalley) cdj ey0 390 (Suwoj Glgw, gYay o Al
Olwil & Jose G 50 9 ouile (B (ygeme Ligene e 50 09 o0 oo Ly 3l
D903 ool J1 1y Jg25 ot 5 Jausro liloncds

o) T sl ygame Juud 51 il APe Jls 50 gyl a5 asliy 15
o, cids

A o5y p yob Cewl 009 Hlabd ddicod CaBlg (! s pdy Jg Al i0le>
o 4§92 sl (Gl b (6595 0gr(amil B (o2,¢ Jbo) (Sligy (o098 slreslgil>
ST 50 3 loceeuiils GF 0 (Jg ool g Juwi I Cawl Songi » kS
ADdS ()8 (e g (o8 Glg,l HO B pdy o0 )lghw 1) cdds ()l
sgai 11y pol Wglady a5 wadie LS aidS (pl & azgi b @y )i opl odpdy
G b (5l o (3T 3 45! (pguaks § g0 g0 S sl €3, 5 395
32> py950 gl 45 ol Jliwy L(Neandertal) JU,wls ludl & oud
Sl A cpl a5 wul dsgio aw o9 ol Sy ool s S b
091 (G (>9) 4 pd Jad (1] 0929 90 2 4 Lol 009

0900 (o£90 a8l 00gu ylwdl Juwd (ol a8 030 )F Leol o g (yladadidls
332 1y 8l 0,5V ASGT 6 0,085 Jloms (o2l Sl iliio 513 pmmsiloy (solloin
Syg0 3O S locedils St by ol 31 .yl Gl a Liludl sslgils
9950 o 30 Lland Al gi 0SS oo L5 Ll blus! b 55 clbLias
LSy Jlas g 9 ot 9 1 Lot (31 50305 ik 0 by 3Lkt |

F032,91 (595 s 3T (Sam & i’ 5y o 0,5V 12 10

ago Uy 31 4SSyl (S ool Caws 4 gualad 130 sl 5o 15 i
9l 31 x5 (o0 y9uaF (i crg)lo 3 ST )0 sl 009y oyl JolST g il
wblpd o 9 o giS (Tellhard de Chrdin) o,llges,ls
D9 00,5 (5w G & Ll g gyl 50 1y b yos plod 45 (Gguulyd jgdeiino 5o

44



3591 52 9L 35 (1408) (15 50 1 Jud (Sl iy 191 30 Cuygalo Sy 31 S50 51
o2l dxgio by &5 2092 0,5 05 4% 90,5 E90 wboe W 3l 5 1) gt oS
55519200 Slgo S8 &1 (6,105 )b wue Sleebyy i ool I o e odd Cdldis
(Pr.Louis (SY F¢ yomdy &5 laozos .Couy pp 50 1) albdS GLLLLS
o JUo YV Decoee &y g9 00591 Cawd 4 LlEL 40 1308 Jlw o Leakey)
Jlax Jlo 5o cax 4135 51 SLET Ly 8T (Ggms 41 (hyg0 <] 51 o 097 bgy o
529851 I3 LS Cilisko (o195 50 Uiy 8T Caoww 4 (Mol oole g g0lo SO
a5l g 09w o0 ool (Turkana) LU ,e azl o el @ 0jgml &5 glaal jo 9
395 Clus & .Cd )5 o0 plxil (Omo) gogl 00 0 0,5Y0L ¢ (Olduvai) og gl
Ol O 31 Jauad Yooo a5 391 ool o ay Jouusd Yo cove 51 (fhs Egozen 50 «(y0
JLo pgeden ¥ s by po il (Sledimnsd plic] oo ol o0 bl andh a1 by o
bl oo o

€l 00y Wgko Uy 3T 53 4Ll A5 dpiand cyiodao Ladlg LTz o

2l couds plonil GBLLST I (Jg bl ald Wilgi 05 CBg g ple iz
Lul jo a5 1) lear ciliso Gblo Cutpum ol (B 005 o0 sl 1) 990
JLo ogalee 8 9 7 (ledmsd oadd 51,8 H15 0590 oud 8l Legludl dlax] o
9 2951 LS )0 ol Jud Jlws guknn B 4y bgapo o5 ol 5 Lo y0 bt oy
oS ol 5 @9 Gl AT 9 el LS 50 Gy Jlo arkae ¥ Gldpud o
A A 09Dy Liloads oy bl (pl plod jo Wilodgy (gwm Jlw oo ¥ 4 bgo 4o
20 Wlo aulo S Glediund ailoads Taug gyl jo a5 5,5 o Lol Wl (Soww Hl 3!
(sl 4z losel Cawd 4 Ll sl 9 1yl 50 uas 9 gyl 5 Lol o Uiy 581
plod )0 gy 9 b BT 5o gl 51 bl Joxi 5 ulony a5 ol o
Lo 0,5 (595 2 (G ymaitie 8ol 4y (53351 9 e plod 50 (s 9 00ls oS yy Ly 51
| 0o

lo Sloj o2 Tawo o 3105m sl Gl lo 4 o981 100 51 ol 1

(s
s



&ad jeb 4 ol (S5 Tawo w2 (3 9 3,005 3929 oo Tawe SO 31 G iz
SF975 O9 o0 00nliuo 45 (3 13,5 i Yl (5l (Sl T Sy g5 o0
Sl 31 hlio lpaslis o oy 58 & law Joued S oW Can
W lod o0 ol

bl £ g5 oy Tz S o Lo 3L anbio yoeds gloaslis oy 5T 51 2y
el Gloj 4z 41 g1 yo Ligono

Lo slazt ol i Jbw (gaken 10 Ly a5 00,5 00 556 smo sleiow iz
Sawlboly 1y il g wiledy  abwl  sldgese g5 3l (oligem
S9) » Blawonrbgn Jdxi 9 i Jg .ol o (Ramapitheéque)
olo Wiz 0,5YU g Ldgowo ol s (SBAST y5 ouls sualice (495 6T) o300
P35 39 b 4 Comui 1y Lo I (w50 LT dnzraz (sl o gy oy
sl 66 4 ppeme o5 Sl Singlely & waiS s ;55 pilo Jlo 43 25
oo o Fo b ol jeaxo A j0 .Cewl 009 (Orang-Outan) Uyl
O a1y ol plwbidbcum ) 3 Bluwmmmdon S zual Wigomo 51 1) kbl
&oxe 5O 30l o0 S iy Jlw galae 10 4 Ll lwidl 9 Jlw (ygabae
Gl e 5155 9 oy 50 A IAAY JLo yo plulidludl 9 glwlbibicun j (oog0e
b 09,5 5| IoSloly 5 8,5 41,5 4155 BT 3590 S (ygalao A B Y 2 53250
V- RYUO- Pt PYSTE JUF] POV | VPPV PRVESCRE X P C [E PR P W]

S, J yabia ¥ il ol ol 9 Ui 3T ol s 50 oty 10
failoos askine (3951 Lo o281y Slaz! LT .ceus!

@ (05 sl ledond (S Jlo Ggadeo ¥ B A o Glh90 5l ez -5 T
abowg & &5 (Kényapitheéque) SGulas ol 4 o L5 .conl odol Cawsd
b g e sl (SO canl (Koo odds oy (Leakey) ‘SSJ’
J ek ¥ &5 (Motopitheque) S gigo .l Wigowo U b sBgos
2 MOto Aol (oul oy (lf Bime S alowg 4 LS Jlol jo (S50 & 9 9,400
AL o a2 99 55 (09 a8 010 Jleil )58 (S Ly 8T gier b



(J Jlo gk Chn 00,5 sl p) Ghge @ Glansd S g
SNy dg oillg 1) W 81 plos as Poel ke jo b slas! (p F couod
odds aBlg Somljge 9 Eow Slyd (e &5 Sy 0y0 (slao,LS oLy .uis S (o0
G gl ol S a Jow g odwl YU (SgisT) o lu oy O o 5 ol
Wyl W81 plod (595 32 WS g w0 JSld bl (wgilidl (59, y2 &5 15150
S5 G 30 (Sl gy 9wl BIE (pl 0y a4l jo s Jood ol FI
ML Iy ayai pl 3 (Paléobotanistes) (LS lwlll 4o po .0l
0 laidy o 3l gy U 8T Gy Al 0 Ll 45 Windy oo g uSS o
9 03ld aoldl 1) 85 (gyleale Sy oy o b lakale dlosl (b o
cnl W gydsgy B)lies e 9 Lo b caiogy suile lazr G yo a5 (oLl
wazio glelus ool 3929 4 g 0L Sledlw Job )0 Cansy baxo (G
ST Sigomn & Joo caidgy 0y 0 a5 il .Sl (95 50 1) b adyl slu
UL o 9 Llsl s cidgr 300 )0 a5 (2Ll g Wials o3iled 9 1585 9
wlolp (East side Story) «@ps oliwlon cpl . 058,91 9929 4 1y 539!
Job j0 &5 olsludl g Lilusl auls Jouwd Yeoo I o o (S ool Olualic
o wigod glp Cawl oal 5 HlAT ML wled S oy Cany 08 Ho ol ldlw
ol 0ol Cansd & 033 32l b 33 155 b 3 05lens ozt 31 s S

Cpminnd  JLuSlis 001) Lo 4 oS o0 )81

w38l (5ylet e dod b 90 (59 p il p) b Olaxin sl s iz
5 SaeS 0,5 awl Suiid hame b Gl azas (il £l g jho pxe
Joi 30 SiS! Vlaso! g wilod,S o Fuij aoldl gly 5y sl jo Lo Sluc|
WO g 08,5 OL.»T ksl &l 1, Oobus | by Sl a5 00l Tooy Lol o ol RN
) 21ae dlgo g pyloligs J& 9 Joo (2Ulg5 g (pobd b g )00 (ausld 5l (5 e
ool dusie sledus b 0 Cowl srmb okl Jgoro punilSn ol g wildssl
il o JolS g ool Jikie 545 o &4 (ol 1 gy J2

o 35 (5,590 195l iy wergo oy cubdS LT 1



gl lladl i i Wl aSl w0sgs Jgore oludl LS Js )l iz
PP ewsd &  (Australopitheque) SKggllpwgl S e
ol oled 31 sl el cul 51 Gimy Jlo gl ¥ 4 bgrpo LT (sleslgsin!
il 95 e gl 99 (59 Wildimilel oo

T ot gz [y ol i

0 g0l (& 1325 S g0 ol ) Clhao (o T cdSeun! g il giun (guia IS 12
LY 0305 3l dozmozr SS9 Wouis jui g Ll yiales Sl sleeluil (ylylolyg0
4 bgryo a5 1) Ll b 1 L1506 0 egdhay .S oo ol 1y Ll (i) ofy 45 ol
ilod 55 louy coudls fund & o 9 Cowl gy Jlw cyguduo B/ Y

3yg0 dnhad ashd o lslgsuiwl plos 0dg Sy gll jiwgl 45 (Lucy) ' owd
ot Lo i Ledlgsin] (puloldS (o juw 9 (5Ll pludl g glail g a8 )5 51,3 aslllag
a5 plxil gl 69y 2 FPS SWorliod 9 Ligoro Lglusl azm leilul Gleond
JolS lo Job 4o (yi8y ol y 0955 camwl (3l ol Cawd a3 o 31 45 glazacs .Coml
Yosol g (o) §9) 2 oS (5508 bl (leolS Luacld gl 135 cadly
A &S (o0 S8 g Lol Ll 1 SO Cawl allls Lol g s g Hloz e
ON 69y ¢ o ol odls 3 laaly oo g 505l eSSy eblhe (ol
7l S gl (yloa3 45 daw o0 HL5 4y 5 00905 (asdin [ Slayl blo po
& o o0 (piaron uwl 0092 Ldgono (louly b wglate 9 (95 Sldlwil Glaul;
9 i bl lolails g bagsyl 5o 1y towl aidy o YU ol )0 51 (2950 (owgl
9 R0 Lo w Glasll 5l o ¢l B8l o)lgile (c9i (S 00,0 3929 W
OB gy Vb wlolais| jl a5 awils 929 oL o2 2Uly phlagly o
SWoUE g oguo lid 4T 55910 Gy 1y 9l ol Gluleilais Gl bl oo
ol 38 Sl Vo caw 50 a5 S lgF o0 LT (Fomli ply 3 .cawl 009y (BLS
louy 0392 4zl 53 S a5 Lo 33 1 of (Sl 125 ol 0333 1 of o> lianol b g
ilos )5

Do wplgs alyl suiy| Olxiwo y wyd Slaskie

Yo



J38k (André le Roi-Gourhan) a8 Ighed o uil as,las by :
el 00 gl Jho drawgd o b 99 (59 2 oLl ¢ jgteiinn (pleogs U

30331 9929 41 |y dezmaz b 5 Ul (Ol by sl (S0 SMolS i
9 Az ] 43355 Gl 195 2l dd )T Ko 9 JB glale )0 e
a bl wab Hlalo b oo 55,5 (i Ho 4z 8 . Cowl (5510, loj o oligS
ot (I b plojen 09l pue Wi 5l wmy o axwgi U wasl GLAT (w095 59k
g0 4z 35 9 395 Gl i ool ay ;30 g wisbims! by LSy ol
S99 4 Gy Jlo galee aw a5 (901,81 L Lsws 0,5 wind Hlpl i le &
P3E 20 (g lion il liciald g iy LT w055 oy Cumngas (idgs ouel
ay S0 35 60181 awd Ly ory (bl g0 S35 LT 5o s o 3l dgmo o1 bls
W0 (F95 Sl

f3gs ylo jo oSy ol yiawgf b (50131 4z 20

S Gdo & S S8 45 add (0 0l oudh fud (BLS Glepo )5 axllas i
axpd o5 03ldl Gl 5,508 Jlsis (LS Jlw gandro 4w 50) Jlw (ygubno
3 el 00,8 S8l (Jl Slasie aly p b Gl g9 90 cxge b o
sloylgT g cudyd (ASud (Jg 1S o5 (G3k0 (595 sl SLSiy oI yind guw G
3t g oo |y i LS BLII g i sl ] oS a4y a5 Wilild pSxe
Sllais slls 9 y5,5 g Faidl anwgi 3o b 5,500 Glilwil b ;500 Bk
U axd )5 adlyygd 3l dlgo plwdl g £lgil (40595 Kl LT &y a5 Wilosys ,lg5 jumrdon
o g Cowl ooy oo |y (o) oL g Woguo pludl g glgil g 55,5 Ol
WSS el 050 b g oo pgaze Sl 4 1) 095 00 wilauile o0
Sg 49 0y Ll 5l g i (o 3l 50 (Sl crgo Jlusids 4 wole
i 9] ennl 0005 0 UsT s 1y oS5 30l (gl b a5 o ouwiS oyl
2 oo b JYarul g oael 9929 4 Cam b Gab pge cde 4 4o
ol bwgs o0 B puao Sllgas gL g odol Cawd 4 slglowd

TS g0 (ym o b ST ol il LT 0



097 (SI9 BS ;S a4y RS (6l (5ol Illae 5 LaSig ol il by i
oy Lil g pIdhe oS 4y W0y (yguy MBI PIST (ol gy YU (g Ll 0 i
(505 Gl S ol ) Lo ileods 3o )5 (0 Joolo bLI 1 ;5000 L
U cioits o aals’ s ol &1 )08 (o W (I 9590l (995 By LT & Sgai
Sl 39k Lo ymin (38,5 )8 0920 g il oo il Gos wiadh 4 ge Ay
Lol 1) Ld¥s,s by wioys (omw ol ,Sigdy ol pls Sgbige oo 5 Slo &5
W3 )5 0l aalS o sz (lygiler (!l Ayl pogdle 09 gl Rl azuii . jgaly
ol @08 9 b a4yl Gledlusl gl i by o2 a1y Ll (oo wisudlyi sl
Pl dnagi a5 plbjie wo pgaty g Byl gl & o 091 (3o
51 LT ail ol julad b g 00,5 dueuwd Sy ol ywgl ade aiiuiley 8gs axdly
Ny (e

L 1) 995 Sl o0 (K 9 Sgdio0 s Ladll &S lanzmo 53 oS olf el
3 A Sz s ogo 4 vy piycems] iy 5l Gl B Gk o
el el Cowd & (9 oy Jlw gl S 51 LS

amt Lo S0 y0 9 b raimed Ay (bl o el 45 o oundie by i
Cawliy BT IS is

S o (b Sl &5 CiS Glgd (03 (Jg ey o0 B 4 Jeiine 4 g (2] i
daz Lulph a4 wole g Gl 9 Can ) buso &1 (il ol 039y eliger (] plos
£y 2 &5 wilooo gl 9 Cowl 20ID o (glaliwo 0ui S92 90 12 3590 53
oL 10010 A Lus oy Ol i o3 595158 JolS g aidly Jgoxi laiges 1392 g0
Olpdd b Glozod |y o o5 glod ) 5o oo Calild oS Conl o bnmo (ol o
WS gy 1y o i ouda T Slidizg w45 ol (Jlgaw 395 o1 .05l

fam! oy § Juzxo S0 A o Guitee LT 1

& Joine 9 Cowl (St azis ladly Gine o35 o0 ol €S wlgs L iz
0190 09 oligs bl oud S uss Sl 8l ald ST Y o AS w0 s
&yl axgi 9 (G)laS @ Heme 1) Hobo (e Ao (S cde @ 5,050
o2 Yoo 9 00,5 00gu Sui) dolsl 4 ol gl Dg>g (y9dy AS 395 (w)y09) O)e



oboy ol 30 Wl .l ouds wlus! g FU arwgi § SoS puond (o Hlows el
2N 9 009 (G S (Jad jo JBlus ljei g 0l 3l Cudlpe 4 Hguomo juy o2
ol 0l 3929 49 3,43 98y ine Sl | e 5

Slelus! 4y aSST Jlo g 0w so Cutro 5 i O g0 45 bl 31 Ladls Lo 1
Failos )5 o0 4z Ll g ilascsld 929 55 ol 9 w95 ] ksl

Sy 4 Ll and (92 9 D9 o0 Liluil s 95 4 bgrpo dnd Cllao opl Al iz
il 4igS S 51y LT and a5 pyl0 o 10 chiogeiion iy JolSS Jlgio g2
9 O3k VO (eS| g perbio aw 4 by ueduly Slludl Al (o ()2
JBS ol 32 e o Je Sl Cemgd @ barpe gmle o2 YL
&5 i yleice mbe Glilwil Al o Ll SO L o guiycdsCul
oo o955 )] Glegudl 31 5 009 aLi ma LT L Yiaso! JU 0l gleglnd!
= 90 38 o JLo 5138 YO U g wilodgad Wparle bgyl a2 095 (s g wilonds
o 095 Wil 45 guilog ) GLsluil 9959 B (Sxy ciled ) (oo (S0 (s (5195
ilodgy o2 Uy BT gl poudisinns (5315 3!

failod y1 cym 511y LUyl ygmilog )57 (Sledlnsil &S wsS' (o0 ;58 20

JU,uls Gldlusl 51 5 aame SO0 )8 9 Comny S5 51 (ygwileg,S Siluil iz
ailuirg 0L 5 Coldy ol o wyL g asblo 0929 Ll oy (SlB) S (y30y ilody:
Slibul b jpai OMS .ol ouls yguilog S Sigm & e (Jg o9
1) Lo el g Ll g (530 1) 095 50 50 15 hilodgss (g iz JU L
bysyo (cioad SLFKinw asgormo bl ] CigSw Jomo 50 .ilod )5 o0 (59l @o
adyo g 00,S luy ) ey 9 P @ Gl wilaidl 1) ey Jlo Hl52 Ae
G U aS 599 o0l luws dmlyd yolre 40 Ll 51 6,BT .Wilesgs LT (g3lwdyg
43 bgsyo 45 oo poleo 05 y0l (g Wold o0 Comui (y3uilog ;5 bl 4 1 LT Jud
ilosgs JU il gLl

awisS Jab yaiiul e aiis b co Il Lglus! anis a5 Cawl Jlo oygmlne 4w 1y
Ty S5 @og b



b3S i yguilog)S U 595 Jo¥s &y 9 JU il b Sy ol il 31 i
b a5 S 3 65500 5l am (S bylpl GLSE (g 039 08 jluwy adiy 9
Gl a4 Heame ;00 Leludl aiad BeSl (oil sbaylpl 02Vl g o3l
38,5 G (] il QLS T I (i g s § bruo 41 995 (SC Ged o

00,5 anlgs lugy Jo25 ool leslwil Lo o LT 2w

9 4l drwgi i po S (59 bo o T o0 (e e sl (S Al i
Py Gy Jazmo 39 gy Lo bald 59, 8 g Wb walgs 4B Lo oy CdSu
D9l o0

b bl Ghalag Tose & bgrye oole Olyli Gaalsi 45 ausS oo ;3 10w
€l . S0l Lo oo ilsliie

GLailyl Wlgi 0 (9P e (e (Cowl pdy el @50 SS i
Dg iy e b (llai a5 aliS Az gi 9 el (59705 41 [ (a0

Qe (29,10 a S Wle I (pogr acludl LS 4y (padine (S0 ol 5o 1
oD guiind

rd g 41y g ooline ple Wilod S5 Sy0 ey ) e il 1 4l iz
O3l goliiel Jaol udlgs cod (0SS o0

4 b yo 45 w310 (su2lg Towo Lo dod g 0391 (s 3T (5392 90 (Ll (o yLi &
9 600 Gt 3 et o2 b a5 S Hl0lg 1y Lo by ol 9 ol o Jlw (oo duw
o b Ao ol |

LT ojlwilee yiobw i off SBoyme @b o 4 1) b lad ooz :w
€l Sl ¢ sawlcispd o

bg U U Slowe slis 31 g 3,05 gusly fuwe eof a5 505 ol 48 Lodls Sbls :z
o 08,5 bluw 1) 995 STp 8 g alwls p ablio 4 Canb ade 1o 6,k
9 Lgs b cadls ooyl wigFand pSilcaSd goou 4 obwil . ilho 3 b Codludl
39k 4 Jy WS e adgi s (ALl (lolig (o g 00,5 (55 Lwjgeg S
3 g plain ol b (001 o138 51 (SS9 BLILI ST ol 1y el e
Comdlgl adlgss g Calld adlga o [y (58, ol y O yu8 > g 00l 0 pi0 & o dod



olwil Jozi lawls i g Lid jo Joxi 9 Wy glp Sy oW 0jg0ly sz
,_549.»5 L»u.,s.iaww 9 ,olﬁ.o L9 S ga.ws |) IRGHL W) ,__gob'T ua‘ ).mu G 0)5,_5.0 ubu‘

S 3] 31 5 bl (3 S e g Sl Jox 79y (] 9 vy 095

2O (0 5l 8 w2 0yg0 3 @80 1) oud oy oy oS 9l b o555l vy
400

W0 sl U odamy (1o 41 plama 0,5 o)Ll o cpl 1 Gy 45 yghailen

Shod Jo g g Wil i gusly Taw I as plle Glogago 45
w0 (595 ©I092 90 pludl g glgil adgi @ yomo Jlw oo, ldbe (b 0 45 Cowleeod]
Ll Lo (Shry sl o2 yidolS” @ a5 ol (2 )0 ST 9 L 9 00
ol 00l 53 (49,0 30 (St 9 94 4 oo plod Al Lul g ol i

qpalaldS Jol> Ldgono b g g Sl (8 jlw sl 51 Lo asol oid (02! 2L
Laly ke p sl Oyu8 g Cwdic aSL 0d)9ls 5,19 b lsliiel a4 glabus
30 o JLo Hle 0ol SSTas b oo jo a5 o lelidl pod 3o o0 o0 LS
03,5 Jol> (95,59 9 g (Ll wio S (o0 (S Olilgee ali bo,le g i
lo 5 ool 2929 &1 .oy comiibanil 9 ygmm Ol (329,00 ygiumly (g ALK (T 51 a8
(O3 93095 (AL (@ STy il b il e Sligly @l 5l e
W rsn o & (Sogul g Caodl 4 ) 293 G0l (Fuij g Lomylge (Jlasy

Sy oode glassl So plgne @ gl B yo tailodg: goro o dlual CdS (gl
0P (Jg 0,5 (Ko 59Ll 9 (ogee @olmo y0 gl (obivy o g W Slueld
2 S (S b g pose) Lode I plasgad )l (ol by 5l oy (8 S
odi) Wlogm g pwluw g lo aS uiylo Hob Ko ylacelils plod .0d)lad gl 4 M cxuo
LT 10 (it &5 adgl oy (sledgSho I and g9 0310 o8 b (5 yileo Juad (S
4y Glabas 5 BT (pl g wlaids Jol> cwilaidly JolS g g ool 39279 4
301y E90 g OB canlie asly )51 05 0,9 LT 5 SO gup wioliel
A2 oo lid S



L gk a4 Canb jo 1) JolSS g Jeod aliws liludl Joou 0, yo o 51 S
oS (50 (N

(5 90 uW‘gNuW‘bo‘MW

DNA;l jouly a5 Jloj y0 DNA Jio adgi (e 30 Cowl xS 95 &l gk
O i 9 ol (oo St Dy ol ol Al A iy FLATT 0 s oy Sb 1y ks
SUS Sl b ol 95 il Glyolo sgip b g 98120l Oladald ol
30 bl ol jlews gy ol olawy 81 .00sS sl badeidS'es jo 1 pads
Sykko jlz Jooi &5 (Flimo 9 092 walgS 0L jlomy jui B (F65,50 Slani cazi
e 3 Loy y Slasi oyl ,51 9 .o walgs g (ol ALdliS Bb Lo oy Al
JolSS (2l pls g 009 2l 5 b (F95,50 S lod 4 wbly oS 395 Jgore
Coms ) oo Ol puds Jlio 50 poglio ol g 0,5 wlgss luay aolsl ol
ol a3 5 (o 31 (o) 0,5 (59 32 Lg oS wdgi (65 L cublo winlgss s92g
30 45 ol (Joi Az Cangliin ¢l g oo polie o 4y o by 01,81 Gy Jg
Sl oads dlomy | s Gl glS (S e Bl sl gl

9 Leigs )50 50 o G 9 o5 PO &5 Cowl ol o3l v S50 &
0% 4 Com) bume a1 @ole b b Jole ol 45 oxBge il ol
S5 paazy g b AL, 5 Jol> a5 .onl walgs Semg 4y (gldsms i
0 )l g oidd JSUb Olgo g (Ll g (S0 s (Sl g yml 9 Ll 50 39290
> B piB ;0 09590 (Of) (3l L &5 s S geixo Loils 590
3 &le g 0091 (ymo) 92 polite i (3l JbB iy oo 3 1y o 9 o S
10 50l 9 gyl )0 09wl o0 (Gumid y35 9 Sl Wilridenl' g Lagi yy B 5 i Jo0
sl W ailiiigs 450008 0 0) ke 355wl 09,5 b Gy bawxo (yledloe
&M Yeuo Jlo 51 (CFC)  9090,59,93 89,05 35 0,0, g 990 iy s
Sz g 8yh> guid,S 09l ke 50 1) Ul 392 g0 (LI Y Lguds g gie

] 00 oo po e 7 (P (59398) B )3 ouel



ol Al aoldl Lo ygudo (g0 g Jlw o)ldo jo (2mb job 4 e

Ll 50 .ol 03,5 3,15 5T 5 Slalyd B pai 9 S50 i Cario g ple 15! Jsg

20 P a5 (Loan GBI O 4w 9 mS (o0 oy ) (b e ol
102310 3 o0 00905 Sl | 095 Caioo g ple JLw I 00 Db

3 S Oygo bdesdo sl 50 9 (b Hab A ol (oo oLl )
Yyl 41 (Origine des éspeces) glgl slicw OlS LI 1AM JLw
1931 Al gy )5 poe 1y e (shanld 3 sale S o2l 92 4 9,10
D939 A 095 AdgS S o0 oddlio Canb §0 A oui) Wlog g0 alie JISCAI
28 Gt b 6500 3l am (K g 00y o (Bolg dod aSly sl
Ologago lgil cualico b .wilond Jols ools £, LT 4o Yok e bbb
O 381 (9950 3O (> Gl (300 Ol i’ A5 Ul Ao (999,10 (Wl o0 ol BUS
Woldd FeiS Wlily g Wllgas ;500 B,k 31 .05k Jolo 3 pgasy g9 S
39 (2 3 00 Lo 510 Wildiuwn s o0 ey JLow Riguben 50 45 LT b (Slgl 8
Yy )0 9 Aus oo 590 sl Sldloj yo &5 JULS g Ollgus Ll g Lol
o2l s bl oo Ol il (ol Jdo oy eiloasls o jdlins 57 9 (Juro Oligu
J35 Vsb sleile; b o 5 0395 Coll loggn glsil (Ol pled IS
Wl 0als 00ls (V-V) % jo a5 b pgal oS 4 (9,10 @ s LSS 0 lowy

45 Cowl (S iy P 9 535 3 (S gl 4l (T Jgeol ool oy 0 S
L (Selection naturelle) (b obil 1) 4T o390

iloslys pb (Mutation) s

AR



2919 45 Ay s Sl 1 6 ygua8 (1-Y) S

) F959° Fgj aby (L' Aventur du vivant) oBuj gleb obs 31 Kb opl
ol oadls w8l (VAA] oyl cSeull: b

Slgo dgues e ar b (Jg . (Nl oo Gl 81 (owade JIgi b g5 S 0,81 dla
ol gg8 U ol slawi Jud p2 50 ) bzmo b @illad puc b g (2108
ey e o Glowip canl HI8 0 W g 14 6lp o0 plnbe (Nl oo
(P)ile aplgs oui) g 009y yiddge 9l o0 Cawd 4y LB 0 40 dg> g0 o>
(F)ogo oo 900 Wiylo Jasdy LSg a5 3890 0131 5l (B 32 05 it b Ol et
Sl e¥emd (@)l plers W slp (S9I 9 ol Cunl (Koo Ol i (5
wlatwilei g aijle Judky S'gi a5 (elgil amuii 50 g ouls Jilo ;S0 Jnd 4 (Sl
Sl SoS a4 (S 00,5 piST yien wBS (399 o) Lo b e | 095
(F)loads o0 35 o b

Jol> oxmb il b olyen 5 550 Ju 3 (i (Elgil cnl 4T Judo &
bl omad Wb poolw g o



al ol aldS Gleel 1 (LSUa g azgi )90 (rgyld 3 B U AT gloj any
0,8 yiidingy Ny S5 oo o908 alics (yloj (as o Lol 0318 ¢yl g
A dw j0 (x> 0,3 YL gu 90 Ho (b (el Bl S 50 (pdiwn b
9 ANAS oog aBlg zdaw SO HO (295 (WS o0 095 Blbl a5 1) alise oud)
WY g axgin (195 9 0392 Tk eyl wai bo (sl 9T lablag (JbdS
S W) plodd Cowl ool BT (o) 59y 3 Jlw Sl ¥ (b j0 &5 (i g
Plp g oul 90 09 adyl o) sldoslo ylod a5 595 ocolw g adgl S )
9 ohglr 3 pLLS jl Wlogage g9 (alee Ligelro 4 Surio Olpudi 9 Joooi
o] S yx0 3 39790 cLaglunil Lo (33T .ensl ot _tiion (ybeodT LT oyt kol 0 ,5¥
iy ©llgas g OULS <y 9 o Sanio glgil (oegiman Gl b g paloads Joui
oS (o0 ST 9 0010 (59 1 Ll (B30 e S
o il b Fe5 Glelsx! 8590 50 (9yl0 b lxll @ a3 U5 Jg0!
9 Weg S BLLST 51 b8 conl a3y BB (295 oo olsS ldloy alold o
S99 i 311 SIaxi (ot (st JOUai sy (st Sraagi VAPY Jlao 5 s ST,
Iy Fee Plml ppazy (b Dolgs L ablic Cwglio a5 Jloljes ool
oS 4 g ol Jg inilose Bl polin ylol)ei Lild g wiy o oyt 3 kil
Syb 5l g akilooe ouiy Gloljel el gy Cullagy 9 Coms ) Tl b g LesunsSTy
YU Wilusl uwgin o a5 ool Comw jui YL )3y Slolow 9 axdleo )50
b 395 4 39y (o) 0,5 Carasr dzmydd 50 .all Wg 9 313 31 JieS pao 9 S o g 4,
Sbojl jl alizo Jilwg SoS 4y Conl Hlal ylo g il oo Rl (b puf oo
Coroz (5510,0 1 pSola poe Cde @ Bl Al 00 50 .0 G ela Joud
G2 )l e jeS 50wl a8l gul8l o 0 Yo U Y dgus LSU oS
VY 31 s goSTadylad 1) Wy 8 &S 51 i ol G2 o181 (Byb oyl ds i
g (358 byl Lieasly doldl g2 oo as Wg g 015 51 g il (o0 &5 5 )Lidno
Sl Wl g o buzmo (S0 gl aliuo (35 gy pudlys O 5libao 03 49 059
iy 41 LSz g Wighh (o0 T (oalad (51 F. ol Z5ka0 W &) (e (5] SRS



o 30 (Fowold] Ol SgaeS 0599 4 Sy Jluws Pl 9 Wgy (o0 o 51
S5 el Camo o)l (! 50 plian il bad o a5 Clilo e

O Juos 99290 p (Lghuan Hob a1 Cowl (S ol )

Lo 0,5 o0 Cliil |y Gllgaa g LS olgads Hab 4 ludl Jlw ol (b 9
g daio LS 5 ol Sllgs s Lo BIbl 45 plowel Lid 45 o 4o
and LT SSlAils 0929 b b y9 3 BLS 3 Slilgas ol LT .5yl5 2925 00y 35 5
lo cuigio 30 03 Lokuno Tilod S g0 (Sij Conmb 53 (Siamg sob & LS Lyl
LS 9 00 b gl i Jlw (ygubio 08 ales S sbml 1) glgil ol Ldludl
b Ll casciiolsd 9929 .g (310 ySLST g puiS b g &yd ol ys gbrails g (6,8
Sl oglite s golF Sl 5l (o a5 GblS g Ollgas (ul slaal 0,5 ol
(Ftg 2 G ) (Laman Ll S & 958 oo b &5 Conl (2]
Wilod 5 cdBs Ll Jgxs 40 9 dioges

iy S g s 090 45 il (S ponde 3y Elgil 45 29y o] Sua
b 9 3101395 o 50 s Ll o8 3L 9 Ll druwgi )0 g o310 455 095 335 il
Sl 9 W08 o0 Hh e a5 1y LS 31 015 s (51 oS pldl LT 005913
w0y ol wiilile s dwd Sy 4 wole &5 1) JLKw (g lbals
o2 3 e lwgs wiBd (o0 59y 30wy P B Y 4 SGOP ST &S (2lagls
s o5 48 (S Bgl8 (58 s 51 JUS 0 LSl o9y 9 w8 Sl Ll e gl
oLl .l 0030,5 Juolo il Wliad g jud 4 &5 (g2 g b 4 Wpd 0
Sl ) A5 wiails iy HuiT & Ayl G (Jg )l oo @S iy 45 el Jluw
Iy Woguo plul 5 £lgil 091 (539 50! SLFHS (Sibyo 4 LT sladilos 45 g iylo (Fgis
(n) 30 45 (595,50 mlodygl D92 4 ilie Sl 595 » 0 Wgw ol
9 Lo o9 L0 ol &5 ol o (ol s palodges sl WULS plw b g o
IO A5 w5 50 L Ol wolsl 095 wdes Wiyl od Loiman BSOS ygu
ol (5376 4 3L paled S ol (il 5w 1 g widawgS g 95 S Aol Sy

VY



4o b g ol o sl 63,9743 g wigy oo o 3l 6393 Lo J 5 9 ylai (yguy a5
i wlgs !yl £l

il 23 Yoy (o o (£ gm0 oLl

b 5145 ol 5 lopaslis 1 Sio Lol Sllgus g LS gy 3 cdls

9 &e 1) (£ Mg sl ofrg Hekio slp ya o181 aileus Jie ;500 Jud 4
Sde ) Lo a5 0)90 Juwd ilod S peSime (o> b g Ogame [y 500 (£65 Wy
20 g by g Foby ;00 S il am (b g yun (e plolie ol
LT wgls g0 0906 (52 9 o5 ooy S o0 (ooli 1) Lo yalin a5 2lgil &5 JL>
x| 1y GULS g Wlilgus ggico g Wi glgil Cawl 009w HoB Lpsludl vl Carndo
83 o plonil 1y Joe oy ot o] g0 43 s (S 45 shailod SuusS
gy JolSS (o sl 95 45 96 Gl ST 51 eudy wlogzge glgil
B5S Jlam loj 33 GBLS 5 IS 5 Sllgas 30 Wiludl &5 aigF 5o iles,S
A5y 1 1 Gl guly Sl ifos S ol (a0} 595 2 (Jlw 5132 0335 b 08 syl
i3S 31 op g Lloansd . annl 0015 ool Jluo b3yl b 1y )5 52 35 oty
Sly90 (b jo a5 F1og5 g0 glgil dlawi .ai)lai g9 500 a5 Cawl (5590 Hlews
Jloge g Cawl oS o) Wlogage dluawi I plden <Ol Wilodd gxo (yo)
20 oSS 092 (I b adloo JolSS lp Camb 49, ju 4 9 lgl0 Sl
sl S 51 ghae LiliwdsS 5 LASin (bl 15 Luwgildl g Euk Comb
S 5 50 Ol i g Jg5 Az Lol ppamolidt 505 1y LT paigalin Sy (i Lo a5
9 Wllgus> yog0s Bl .Cawl DNA 2 jlo 0 xd) 50 9 SilS givuaw! slidoXlo
WD )5 Ojygo &y ygb 4 Eghan Gygo d Sl Olpedi b g Jei g plalS
Sl GLlenlsS iy 08 o8 (awg (58 bawlgl s Lol )5 (49 5 (Aol ol
ol 3 sz oF Sl leie a4 5)loeg) bl 3 Iy wisls plxil 1) I8 ol
30) Wl Bl £9 (95,5 lolje AF WO S 0 jeead (S g WO S 0 colaiwl
Sl (09 o0 oolawl Blo 31 g Aije5 00 CligS aros B )9 ) Codrmn B

G995 > 9 2039 8 A1 bgs yo ui8 juiae ClS g @m0 Pl (5,8 4 by po 0948



05 Byl 4 bgsyo (2,10 gb Gl (295 Camwgy &5 Hluiboms (lga> (£9) G939
ol g 095 iy oS Conon U 00 31 how a5 0010 (400l (559 1 ol pinnsy
3 it ey, Jlw 313158 30 (lga> £ 95 (o 45 (I 50 T Cowd & sdwgS 2
Sl i o> D903 c0d Sy cawlinl g Coy w (ol 9 iy p TPl Sy
Jo 59 caSo ol Gaabeo (pade @ S il wo Wi 1 (Sjg
| oo

0313 plxil oligS Hlawn (Jloj o Caodl cpul & (TN (Lghan il S
) bgryo due Tog1 adlgs a4z Jlw o bk (b )0 (o2 Sl azl oy ol
Coprbly Sy JolSS 0905 i Wl oui) Glilgas 9 (LLS 3 LS £ 550 sLso 5o
S g0 pnd D95 SLael b g oy d 095wz b 1) o 151 9 &5 g ol

(Cambrienne) owbl o) oy cydgl
O 31 g o0 i Jlw (ygukao Do U BB 4y Sgusmo (bl (yro) 090 (gl
Sy S 198 o0 Ly g ol 00 000 Joad Sligusy YA 40 cny 49 030
WL Ollgna U (Lip 5 Juwd b ol jodr (owlbicloipmo (31598 p5loey S (S 9 oxy
oz pbael Coond Job 50 bl oo ailyd 090 (pl Clgwy jo Ol E e
9 e (035) ST o095 @ pazio (pmo) (S om0 yo 5 Jlow 0lkno
ol odilligy oo 1) Lewaildl o L ;o plod o195y ySo Ojguo & &5 ool o0
£ 3 970 601l 5 o1 95wg S (Fij 95 ol iy Sl (ygmles Foe Ly i
3ol pb oy ol Hlmdil 1) (Fe5 50 (nl W )F ol il (Sl K
g b e (me) (59) 3t (ol dngliie uluy I wr aloldl Ly i Sw)
I8 andyes l (owbo alold jo &5 (o) (92 lojlw sl S g Wl
oy o 39 (Foij asb bl o,ls Jusze @)l > 4z )0 9 gliiio g 9 s 9 433 ,5
0> 3l o) 69y 3 (SN «J9 (il g Jlw 0 5lde A oo 4 0929 ol b o9l
ol Wl caws @ o 51 a5 Gl .ol 03,55 jolni (o s5wg Smo sloe s
il pes (G)lgabd (asien Gleolil I JSite (Swiy SO 4 Jguam lp &5 ol
hhlw 31 Gl polo Jlo j0 wld .ol 00gs (Saij ool 929 4 31 yien

ARE



bl glS g Ollgs jga e g (29,50 S W) 5l gloo (e 55 39290
o b bl ;o 50 o) WIdggo pludl g glgil (p pols jlxdil 3l s (gusr

S skl g0

Ciliso Sllg olglys loatws 3 gloo s ins JUo ogakes O+e Ly i
a5 J jo bz Wlilgus Jaxmi (SNoSa vt 9 ] Lol gl .canl ooy
ol 09,5 51 Ll Slleidl g 09,5 4943 g 815 g oo 0310 ouis] Wilxio 4o
Ll ol oslo oy Lis
9 485 Wyge Wil 1 S p» p0 &5 (SYed g (owlbme) Ao sledlyg0
:}‘ A.;S)L’.C
Rl oy twlonld e 3o WolS Coound g 4 Tzl 0 Lglygo 2!
5T 31 ool (Phanerozoique) Sudgjgpls 9 (Précambrienne)
el ALl doldl gy Jlw yaudio OV« B Jlow 0 Lo FIO (S coymo) i lomy
Joxi Joll 41590 ! 31 Jlw o ldo dw 0l 0010 Zudgd o2 )L.s aS jehilon
31 3 y5mST 3f shoo 53 okl 525 4 B (soloond S5 0,551 5 il 53 ool
Comn| ‘5’5&»3)&..0 ‘SLbc}.& Sl | 9

9 (Paléozoice) Sdgjedly ol 0y90 aw 4 355 STigjepld (4590
00,5 0 pamdl  (Cénozoice) Sigjew g (Mésozoice) Sdgjge
03w 41 g WBO o0 ST 1) g3 9 Jol sldlygd &5 Sigigre 9 Sigiedlly
LY Mb‘s.o (Tertiary) P 9w O‘)9‘> as &9)9*» 0599 9 K I W) VLW ¥
OJ.;L‘&;S/ &9}9-5:& ) (Quaternary) ‘E)LQP obgé Or.bob)f M M)LP
(Y = V) poai j0.Caml 0ol 00 g (49050 L3 Jlw youdo VA 59y 3 9 00
Ol Slogudl 9 0,90 ;2 (¥ (olwl g (bl (o alizo Sl y9d (Ui ol
01399 30 Lo 5SL 9 b 035 0055 39290 (rdgll 109290 09 55 1 9.euwl ol 00
L (Paleozoic) Suigjgdly 4o a3l oo 85,9l (Précamberin) ¢y molS oy
SOl Sl eolw gstl.w o> 03; gs.wLuw Cy0) (Primaire) Jal olyee
gl 9 . ailedged ablsl Iy (635 yo 0 52 ool 8L wiile a5 Cowl ledodw b 208



Olgwy DY H0 fwd Oy @ LQ;T Soo g abls Buws &S Loy 3 (gl aigS
gl 0598 ol awlgl 4o .5l ol Bg>g dy Wil ould susd awlbicdh cyo3 Jol )59
adly 1) lows 390 gl Jod o sz g9 510 0)lg,l slo (Blo 9 (o) lALS
3959 4 41590 (wl yo 3 b Z 15 solgils LS 0 g Olpie g GBS dgl.ul

Y W |
SYSTEME QU EVOLUTION -
PERIODES el
S 37 oS Yisan gl o 04 !}iﬂ%
N | ke Sl 2l
Falcogenell  Ly,...
Liles 2 ondsl

Crétace JalS g GE o

Jurassique O sl

Trias ULL\J.L....; L'.ﬂjﬂi - LﬁJﬁ""L*-'J 1_}.‘:-131

G v O |
i) 90 oalsl- g5 By Tia

ey AL ol

=k {

LW

0351 B (593 (0l 0 Slogzge (595,50 5 (cuwlid () (Sledlysd G e (Y-V) JSCi

Cow! 000

(secondaire) owlcd (o) 0y90 pogd b (Mesozic) Sogjgm olygs yo
! 50w 3T 5 By sl axs iz 9 ol)liliua gl 9 Loyl ol

Al ool 9929 4y B logrge (9550 5 S ;5T g oL (sl o920
Lilos y opdgl (Cenozoic) Sdgjgmw lyeo b (Tertiaire) pgw oly90 49
30 1y g il 00,91 2929 @ Lldluil b (S g (G935 oly9ile ooled Slaz
Coled 59 9 Ligolog Ligemo plgl (Quaternaire) owbud (o) oyl (ily9s
30 oU & G9iS pladl & amd el 655 oyl Kiggl yios! (sledud]



ool D929 &1 (o0l (ylusil (iny) (3T ylg08 (s 3(solo (il (Sts) punlsld
el i Jl ok wuo 390> j0 Culed o bl ol (95,50 9 Jo 3l g
Sgzg 4 b b b 9o oy JLw 138 (o 50 9 ol goo b Liludl g o5
igds o0 03 (Y= V) pouad ;o b 595,50 ! plad .5l ool

3 it g 0099 0 g1 B a5 by alo £95 o i oIl o ymelS 0590 SLET o
G990 0590 50 Wiled T (Fuij Wbl ploey oolw (Jebw wix by S
dw W] o0 9959 A dwd S Gyls 45wl JolSS elgil (Dévoninien)
3929 4 |y S5 s plo pludl g glgil 9 00,5 loy it b b (il 5l g4
Joi (S o0 adgi 1) (Ge5 ylims 390 3 yloe e Ml o)lez Eg5 iygl o0
90 0399 bl 51 o Alolidl LT Ly 9 E90 oo 3 caxiiio (yliums 30
Olog> g0 opl I By W8l 0 BWI (Carbonifére) yiwu,S oy90 3ETL
9 ygwluld glgil g 4Bl g0 oo punt AisS Lod 9 g (o) (59, Wlgi o0 &5
\[ R VY] ub‘g.oa U" '“";)STgs"’ S99 A Iy ‘sg.Lg.)a 9 csS“""’ M‘wﬁh.c ub‘gp
ol g Wiogr (o) 05 g9y 2 LS g LSUS Flho b Jlo (yguleo
Pl oy g oo b S 9y 2 Jgo @lo (Foo U g0 o Iy 500 Wlogge
3o pidBo b (Mésozonic) (mwlbddiomo) p9d oly90 Lk yo &5 SLSU glaiol>
3oy ol Wlogge cdil g b ygmwbsls wals F,y (Crétacé) awli,S oy95 4514l
9 03,5 Iy (e didy 0 4 Wllw plar &5 adgl gasls 51 (5 g .assd) (o
20,5 o0 Jool> Ll 31 G935 (Faij5 g 5o glgil

Oodeo 100) (owlidicpoy 090 (3ly90 ST yo Sy (Trias) (wb s eyse 4o
(Thérapsidiens) W wauwmm!ly ob @ adyl 5100 w0 31 glaiws (o Jlw
S9290 &9,k (Jurassic) Sowlygj )90 0 9 WS (0 Joi & g9,
SWoyso 5o il 2929 4 Widlioe ollibuwy glgil 51 a5 Al JolSS
5 Sl B gwlals 0929 Sl p Ologarge Jgoui' g olui £905 awli S 9 Sl g3
39 9 Sz &z b s Sylailwy Wilod w0 & pllw ol a5 kT 9 conl
o (Paléocéne) (ywgdl oy90 ) Moc ol !l 0,5l 00 390 o



PR L».: Jexi o EgV & pmn (Tertiaire) G”L"*"QM) P g Obsa )LCT
259 591 dg2g dly F9u5 o) Oldgzgn £lgil 3 (B w9 oyl )laliny Slos

slaz! Ll Cdél Jg diyls 3959 a2 jod Sllgas cpl 31 goguzxe Sluxs
39 3w g ol oilos (Bl LT asliien o0y 39290 31 (551 g Sdwd (JgiS log> 9w
AlAilas 8g29 loy ol yo 4 Ngud o0 Gl £lgil ( Fg05 LS g Wllgus 4
Dgud 05 00 d bl o0 o &5 SFUlgus 51 (651 (9 iSoeS (S oo 4o
Wloggo glgil g 009 s dar (s (p paolS Hlxdil 51 J8 Jooi &5 w0 0 &
Cawl o] Cde a aslis ol adl Silovol D99 a3 Simd] 4 9 6,50 3l oy (S
obuwls ST 35 g o0 y0S w39y 0 959 ADAS Gos 0 4z L OleMbl as
S 0 3l ok Flailanile oy Glelwl &5 (Flogage (ome) (S
o (o GblS g Gllsns b jlows glgil (o oS Hlxdil 5 amy L ilaiilass
9 6590 3l am (o Wil o g B (g lapas YA 0 5,500
allse s ol 31 dzy (s g 9 (Blo E95 gl AT uls ouline 09w 0 ST
Sl (535 g2 a5 Widipn €l Lassildl 5 LS ploj ol U o5 ool 5
sl o Wirol 3929 &1 Canma 393 Sllgn> Oy b logon Ly i g wiled S
oddl OB 3T g Wiy o 51 ax g oyl o jgmlls (Buizs g olis,e
USG5 Sl 1 1 1 pgualisls s 405 45 j3lailon .l 393 & IS £
sy o 3 OBl e (595 2 &5 Sy sl Silew] Koo bgiw FI 5 b g
a6 wilandld )bl ol Slbdghy a5 (551,98 51 g Cowl Jgud B il sl ans )8
oi 3 Jrols jLLgo 8 g 009 (031 ey s I pidn SOl pos o (! 3l Jols
9 9> lagi p Sob Blo g Cewl ouillgy (SYgb W |y (e 92yl puw
] 0093 55 (o y (el Sy

Ll 3 Ll olasl « (CEtaces) bambin U ygmbiald (558 com 51 b cylo o
Lo 5 iled )5 oo (S iy b Sias 3 Liludl g Lgomo Slaxl esley 5 g Ll 53 5o
S5 Sl b aled 45 logzse olsl iy Jle osalee 10 B 5 o
ObT ke azxo 0b) collGed ol Syp b ius Wilons,S el cwilasls



Llnsl o 9 Lelsl s &5 ol Jlo (ygnloo dws S (419 (o0 g 438,55 90
oS o0 axdllno 0T yobaw 40 1 LT Jgous a5 ilons yolls

49 WO o0 SN kg 5 Wi jo bl ple ol JLT 4o Ll
Cawli ) 4z . )lo g alls (lglyd aBdle oS 9 oo @ o5 Canl Jdo (o
o 395 9 Ly anlysd b 1315 095 o (SS9 o0nieS’ S &y &5 (550
w0 32 4 1) 095 Bpanig immST g aidle uid dlge (T 5l g 00,5 i |,
1) 65551 9 192 311y (325590 damuaSTi53 ccmmo 31 1y (Foizo S0 5 O (LS .apo o0
aoldl LA i) & abmwgoy s 9 wilwse ¢y ©hoad o 51 g 48,5 wlyg5 S
oS o0 ol LS 511y 095 JSSI Susj adly yo a5 Ollgs g bo bl .aipd
S 50 Span I98 oy hST b olpon 1) LT (158 sldlyom (LS 53,55 b
99 damST60 (Jlos! oyl cpoud )0 g 0091w 4 Iy (Suij aolol gly p3¥ (5355l
o 4z g Al Jos 4z wiS e wix 1) o pLS 4T oS o0 280 o)
b dd o g 9 Wyl p3Y HlLS 1) aml lowle,d oS> camb (pl)
ds y95 398 9 dilei oo Ldz HLS (er )l 3 Lo | Azl g S o0 Ll
ol Jol5 590 (nl 000 (6 yoghsS (ygabue oloxiy g duo abold l 55

ol odld b Lome ol oo puo ol Gy lzmo b olpod plle (S
3,19 995 oy j lumo 4 45" (Sl j 9 ) o 009500 YU iy (fi10 9 o 4z p» (b
9 0L 30 oiligm b 1) o) oyl (Suislon Job Lo 0gid g0 oy 93l 0
$ylxe yr Tpamin o5 AL, WLl 595 HLisH b g Ll 3,5 saib
Wbl JBeSh (yaed Ziol 4 4z a0 a2 ol g ATl goladl
a5 1 pol 5ol S AoMS anwl il 99 (50 0515 Conmny ) bruzmo 4y &5 b
S pan |y (e adsl Slge wuo )0 YO Hlude &y el o Comoxr oy F idros
039 = (0besité) byhe Sl 4 Kl poye woyo YA 5l Sy S o0
LT el yo a5 (pasids (59,095 Wigalns 33y 50 i Sieo 59l Voo 51 iy
19S50 ool Sl oghS lyle 50 )l S92y (reldpw J SO 31 Gl
4 Sy s 30 plodsd HadS )0 53T o0 9 (sl L )eaS b g 1 el
) L )ygige Wl dlge 5 0090 o |y <y Ll puiund o] Wl oyl 58 50 o9

VY.



92 30 el g w9 Wl ST e )9S T(60 (2,5 IS g0 I Sl a5
Jols ag8a Wl Slge nl sl l38l 45 0o maalss Taxy oS oo By (yo)
Ologge yplw gyl 81,31 gl (Fai) aolol 4y auol Hladio azg 00) w2 1 1) (532
sl 00ilo Ly
Lolwd! JolSS 9 il

D)5 295 gy ) 4isdS b 4 9y o] S 4 (o Glusl 45 (5%
Lo g 9, 0g2rg bl o3 ;500 (95T 45 ool 4By JolST g amungi' (sl o
253l e g Sl e g iloiS 5 31 o Liladl i ol aidy oo 31 o
plod (b 50 g0 lagy drwgi' 9 Jgoui Jlw Ldgalin (b 50 (omas piww (S
395 3 Jodll e g Joo paisio Ldly Gl 595 2 Lo adgl olaxl iyl99 ¢
RUER PP e

SN dg9ume (o 10 Lo dlurl oS o H5 50 1) il o ySdoe (KigSx
35 s 0, Ll S a5 jphailen 5 grbaamo 3 K9S Hlonn Lo i i &y 45 Wi )5 o
SO Widgei o0 Sy 095 (6l yiil Cad b dgus 4o 1y Gledbl Ll Log gud
I b el 003055 ol (530 9 2 Z19,0) Tlodl 9 LT (o Lo &5 30 )5 (o0
T y% Pluno g sLdl,b Jo 4 008 039 ol ccalls |y wylie (p] &5 (5330 0929
a5 Cowlo oo drwgl 9 g o @ ol GO iy pod Cowl SO 38 g 0L
3 Llusl S50 sl 38 90 (b H0 S axdllan 1) Lpiludl JolSS aao o0 o)l
oy abold 45 o ,5 o0 K8 (p3jg 5,8 LT 5o .l ouls (155 )50 (JSS (yloj
o2l @258 08 bl yo e Jlo Sl wia 5l e Jb loj g il
& (2890 03Vl Ly Jlo oo K 4 (Sl plp e Sy alold
y sl 51 By g Wi o b 30 guiSTgualy Slgo WS Glads o3 dzgio (yulioxo
9 o) G joe b g ploj s pFejlal gl (Fdo sl slielu (lgie &
9 00,5 wly s Floj dlold cpl s p HI5 & (o) diwgy iR JuSld olgo
b el oolidl LT e JLw 050l /5 (po ) JuSCld aS oo o0 B0 b (95|
Wl o0 Hlas b by (Floj Alold 1l S50 g i Liluadl Lo s 0 o
039y Aot ply buawgi 45 Syhas olajl5 5wyl Slgo o7 Ldgmles puanni aslino Lne

AR B



Oloj (P (S po b asd 5 wgi 51 (Faij o p0jg) Jluw bo sl 0900 by 32 o
Sl g Jod 4w U g0 (Jgomo ol,31 (closia] Lulg) 9)50 0 9 il o0 7 ko (o)
S8 A g 3550 ¢ piy el 3B Jlw 150 Wiz Yleas ! (b wlallas b ol
3lo) pted S so Sl Lo yd sl HBT 4T 51 pidoy Sloj alold .5 pF oo
4 29y SLb) dlulw ;o pgars Slb) oo b b widyiny jac 5
S (o0 Calap 5095 JolST (B Gras I y0 4 1y il 45 05910 392

A5 S o0 oddlice il oo Jid 4 a5 o g cubdS a5 e o
Ailed )5 (5 yslanar (i)l wledbl ke az oede ilize glaaid) o Ky
bl oucs Lgludl Joou g ciliod Lules 9 yiulow JET colus 4 i U
s (615 syl lao cilosls ploxsl Lo 0)b0 (Slglyd (slesiumg}y (ylwlih
S 4 e b (BT 5l sloyly (£ g onile (Bl aslidl (55 9 oo iy
] 00y 2819 s

a5 ol Jluow 33 091 LB (09 ol and by (Koo Ll gl ol
LB odls o (Al (9w Blxio (ol Lraslr g o)l Iy 9 SigisS
a5 g 9uiSTgoly Slngion! o)l S 4 Wil ek bl ogei olx
5 S8l Sldgeme a5 W30S (o0 S8 Bilw b P (JSo laoiB oS
a5 Wb o adyl Prosimiens pb @ Adld Jus (y90m0 £95 poitamo 5019
Jho cygnne Fo G FO a5 auild oo 0) 50l ilod )5 oo Fi) o g pal 5o
(Sl S50l @ a5 291 g 1Kyl 4 Sy el lod 4 Uy ,5T iy
&5 oud aiSh Glis 53 59) » Yol g (Solar adyl sleslos 3l (b Wiz
iloals Jiko (29ier G pol a2 Ly 81 5l 09 (ormd 328 095

Lol 9 gyl g L 15T a5 w0 o (L LooylB 5y g (agmsy lxbo J95 g,
51 Slaimiled Ledud 3las! Sl .ilodss oy 050 4 by Jlw (b VA o
by ol 23 B olgzge glgil oly Jos opl 5 WS @2l Luwl 4y Ly 5T
o Jw g £ L O 5O o o0 BSUT Ty Al b gL o g0l a5 (glasl
oo Jumd UL Uiy 3T g aileoygls (yluwShy (yLawgasd jo .Cawl aibls dolsl
o, sz U g Cawl oul oavd (Oran-Outan) Sy ldgow) LS bl

ARA



39 Leond  FaisT s acciuwils oo Ll 51 (S0 asli b g Liludl sl 952 1 Ll
Mols' eyl8 (! Ly 93 SBALBAS 13 a5 wbd oo (L iy T 9 Lol 3 g
o] 00gs ugLo.m )3).o| b

S,ylpl g Lbadud g OB CS o @ asgi L Liludl oSS o,b,0 wlidxs
bW@M%‘ML&oSuQaM&M)OGMTWOQ&
oo o by 9 Jei (98 dumin OY gemo A Gl diiidlai joid J50 0S50
ROV RV 171 B PE PR\ Ve S Iy vwve]

30 rmS D930 ol 30 oyl JuoST &y (0L el 03950l 4 saz by,
o i (Georges Nutall) JUg z,2 13+F Jlu jo.canl Jolo (coumiiig
9y 0,5 Giaiand Ll (o buenign (SlediSTy G1ub 51 1) Slogge olgi oo 45
D91 WIsg2 g0 (bl o] g dniuw Lt glS LS (bl (SClo
30 99290 (il WIS o0 3155 S0 18l 4 1) Heile S g5 paw &5 (Hgo
o 5 s S5 00 S5 s 33 39290 SLiwiig y dule (o yB 30k 395 (s
ool Al Glodadign b p250l (Al &) (ogw el w ]y Sl D92 90 (495
Wl ylh wgwy (] sl Hud a a0 Sl (g 9 ol Uxio o
9y ool ol paar D990 4y 05 (9015 S (Il 0g2rge a5 Cuwl (4l B yre
oSSl e & wld g 93,5 @Bly oolisiwl 0590 3)lgn By )0 Cudige b
s 00y (Sigal B Cuawd & g aslnn 9 ploj o 30 g (! el
950 oyl CEbd ol (o 50 9 698 b (Suig Sl GloggSuwg Ko &1,
Slolais! a5 315 o)l aiol sloium! s DNA glofsSle el ooz 5 L)
9 )5zl gl Jlw S 03 (110 e g 09 asin JUg @y g (oode
(Similitude des Lallis guiiles b JolS cislhe JUg gy bsy 45
30 LAl guiled jo b g Louligy awe! wuwl ,o sequences)
4 LdgSho (owlichiipas | (bl (gusuadinb i 5 (pl &1 0,10 DNA (sbaudi o2dS o
alio ’L.a}su S g gy ol JLEI L (Taxionomie-Moléculaire) pb
) ©lgw; b g kbowd (alad g $lho yoe &5 gSlg0l) Slagion! 9,0 (9,

\YY



&l Jolgd dlasl SIS L g @280 Wygo @ (JgSdbo (gusvainb (Jhg; A5 (o0 (et
2 Jdo Guainb Sl .S (oo a1y SQaSy 5 Wlogarge ilize glgil
30 ple coldlg )l ol 51 (SO Oldezge adgl dlasl o aluly aukid 590
oA & (oo i Ldlul g Dlogrge JolSS (i )0 9 Wblioo sl Slghuw
30 9 hlizke ol Kl gy abewg 4 lojl ST > (g ol I ol gl .ol
10 ey ol Comod! Ll (K5 Jb> and 4o il 438 ,F plaul Lis cilize b
Slamli gbools 51 Jol> mli (wse » Jy cunl o] @bi o (Bl
Golae oo 3l L ludl adyl slaal jasid Glp Llowd guvcdscul
> b g o3leld (I Gldgems 3l By ST GWigems (£ (AU ol o0

bl oo yaito Jlo (ygakan ¥ BB o ey ploj 9 w00 Cawsd ar 1y 595

5590 (o0 5L 49 (Tl Az (JgSho (guivaiib glaosls
9 obwdl (o (o5 Hlows (o ol | JoSUo quo)T aS ol OT Axs gl g
5 i LS (ygeme (oo Abold 51 Wie b5 o0 Cows a4y (o1liz 5T (Sleigane
Sladie ¢l 51 (g S o 1 ;00 Jolgd bl sy b Jolre o glid (yaome
Ay 92y o 31 iy (5398 108 (L0 SLgouo 9 (ylul (s Aol ey oo
3905 30 Lwl Sy sldgoms 9 olusl oo (ooms abiold (/ST G /8 Sas) 09
e SO 00 Jleolls g ylid! y G.J.M.; alold g (/YO U +/YY) vaaly o ke &S
@ aS 1y s Juolgd 31 gyloges (Y-V) S alib oo (NIY G +/1B) Sz olg
Ol wilaxd )5 olonil ol cpos] Sledu ol (bl g Josbo Sl loT aliwg
o2 31 1y ilisee ldg g0 45 1) Lolgd olef co (JoSbo Goiudib (KoS &1 0B o0
L1y G 8T 31 (ygemo 5 oyl oot omind alold Mo .57 Cowsd a4y WS o0 ot
SWdgomn 3 Sl (and Aliold .05 duumy o R0 o libiny (s aslino Juolgh
Opaliy I ol 15505 5 cannl s 45 Conml gl 3l o 4 Ly 5 Ly 3T 5 )3
9 ol Sy o) vy b dmglio b G pol (S olidls
ailiwlio .adl oo ;S0 uSs wlin LT )l dlgo duoy0 Ae 45 )5 4 o pleolis
Sy i azlge il JUBI L plulads gludl &b 51 KT jo ezl ol

VY ¢



poe C)T g3 dol g g aisS duwlxo 3 1y loj ol a5 810 wales ojlal Jigy (]
Aludl GLS 4o .09 waled cdlan ¢yl oudsS plig) suigl dwy o S5 A& g,
ol 00531 1y ol ool Camwny (g, el 31 &5 Il s 9 betd ey (S5

RETE & TROMWFL

T E R R . |
ot gl g o oy Aol

Jolsh ol ik ol ol ot ((SelS £163) slivdiomsl b il bl (F-V) JSi
sl 3 9595 (o aliold Mo ol 0w LBl ol (gusly coms S H92e (595
VW laibewy o 9 03kl o abold g ualg B/YV L Jole (Monotremes) lailiwg

ol a1y ¥ 31 yidon m108 5Lis sldgons g oyludl (o Alold il o u>lg

Yo



Platyrehiniens Catarrhiniens

"; (¢ .,..1??"'.Flhecmde; — = Homingides Ll-‘w:'-‘“'-‘“

Simpe aragnie Macague Sumang Iiihbual Orang-Dutan Gorile  Homme  Chmpanze

(Hominidé) Lsludl ai

Quranapithecus  Dryopithes
oz ol 515 ohgilr g1l (pmels Hlxdl 51 am b a5 a5 jghiles

a5 g lilinn g5 gl i JUo panlno YO Loy vl 0929 a1 ol ylotiliny
ol bod dizmo 30 Legloy 3 U s cilonyd 8 carbicn 1 51 gl g Leggoun &lg3l

o Jos onles B

b millong d anpees

3 mullion @ annees
14 mill o
{'ann
millions 4'années, el W g
16 millions dannees b Jlo sals ‘|F

e J Gedee V9 0

Froconsul

Svapithecus

19 mullions & annees

25 milligns
dannees g o gades YO 0

Iy a 40 millons
dannees e e Ggekee T 0

J5op @ G Olilgas 5l aiwd (p] jho pxe WbIAS 3929 doye 4 | cdls
bl (JolST g Joi Sl Ggakeo YF (b 50 3 0,5 Toy drawgi ey LT
ol 29299 LT 5l bo 4y S0 3

las 09,5 cyl 3l 0leolls g (Orang-Outans) S p ligemo &, 4z
Eard Sboj 4z I g TCliS 8929 o e 1 by (2Bl Ll glalizd 4z 5l fuias
0,5 )13 (iolv &

30 olaceddle dolxe o 9 oKAT g G Oy90 0)90l A5 Cawl (FYIGw
3 Lo 4 im0l 35 oS uld ledl asl Jg bl oo ple cilide gboaii,
& ol)lwiliwy 0,5YL g (EW35 gl GULS g, g STl cadgl (sledssiho

'Y



oluld yladl (ol 42iS b S a5 job ylod 0,18 o0 lg) i cpalodwl 3924
el (391 45" Fligany o g oukol Cawd &y LSl g Ly andllan 5 (St
9 DNA ldsshe uly] 4 a2y 45 Blummenbion § Cowl oud <l Ll o
laor g2 )b 0ly0 ciylo Olilgas alizo glg 50 LdgSdlo (] dslio g (g )0 g
LS il Jgiien ol g Gy a1 ;000 L o2 5l Ldgouo 9 Ldludl o0lgils yusis
o Jlo Gaebo A BV 50 (pilaa (ul a5 0SS o0 S5 g oo (HBlg5 4 0 2L,
odgido alls> Lo 4y g wi)lo c0d o g jl Cawd o2 3L (Jg .Cwl ool §lasl
Joi g Gyl 5o b g W y8T (5, Sligmy YaY 511 b ks omd g e0g
WSS o0 92w DNA (5led o5lo

&lg Sy 050 30 (wlibpliwl g (owbdlgn ((owlibimo) o Juloxi g 4 320
TS g0 (At 315 ©ygu0 43 1y S92 i bed aimao iy 48T 5o

9 St Joe il o Con § o « i JLo (ygudno s B o o
Lol by 095 Liles ool (o0 pdil gy (JLuSis j90b 9 ool B S o
Sy plbdazmes § SreS Wil @50 sl 50 by A0 50 e Lano
codbimy] Comdg b (ylojod . o0 il 5 ()L e druwgi ()Sol azmi 50 9 Ogu o0
9 bl JolS5 (F—¥) S idS g0 Ty 1y 5l oyl (500! g 4t o7 Lggiaws
200 (LA dozmosr g jho Jooi b glojen 1) gl syl 3l glgil Jgond

S5 dy Ll HUS 0 d b wicirly ouds aislu ailale olss (o)l 5l 3929

ey e e (Leroi-Gourhan) ola,sSlg gl o Wl L
S P el ol oo &y Bl drwgd 0 il Gl & (lens i
downmog (ol 4 09l 0 (Fludl 4 Jouo oo 395 S 03Vl g oold gl i |
S (ol 32 55100509 (OLL vl yog 00,5 (55l

290 4 lgion (P il 4 Ll JolSS g bl s i 50 o
39 31 it & 458 U plalidh ol o5 (53 & 1y LT ilicha slag 5 yunicho
Ol cilaid iy Uy 8T 5y 0 i lay Jolf Sl by g (lgoinn] askd ,f50
20 Cd e b g e (SISl i laos b (gudadiub (p] &5 Cannd dur aidlLcllo
g lsunbly 09,5 90y ppadm St Jebo ulaib Olidix

AR



9 ol gon I Wl le a5 boslgils ,Kuo slact .o,gl 995 4y LSy ol yuw!

Wlasuin (S o)l 4y g 00gr bo (loj & 05 (s rmlwged 9 Wi )lsed
)

skt s 0

TS A

SIRARY

e

e S = &l
o J‘L"ﬁh_}ljipul‘u- ¥ [} 106 Gy o

SO g dozmex g Jho Jooi b lojen byl glgil Joodi g Ledbudl JolSS (F-V) Ui
18 50 &S Cawl Sl 4l pd gl i).:on’ :(Ramapithéques) LTI, )
b Lo (gledlio 3 (555 WSS nls 5T Sl 3 4 sis0 it JUo ymon A b
Ol lasin (ul plod .Cowl 009 (g2 @ilo &5 Cowl (2 gl 9 i (Lo
oolisiwl LS I wmen g A€ lgie a4 Cw sbails 31 Ll a5 was o
Ll 4 () ol (rtly 55 59 52 oo B 56T 3929 5T Julo g ailosS o0
AT wsS eoliwl ol ke 3l g drwsh 1y Ollgus gledlatuim! wildiumslgi oo
Lilws! als (ol CcdSCuwl SO0 3 )0 ool lawy Wlilgus ouilojl g o0gu 8 sleSow
Lalus!] acls (ol Cawd G 51 4T SO el 0010 1y cwis (o ol ] (LS 4o

2L ilaidy ooly b 90 59y o LT wiS 0 S8 g Wilod )5 Ty liwSTy 5o 3 1,

Sl 3280 gu,b g (Ko (Jg (JUS Srdomamo )l 58 ludl 0jgo 50 148) Jlw 1.
Sl 45 (3losld )48 codld g lod (B yxe 33 g Kil6d 5 e yd LgT s § banzxo g Lol dus
20510 Wl o0 (o 30 45 Legludl A ! (gaaaiuws b Jols' cuisllan g ubly oo 0uijgal 9 (SLiske

VYA



M| Wrom olgm 9 bbbyl cym 50 45 @uidS IS .ailosgs Bipede gl
310 (03 Logludl anlt 932 1) Sy ol v el g -0,10 0929 HiS

ads cmm Jw oo # U Y o tAustralopitheque t&wg.‘lf.wi Y
3 w520 SLoo,lg,T 45 (G55 Hloms (531,81 .iles ) oo (Fij S ol yiwsl (SlesLu
Sri sl 3T 50 g edg ledile g ails jho (1/B3g0>) oligS limws o
el 00 iy 989 41 Uy 3T 51 sl ol 50 LsT Sl g oyl gains! - sildsns 5 o0
Ngls o0 ool (Graciles) JuwwlyS wiloogs plail S b a5 Ll 51 glaws
S 555 e b g oo ylasuidiaS o3l U g (o Sy d9u>) yialiaS L
S 4 Ll and & ol S Aoy olsl wls 135 ol ifes,S o0
il 3 sl ligions 35 50 0,555 35 Loglundl dnid 4lnds & 3T (oKl ilad 5
Sl 0,00 0929 0L (wlye RBlo Ayl £ 98 .l Cmy 0590 (C.N.R.S)
(Australopithecus Afarensis) gj,8l u“95-~‘9-“)~*‘i Slovs
Yool 5 ol 09,5 (2l Juwsl 55 4w @ bgapo (Luicy) ' omgl 5 £95 (5 oou0i3
ilouns ceriis B ol 09,5 51 45 Cawlgibudl 5 31 y3lok

09,5 b S¥ob W LSCiy gl pwl &5 wndizo ylwlbilicans ) 51 )50 (gloae
9 Nlaibld Sy iyl0 ol (Habilis) wduld a5 Laludl acd 51 6,550
L s Loylely i Lowtinme oyl LT susdic ay 5 wiily ;K0S slaz! Wiy oo
095 plod LSl 5 &y g <l Wb 1) Gl ol Ll 9 0wy 5 ol Ll o olys
1Ay ey 31 S g il

W ,87,0 i Jlw ygadao ¥ 390> : (Homo Habilis)YMLb god .Y
Cawly By e (9 05198 9 S Slaezmon Liludl dnds ¢yl wiles 5 oo (S5

ooy Iy ((29251) (B Uy 8T )0 VAVF yuolgi YT 40 a8 ol (55 sl (Lucy) (owg)!
3500, g0 Sy Jud Jlo (ygalso ¥ 090> 33 g il oo sl 5 St ol sl At 932> a5
S S 900 iy gounin (SRS 5 00,5 (lglyd i gl 03155 9 0351 i VY f
Sl 0090 )5 angd auil 8 o 0390 50 VA Lo jo gedSCul Glasin came 0 gl )
Habilis .cawl oud 08lo Liluil glgil ay bl oylgus (gadudiwd jo a5 b :Homo.
Wlos gy (a3l (Sl 4 50l bl ancls (il (92 polo (Sxy

YY4Q



L kol gon oswd o g9 olhlicaun g ol eaday pdgl &8lg jo .aslails
Al (@l 2510045 oo i 395 Awd b 1y 095 HIH 00,9158 g 00y 2L
Wiloduds S of| il Jows (i oyt 31 o Yool g 0398 s ybowns Lpglund!
Olyge Ho a5 wakize glove .wilaiudls o 095 I Sl olF I, ] Iy
g oolidl Gl (Byd sl ST jo GYgb 9 JLSU JLusSis oS ol il
O 3 o Yool g 0030 )5 CigSw B slesdd 4 o gy slelSi
oy 39 595 ¢ Llulged .Cowl ol b pdule JolSS g Jooi 9 Ll (8,
Hilod 5 o soliiwl ogun (S g IS gl 095 (Glpsws I g b, 0

:(Pithécantrope) g8 &y b (Homo Erectus)’ VS Hlged F
JUo g 110 Ly i g aisls puixs o g oods Sl Loglusl auds 31 . aiws oy
e ol KaS 4y 9 Wbl 1y ST LT )b gl sl wiled S oo (S5 iy
o 5 513l el sl Cawd 4 LT Bl oo Sy 3y T gl a0
5 i b 5 oalal ol W0, g IS sl sl oS & 5 ilaxils
bl yo Lol sbliy g w35 o gyl 9 Ll 50 gy 9 Wi Ll @y oo
ol suds oasd bgyl g Lew] aliseo

P U ,8T 4o s Jlo ylie sasy L:).su :(Homo Sapiens) cwmlwgos .0
@ S0y Hlow (2Lludl Al ilodgel Wyl LS pwlpw A g oud
0 As T 55 il s (1 31 gl losg i3 B (514503 s 5 (sl
45 Wi g3 lyed Ak I cendnho 3 WS e (S5 syl 50 iy Sl
1y T ol 0399 gl and o & yrla 31 i35 oo Lol 0 LT ©y2lee
oS LYo @ Liludl el gl .ailoawol (Néanderthal) JU sl gleilus!
2 T 31 631 %00 iy JUo 5130 YO 31 5 ilasdy iy 31 Comed o i
S g 03 008 Ll

Sl it 2l 5T 555 g 31 caniio oS BogyugLungods 31 S0 Aiws
31 o LT Loy ylas 51 B 9 asliy g Wguls o0 0uuels (Cro Magnon) yguileg,s

WDgu o0 RS Wil Cawly ud a5 o leiludl Al & ouds cwly S Erectus

A



@ g Jo e oy (yguileg )5 Lludl Lailedgs JUHuils gl (58 (o
cdSwl awilyd (Dordogne) (po;90 30 5b ydgl (gl g Wil )5 O y>loo bg)yl
LT 51 o letdSo! 58 (STobunzr 9 (Lol 50 ol S’ g 0 9 (35 S 9 0 30 4w
ol ol 6950l cleplus] cdSwl & S0 ot LT Sl Ll ol fouy
A5 39 0yl -Ailodgr 599 shoms g #io 1AL VY i Caols iy ¥ goro Ll
dozmozr JSis ilonol gyl &1 e 9 4id) Aileoygls 4 Uy 8T 51 @ yorloen 51 oy
w2 03Il & Lu i 55 o e e 5 Lol Lo dazmor aslieo g oS g il
9 o x> SHp ol el 09 S el Fer Sgus j0 S b e
315 5158 Gl 9 Sl g yrnd g oted (T )0 &5 Gl 40U drungi (P guathy
) sl b a5 cawlpslusl 1 aiuws o jund @y08 5 md e 4.0l oo i 5l
Mol (pl .Wiloo,ld8 (Homos Sapiens Sapiens) (wolw — plwgon
(Hanry  ogmdy $pl joteie Sguld buwgi pims o158 5T 50 50 ol
A S Cawl ludl S50 g pbd (30909 rsiin gl jodaio .ol 08 9 )15 &4 Bergson)
Olae 3 bl kel oyl g 98 ;K3 g uBd (395 baumo b 1) 095 ainilyy o] S
Sl o3 o€ 9 aSTy0 098 pudly 3l Wyle

lasal ailodwy (G35 Qludl @ b wio,S log Joou' 5L Lilwsl (o 0 2 ¥L
Syl g lgal 53 5 oo S g yus 4T (T3S oS 4y (puraw 9 (S 5o,
b wadicn drwgi 1) 095 (i g (Suij Jlw 138 00354 03 (b g wilaslv 3L
9 Fied g ool Gl adgl Sliludl (Bole b esT v, Jb> &
o lw 4 g mlasle olad Auduw g (Louan pd g didl> Sy ¢y gumolS
i Fen 9 3390 Drobe (AL LT slaazy sl 4 5 00,5 Hhuw K0
(A=¥) 9 (V=V) JBbl mlouaits (s0 0,5 595 52 oS 9 Jo s99 90 (095 42 095
ad JolsSS w9 Ll g 03ileold (ggw 4 Ldlos yy adgl Wlogargo 51 oo
A2 o0 Ll |y calizo slesludl

A



"% 3 wliie Sy 2 Jg y0le g 50 S

(Homo  gmbw - gmbw gleludl and 31 owilodly gledound digei plod
Gwasg b Jg .l o0 goe 550 9 g0y o2 b 4o Sapiens Sapiens)
Fo adgi paeillo g Lgludl slewjgeg S ;o DNA sledgsSlo wylie Ol 5
30 iglion Lio 4y b g wilaid) Loo 31 a8 Ul olgs Slwil 1 S (lgi (oo (o
sgligs glittwl s adl) widl oo 5,50 3l Wglito 9 9,8 4 pamin 395 g9
oriizme (w0 pgary (JeSdo Gigdam ple )0 Gl Ve ans 40 (Al
Mols' Lol 1 Sy 52 aSST 3929 b sl ST sz 9 (Sl 8 1253 yo!
Goluxl 09,5 ol ded S (lgi o0 (LS (2 (Jg Bl 5550 5l Wyliie
Sl (oS (o2 999 sl Glidloj 53 09,5 (nf 8131 slaad ailadly JSid walg
SN3 J8 Jlo l5p Yoo b9 Ve 0 Aluoygls g Uiy y8T 50 50 5 cogr oS
obid ol X laghy nl b o)Lol pid Juad 5o ylday &5 Hgkiles ailod S 0
4 S5 Hlews 03kl g Ludl laudghdS'ss Allds jo gusilos a5 wilesld
b Jlo (ygmbeo gy U 00 2STas )0 (ol 3T udgy g 5T (sledgans 9 Llwil .ol
ilouuds eridonn oS pidne 45U

Sebl g by ygla s o ol o Khegd 19Ae sldle Julsl 5o
S295 09,5 S a4 3lato L & Laludl a4l Jouwd glgil plod' a5 wilanls o
Wlowd,5 Jol ! ouls slm! (SLSU (e gl 5o &5 05 SO 31 Al ooy
3 ogmbiy I .wuwl (Eve Noire) (Cawgiobuw (sfa>) alol 1y o) ol
9 N0, gl Wlindd a ki el o)l)0 Liddls (A5 p olidls 51 4l 0
o3l g )90 395 wlic 31 1S (gl 1 4,05 ol T8 (6015 Launsd (yladloe
S5 Sosls 1 (S Tpamio (LY 4 42si b gyl ciizms sl 43
Ogdss (I Spo 51 S8 B ol 0929 LFh ioges cudlloe ag )l ol b (JoSho
Colgels iog aidpdy 1) gl ki &5 () (wedSS) (o Kl293099) adg) o
(Genéticienes) cilyg phe Bog0)l JBam 4 ol 51 .occblos i bl

JE 5TV o VY o lo YO &yl 4 digogd aolig, 51 (wladl

VY'Y



S 930 Iy (Camwgyolew (gls>) Sa2g andyd g widyS ST 1) 4yl (ol & ales
Sl P wiyls euge a4 1) S adyi Jlesl o5 aldebe plod Laisly 418
20 Gy g il (6895 srusly g Wblioo (35 p0 awd b (ool gl
Seds oo ol (S5 6lp p3Y (6551 Ll 5o a5 WS (0 (S Jekuw 31 Gl b
(Sl gigm )y (wSglis wpwl) WLDNA I JCico Lojgog,S atwd (498 9
S Calyg o5 Jol> g Wlovuzy o0

Sldabe oSSl Jl 5 wblion pigegys TR ISice Sy 52 Lo oy sledglus
2Ol pig09,5 N Acgozmo Jho dlgi plSCd i)l yillon p909,5 I plaS y2 o
S99 4 |y pigeg,s Yn 5l Sl Jolw gl 9 ol caS i oy pige9,S DL
Jos LeDNA g slo (o5 59y 32 500 S 55 3 laleo 4 azgi b g Wijgl o0
sl (g orlojl w295 W
3 ny g aal g0 0929 & (i D9 (o0 SokT JB 15 Ul 97 9 sl (gl aSselole
oy 095 3 (oo 3T Al 9,500 31 (g S 50 Sosiadyjgilo sl (rdsl (0l 999
Jos a5 Cuwl Jdo (rod 45 9 30,5 (o0 dnigieilo ] il 9959 &ilo 4T WS (0
95 4 1) Jos ol 2 JSb 0 amdd olojl ey Sy @ oly (o Iy W

i - - e —————
Viniine iy _————— B |
PR MR S m—— | Egg Masma
Whombrame

EEE CYTOPLASM

Cofical grarula
oniemn

JUyoS g Ll a5 a5 Wiyls 5929 LDNA I 08 o495 b g yuis g
Pl S adsi Johuw SO aiiS 0 gl wlic pudlginw 5o Lil 5w
3 o odgd Jobw a5 (5 yg0 30 caml (55055 giuo 438 Voo 51 ST (Camwgl)

VY'Y



9259395 Lo parnsl Sy &5 (2890 10,18 (50T gino Vee BB Lt (Wdgigile pewl)
.039.09)5 ny R bg.lﬁu wgi A b uo‘M GJQ,LOJG-O 03.04 wgi J.">|.> O
5590 Bk 5l s o JSlS ) glad 039095 TN Cawwgl pigeg,s N L OT
9 Mg oo ol w8 3l g o 900 (g ieile pal oDl g (S5 S gine
Sl as y0lo (gl g yuiS gine i jlw oo 1y Cowgl puwdly g 4o 1y 595 GWDNA
o ol 00 g 00 Gilwalin g cud e mw (s Ll ey
WSS (0 dowoud 095 AB10 OMSLT W ly yo9 gy giao Voo L O gilwalic
SWLDNA 5 Jgoi 31 ya pw aipo 00 U gy JUyuiSgine SDNA o Joui
o Jezxi o adgy zBg0 j0 hid awd WDNA |4 cCawl Jolw atun
o) 53 aSST Jlo g S o Job Jlo Yo Slos 4 leglust Juns 2 53 Sy ylod o0
U Yeor 01595 b g o pudlgiw (5 S go GDNA  [Ss j0 GYexi (oo
0920 3% 3N Gy g | (2BAST 4T 5,5 (pugel 8 wld 3 g Cowl 48,5 ploxil
SEWST ol 3959 43 el L g yuiS gium 5950 38 J95 Ol § s puw il 00l
Dg o0 i (2Blg slaglige o

DNA sbralis asdllo a5 culild 0939 olebgy 39 VAV ldle jo o
aowg @ ) Badgjgilo ol Mo el oo (Sow 1) 650k 9 Gy ()9S g
301y oy e Ll asguiSTgeoly S 4 g Wdgein Hloplis guiSTgsoly olge
P Sl Olidxd Wols o yeid a5 (5 S oo DNA saallis
olis g Wilouds s (goumio SYle 4o Ll 31 dlols zuls § woliso gletvg,
399> (i (5939 Holo (5T gl A S joy (U5 T gro ke AT AR (0
Sl 550 4 SO

Leaiogs 008 50 eolasw!l Wlidas (! 51 35 o (Cawgrobow slgz) yladlow as 51
A 4l ol o Cauilyigo 630 GG NS gme pF S (nl D529
P LS (2 (J9 -0l Ja a0 50 (0L il Comnd ol 1 bl gl g
1525 ol Joud BB s ool ity £999 42 1) S (3950 30 Bpo i a5
dolol ylomod ;500 Jwd 4 i 3l Joxi — (Camwgrolow glaa) — adgl jobo 51 o

VY€



0055 oLl oo (1l a4y i 30 3 b 55 (ygaalis T 095 9 culs walgs g anilo
4 Olida ol plod 03l oo 993 30 SalS 1 9,3 4 pazivo y3lo a5 (091
U 8T 50 45 058 4 pamie 09,5 Sy 3l (55900 Slilusl 45 WS 0 ol Jl>
ABS W Odw HO ledd caliden Wiled )5 o (Si) ailwoyls L o9 B
il g 1 T0S ddd DNA Jozx5 s g il oo aS5T 0929 b ylaciosiils
b g lame GLDNA ;o g 45 00,5 (o0 jguad ol g yuiS gio DNA g
P2 Sl oS 09 oo ki ol (Soigdem el (o9 aliwg 4 g0 g
2wl &5 @il o (8T (Jg el (polaiBl (o) 59y Glogage glgl I S
3ol sl 1y «dys Sl 50 1) oxub 4ty guSlgoly 092y Lt ol plod
G 31 st 3 94355381,y yldlo Comwl Wglitio (a0 0,5 ;K3 apol &y lanal
b g LLad 3T 31 ouds 55 s guiSTga0l )y cuiamod 9 (S0 &l 9 o) E 95
a5 Colld axgi Wb ju g wblios it (3 lulpd cone Gy Slhals
Tlaw 30 ol Stz oS udyi o Hlew Jolge 5 (SO 919201y slagi
955132005 Olgo (3L Hladio (o031 (Glomes Hlxdl b g (051 SLAg 5 9 boygusT
Sllgus (595 5 9190 (2! (59 598gm BT ansl 00l 00Ty (o 0,5 hauw 9922 30
$93 » L9550 gl 5l 5)kel j3ip (Jg sl 00,5 dlowyl (gllaoli sl
39 el 00 Al AKS ik b g Comd Cawd 30 guiSTy Slge 4y ouls 0341 0 o
$oRy S mableS (S g S o0 iy 1) 9S00y slogi y HUT el huad
08 Gl Jlo S Wio 50 1) iy 43 00,5 3,95 31 sagi 1l ylei (oo
Sl 0010 (gouxio WLl L) 4 Camad (ol 48 il fad jo a5 Hehailon
by & Aol oy (lze )1 9 9ipd ploxil 093 (49,0 )0 (SFlpmesi Wilgi g0 oS
JLyasSgies DNA )0 aipme om 5l 1) o3 e adigillSei b g JoSbo (Sl
On & Gpaiie SS9 Wbles ()0 SYeR Sl xS laallds
Iy oloal sbdlis jauxid Bl )18 8459 alio DNA sbrallis o Lsilusl
Cawd & 1) aolg olazt 51058 95 fuw (luz o) 9590 jo JFleMbl g 05,5 yuanno
S3wil 6l 65 guols Aol antd (ol Wrowsay (pl dod g4 Judo a0 o0
20 ol E9N w0 J A ISk 90 AdS Sklwe Jolpe i F

Yo



Sbj oolallged 1) slawlip i sl p3¥ lresls pxo BuiPlSe slaallis
20 Sy oledbl Glubibplnwl g plubibcun) ST 0929 (ul b asS (o
SLodlgls o las loj 09 widlgs JoB (59l Caws 4 yll g b aillyg pold
WSS S 5 330 yob 4 295 gl Slaz! 31 1 Lol ciliso

MNP WS (pyme 50 (Sox sl sl (sl 5o pludl 0390 Gy (b )b o
22 3 ole gy K 5 g sy led Egudge Liv iy Ve 4 ol (59, 4T Ol
45 Wiglh o0 dxgio 0jg0 (BTl Cawl oud ailgi (5,500 I woliie SO
D158 A o i gLl (S 9l g LSS Jadid aSy e sk ke S48
930 9 Syt ) 3 (F32 sloay BMST  aild (LSS Sl (Sl (g 03,1
ilodud IS T (a0 055 il g 33 4 £ ko 9 Wglitie Culed ot (2 S tleaninn
124Y jwoly B lgl U ccaw!l S0 o 00l 598 9 (o Lblod jlows a5 o iulod (40
el 90 09 o0 HlAF p awdl B i b il HO (551901 O yae A g CLlld doldl
oo UKy g Leoladl o3lail asST 892 b a5 Wip oo o B acslols ol les
= 310,10 092 g (9015 B! b (il ;a0 I wglite Culed gy ol
M cgouaSsl B 0y3Yl g iy 15T 9 (gusd b g (lhimtd b 9 (oamalSSI b azd )5
9 Soiglam 1 AT Jlo g 00 3929 gyl adld g S5y y0 (g paite
o) Las! b g 95 JUiiil plSi 55 g wiciud asline HolS dledgbs (9,3 LSS
Wlgi o0 955 Comgy b (SloyS Sy il o5 slepgyS sy (15 L g 4SS
S L 2ba) el goluw cangy Sy L JBow ar 1) 095 (o 5l sgae b g (495
Sl g day ddw Cuwgy

0,19 3929 (Ao by el 9 e g (o (LALES &5 olliuled (p] o
= ol Slludl plod 0gid oo HISBT T oo Lol g Wb, 4 45 Cddi> g0
Sl G il 00lgils SO slasl an (Jg cadins 0080 5l wyliie (sl
Wy (S 51 (S b g oomel Lo 4y Ly 3T wogier )0 (65500 5 Jleds b o (S
Dl dr Cawgy b asyd g oligS (5,500 g ol Cawgy STy b pluil SO 4L g 03
iy, e 58 A5 1y (gurw Bgpro s olllnled (] B aies sl oS 09y oy
Al g g0 0Bl Lo (2] )0y 2 casS

'Y



WS slasl P°T e
WyppgS S i Bl yo a8
O 40lol g oty joiisd (bl & o9z g0 JolST g iz Jlw o)lkne ko
LT 51 g Ll Slasi il58 5 oo § phe b it 4 g5 b .l HLuisl o
Ol dop &5 wigd oo Tl (FYgw (Jid g Joo Jolwg g adgl Slgo 4 Lol
A a9 0018 Fuwly WY lgw (pl a pld fad 4o usleasss
Lglusil ilizko 6ld 439 dozmos cyms OB
9 b Cawgy olow S Ao jl Wgldio 95 SO dozos & Cawl (2b "Sols
Ol 4y b 4 L gl oy fadl SladT S5 51 wiglisio gousiuw! S dozxozr b
SN0 3§ bl Jooi g 5 by ey bl 51 (5 AigF o o5 45 w0 (o0 (5]
B3 oo oL 1y Ll g g5 g g Laith by cogliy oyl oisly

LES DISPARITES ENTRE LES
CRANES DES RACES HUMAINES

Lin homme @'dge
rmen de Bengile

LM i PR jebraien
ayasl wicd a4 1 5= wkcle

L Lairoes dgd de
Lin i Agd eniee 1% 5 4% e
i% &1 a8 &

SO dozxos 4 bg o ) ojled paai (6,500l gl S 2 Jg job gy SOl Ao

PLSl 9y€ O 10 A5 Cawl (60 50 doxos T )0 9 00,5 Wgd lawgio pw jo A5 Cwl (JICH

'YV



295 JBI 5l (5950 dozox ¥ pigai )0 g 03,5 ©od VAAY Jluw 53 (yg0ellw 0152 53 el
ad Il 5 gonSl < dnzmaz B0 50,5 g a3l )8 )0 45 Cunl 9ix SIS 5l
YO oo 30 a5 Cowl ST S5 dozxos O 50 g 05,5 wod Klw Fo U YD o oo yo a5 Jloud
9l 45 ol Uiy 8T (5955g8 50 il Il 51 (S dozmozr £ 50 plxilpas g 0,5 wgd (Sl FO G
M 9 ol (Koiglam a5l b dozmas (n] ol 00,5 wod (Sl FO U YD (pw )0 o2
VPerogam 50 Ll 51 5o 30 poxo g LSy (G300 paxo Sl 51 (Jg ol wiglisie ojlusl Hl
s ades oo 1y Liludl caliko s 4398 pgual o Caomnd H0 el 0091 o pouciil
2 Skl b a5 i yls oo I glaio (g ol a8l s g (s v U dod (Souid Hla alall

S 2l (g ks aSST (ygay 010 (5 K0 @ plgF o0 1y O3l el 5 Sy

6500 3l Wglase G ;2 (g 50l gy S 5 an

VYA



‘a9yee b @

Y4



ol dox (pl & G5 wplgS (g0 w9 Sl g ()58 e 58
AL Sl g g i (ol apwg ple 995 A5 Condlo Wb juz » 5l B (Jg s
3 Arugil g 03,5 395 Il 4 Heazmo Iy ple (o> Gt Sy 3 (B 10
Cnmlaioo JolS gogb 095 @ wagd o 3l i 1) o) 0,5 g5 JolSS
(VAP yuolgi cLuogS aolijgy cgols )

do A0

olo U s jlxdil aid 51 Sk J9d (S5 i sl o
st 2° Jo 0,3Vl 0y sldaSho ordgl el D92 4y (s 5 (cunend Anglisn
obs! Baledy (295mgySlo Glogzge cual S923 & b o & Jilod 5 Joos
) 8 A JS1as L g0 50 A mul Az gio ju 9 0,5 dAxlllae | sy Wil
2 Gk Joi 995 (D 9 Herd b g 0oLl Ll Lo Cawsd 4y Jogoxi' 9590
S0l 30 B pal g 50 b eusS (o0 Colua 1) (4 095 olgdd &y g wlaid 5 Lo
Ol bio! el jalite 49 9 w591 3929 4 (e 355 (Egman Vg ()]
055 raab @b (5 ouiyT (yauy Camwl S a5 Lxil G 095 Slewgn 5 Jluols
o) Jord Jlw o)l ¥ Olpo 3lato 31 590 g dilyguuar 00 OHle @ 1)
o)Al yhas a1y o bauxo Jolad (S oo
Jos b s195mg S Kyl oz Jlu o5ldes o 5 4w (b )0 4 mago
@ Jgax lplyely 9008 w81y (o) 92 Wil g (ST AigSsy 095 g
U ooz 9 gaiin wllgas pludl g glgil (1031 2929 41 5 (ol 31 ay Jooxi
S5 LAl B ol 50 ol jlaws Ologz g0 )l .ailodges yHlgod (Loiludl Lo Uy
S Joi o bS50 (6500l am (S il Ol 9 £95 ek Ligalno
3 2ol LT 5l diws 2 3l g 0gy5 y» 3l .malodel D929 a1 Lilwil o b Wiles S
L Sl Jo cowl onilo (Sble DNA Yok b ldgslo g le YaY
Congy Sy 30 (S sl IS b otolino Ty i 5,0l 4345 Uiy s 4T 39229

AR



5929 & p 3 Wyliio MolS 631,81 « gy Glwlus! g bl ki 5 Jg osls bo &
P90 hx g (oo Sl g e b Gluil Jle Jolad s (B iy sl 00 g
Sleoloil 3 Tpazio J5o5 LT 50 (0255 &5 (k003 5 (29500050 SO s b oy
9 Ol 5 8 (B0 9 QB3> plod (bl )0 g awgm 989 4 (e ()
g Wlio b Lilwil gbaiws ol B 90 ol o 50 -wilowibe Bl Ligous
& 5lo,Li1 IS 0,18 3925 lgn> i 9 o5 9 sl G 9 pF Woliio LIS
ol (S g5do Gl Jlo uog ol yris (3] Al (Goraw jetetuo yrid | oy v
aiugy 3ylgusy 9 Cum i 9 eudsl A5 ol plamno i 03 59T Mo [y ol 1,85 a5
3979 & lamald 85 (Siog oe Slusl 5l g 08,5 Jyio [y o (o2l
331 s
Carod] Gl 4 Cannl Ly o 00T o
Capodl Lt Gl 3 ol (a5
3085 9 OO § ol iy 4 (03T S
ool ey lgrd i oyl 4z
CoodBg S g Cowl il Dgg s g Olg> 9595
ool 5l ) 3, s ol
Al & po 4 5 b oo i &
Conodl (33 41 3 g5y (P (e 45
Oyt Sz ) (995 0050 (p] S|
Canodl ylgy 41 (il o) yos dod
31 4ilyg8 598 ceelbl (uw ppghge dgludl Lo BT 4 B o i1 5o ailiwlio
Gl b pgury 5 DIl 5 3lj 9 Lo b o Gl b (oo 0,5Vl g 095 51 gl
odilo Sb ploalp (Jyl sldsbw @YY 10 Flpo 9 (b Oy 4 s
bl ply aw (( Sois adgl sldgbe ST Glod g5 590 )l Slaal 5 (S el
Sgi 9.0 9290 4 alos g 095 I LS (i i S b DNA 0 oul s
SIS i g o g ple 50 (B ey il L ob b pales,S L 1) o
Qi 31 Yleso! a5 Cowl (3 1 0i )55 g 68,95 3,19 ply duw ol 50 Jao pia

‘6}9)A| W 9 ,__goLo ;w) 9 ,_549.»5 ol,,o ) ba) o] aAld ).u sdS



9@ 0oy agollual Cél o Suiy ol oF ) ply dw ol &5 a0
Oloygis )0 w3l Sldle (peas g pow Ol )o apns el g 4 (95T
Do o0 08 3 415 A gl Do U ady 9 Juo LT (g1l 40 i g ol o gl
3 Sy g by oKy 2 o)k 0,5 09l Jlo 50 il slo )l gl o5 9 &
9 Ple> 9 59%) @ ead howd adgl ply aw a8lg j0 (S pied (o) (S
. (‘;’ & 9 LN

3590 6 doghiin ;s ek Ol )law (50490 855 OYlis| Lol pd jo &5 olobke
395 sl Glgm |y pauo SU b g p)l50 SUL g pedigndn SO due LLASYS (4950
obeil asliol gldoes glp (ewxy Jad) (Autodestruction) gogb
Oya5mo 03l Lsd (695 0 0ol ST Silogas d Camwd bo Culild p Al oS o0
9 K Jlbo j0 e golowy g jl cawl ooy S o By 3l euld ALl
095 4 pupled o0 1) 095 (Jusdic g (Sles] Clondsd S pusnd JOOSG b ol
Sliludl Gl 9 Ll dzd oo Gl (1500 JRo 50 SOL 9 03w yuw
seizo AllS jo ol el g (lawl (lilp! (aad (g (ylaeudils (S (289
9 LS W 0 4o g dod 4y oSl B ygslinas 3 cygimad G aid,5 5T 51 Lo
@l O|M|a Lsh“"9 Qg).g 0 WAl Ol g WSS g PL‘*’TQP ,_~,|)|.>).~ Cd guans>
a3 1y pay el cy,8 Lo 03luil 4y HI5 epl b aglds 5 Wuiljgm (T 5o g0l b
S (S 265 03590 B) pao3ll (8 U o o)k (558 1319l 51 il de
waSy 50 dile oSy LucdS 51 (o e 4 pole plw g paae ()58 0030 4 Su3 3
G390l I8 g ple  aidlyl o o5 ol Bt Sl a9 yo S Tas b g Jle
9 Ogebee ok (S U (G VAT 5l 0598 (o 50 Jlo (e 50 (Jg ey
u9-1-° F-YEW) Ja.O.S) (b0 t_i»a Y. )‘ O‘W :S'b J° °l5‘5? PO o LbO)L:.lﬁ.o g daLw
00,5 &) (gt 030 (s Jlw Vo Alol L i 9 p90 9 Jol Gl L=y )&
By ey 3oy SlasBl 4y St ple g cyked HLii

a2lgs coil Lo 45 Slo pgw oz 5 08 y0 dod dry &1 Sl o9 SSs
b s o] Sl 558 40 A8y g o 6 yeulS plod 149 (5410 puo S0
Rl Glp o o 3 Jg cawl Klgo )5 (pl a5 oS 0 S8 5 12 4y



Sk pgd Sz LT 0 b ST o4l glaws oo I jlui Slcieg aislum
o2l azgto b owedSSl o9 4 g oo W30 S (o0 W (o031 oy wdgi sl
ol g j0 (Ha gl 0usS oy ylegie 4 &5 DO )9..& ol O)Bo 9 wiad elaiw
os 4 Ll rleiws @lo g Wio,S 0936 5953 9 Wigws )0 1y LT (2,10 B pan (ool
o1 s ol Bl 4 3990 VAP Jlu 40 05Vl b oSG sl Lwiuls el
B guin g b poz aay gz 9 B gguil B o o SLl gy o aub 4 g wiads
Bl Cawd SUphas 25w ol @ o by LS jl g by Slewsy

OF St (o5 )8 b pgd Gl Sy colaiwl 9590 (Jgemo (Sleo
99 wlh Sl pgs S Job 50 S i |y Al (padsy wiiuilyi o0 TNT
Jb oliwyd S0 o5 @ 1y Ll ygubio B¢ B YA a5 0l & uao TNT 5 y9udo
90 b Jolxe o5 ( Jgore (Thermonucléaire) Jjgyiad www Sy aSSl
45 (2 leos 4ulS” Jolo ( Jgoxo sloms (o031 oy S (S 35k o0 O153T oF (ygulae
B410 (o y BT 508 S e g T a1y Wis (ege Sl K Job 4o

Glis lizee Bus l38 003l I (s 695 9030 5 150 pol (slaiws slenes
b Loy ol Jo Al anils jolS 90 o 0 Sz oG 2929 b g wilaid,
s 55 3T 31 19T (ond 9 310 09229 995 seiter § o e Slad yu

Arsenaux militaires | Tétes nucléaires en 2002 et 2004

; 25
Pakiztan o
nd a0
nae &0
192 W 2004
Grande Bretagne 185
m 2002
leragl _ 200
200
LE
France *— 2

Chine 450

00 BO00
Ruzzis —_\10 o0
G400
Etatz-Liniz 10 656
| |
1 1 000 1 000 000

o el 03,8] (eoMa¥ o ¥ Jlo b T 505,00,588 ol b |, oz adl gl SIS slaxi(VoA) IS
il 03538l oy 08 sles J g il 03,5 oy 511, b SIS

ey



lobno 45 g0l 8 i1y (53500 mbloz Sl ;oS )b S 5 oSS L
b o0l 550 Byb 5l conndly o 51 sl 038 b (Gl asluns Ll 4z
L as 0,0 cxw aaxd 12 9 Cawl lo )§ a4 Cawd glablu o goladdl 4yl
Bl b lye b o) ol s S i 0 y5unn 9 45053 sobaidl glosSmd
GoLaidl Comdg Sgmer 41 (oruw (w595 b 0 yleo Al 4y Lidlidl jo b g €90
ol 5O Glp ) o bl byl 5o (6500 9 olasdl ol 0,5V 90,10 09>
25 2bgyl Glaygls 51 S e y0( 0, obml LSy g olyel ohg @)l
08 3l L Sxs 0,10 3929 480 ygdao V31 e g dmilyd (ladT Ll
wbw Celil (g bdyglaS (p] 0050 9 )udi) s Idygls’ (nl Jlad 00 50 o0
o )giS” (2] 50 padlo poww Ol B0 9929 y0 1) 995 (Fuy (Jolro g e
(ol 438l gy puuns 36 9 (w3015 LT 51 g aanil
a3 Uy 5 ol (Gl @ylnd puunS 9 il oulh Al g (208 L3S 50 LS.
Ll pd g ol ;90 8 )bk Yoor 51 i 15 pol Wi 9402 () Lobigl ST, azas
sl il Gle &8l g 50 (S bl (0d ol 51 e o5 g byl ol
SUe Ko Flod pgo She Ko @ o a5 el 18P B1AY. ans ol
K 30 aSds (i o Jab Jlu 5 B B Sla pg0 iz wiilo i £9 i sogus
wples (o 3 (Figyed Slemos (e lhl3e 25 50 S ded g jur den ol
L Joleo (o oo oS 1Y Laid Loiog 50 00l 00 30 )5 4y o0dl ooy 508 .28,
S b Jolo (255l 0y Gl g (oil S ST (Jg e TNT (5150 1Y
Foo b boplogpud olh alss W)y o 055 baw (595 Lowiig pud (2051 oot ygudno
alos 8,50 mo 4SO 003l 9 A Cclw jO 1AFD gl # 39, 40 (oo 05 4l
3 B e o yd Ao il Wiy BB g )T 18 Iy yol sodl cmy sl (il
(sfitle 9 03 o alolidly ()T a5 5150 Ae a5 ols (GUyE 158 10e lxdil cnl by oo
oo S 50 45 09,0 gl w8 (w3 (395095 Sl b o sledlw o
oilowdly o8 yo 1, Lilio g Wig ALl Ha5 Wy Lidno 31 it Yool ¢ il 03]
sl ol 9 VYV 2 5w 9 WYY 8 Sl sig il 9200, 51 Jolo sbdgi g 1 g yun
S o polie b g migish 9 puighsd Ao Slngignly eSS 9 A



3905 1O pundl il 9 p2 pw pof dowd 9T 30 Gl 31 g oudh Wb pw 4y Mo (LT
L o9, o ol Hlado a4 aS) olic (pl jos doud 00 Jolo Wb .ol Jlw ow
U o) soe Gk pow K 3l am Jlo waw S (Wgh (o0 oy
ol wiloon (Bl Ll wuoyo o/) w3l ol 0929 b .39 oo I LT Aty guiSTgs 0
o0 pnd (yno) 03l (G9yx 1) Sij ¢ T 9 Pslagi y HLil b LaGig ! 9101,
' le walgs

905,53 1y lga ol j1 Jol> b pwS B (ool Ko adgl i ;ylod 5o
O O (g0 05 AT )0 LA (o6 S (o) 3 I THL )y ek yeS H
Ao 5l e gl 8] o (B @y S0 0 wleS o 5l (6559l Laled g
&‘9.:‘ 909 9 gad g0 S ) buzo 4 o0l 0,9 0‘9‘15 Ol g ool t_a‘)u.o
31,31 g wilouis (cog2 iwsr (958 50 (9l g Lg o b 09 o0 g S TL g Leewg 29
Pyl ol Jowls (59910 51 (AU yol (] 4l Wigls oo Mo (Bl ol o1l & (g390ne
S5 g kg A cde & Yosko!) gy 058 olwl o Ceoglio a5l o
g0 31 o i BTy ol o0 b ol pol 3l ol 5o (LT Slasl 4o STy
Sxl sl o geyp &5 ouxo bl Gl Oluls pogdle guiSTgol,
030 padlgs Tam .ab co LBl i Legg ySase Jolio 50 1y o181 oy Ceoglito (S 0
Lewgrg Jilio 5o Lo oy @dlaw (5150 juw @Blg )0 &5 dudw Sldg2alS (38 (s 51U
39 By ol sl Wl oy (B0 ol sl (Bl el Elgil ccmd Ly Ko 9
& pdo olgs g dudo olg (o gSwg Yoo WlBe2 90 (59 2 (5,500 CY 9T L jy0
aSlil g wos olpl o Miw |y ol Ko Jloss! (Baibojl g 00)3T S¢>9
S5 Wl

U mignS ol ygld ol oMo b Sl pow iz g8 Jlasiol jhas
391y 0 b cabigiyw Jlo lojlw (5395 45 cubls 93,1 Wl g ol o o (Fue
30 gl b awilygl ol CS g j ol guiSTgeoly lgo aluw (Jg 0 58 Cawd
30 Ll (Bolai JLacsl b g wlj olge mieo sl aliumo o329 41 9 (o031 (Lo 95T,

Gl g1y Jbo cyamlne Y1) 3 YFY adgis o dous 3 Jlo Thooos ol 9 AR qoaniSS yot dous
Wl Wdlgs (o) (59 2 ddod (5l Lol 4l guiST g0l a5

V¢eo



sl (BT alti g o b g Glusil Slalall iy olgs (ooil sl o i 51 (5
Jad (pl 3 (oo i b 32356 9 8,10 1 50 o bumo g pdu (5l (o0 S
A5 01 lnss 3 gy puanilio @ p yizmo ousilys il LT 1y 1,
) Ll 3 il ol wols plais! oo sldohe 955 35515000y slogi
LS S g
G A8y oy sbyeaS Glhlo po e (el oyl Sl ey cde &
o ol o 3145 Wil 03 )5 olmsl pgus o 35Sy 395 (r (Simo oz Lo
a5 LS goionl 3l 6N sl g 0 3allg pling g (e gud SCa @ g
a5 50030 oS @l ol plaked )8 gou 3l yol ey g ailady Hlow g2
as Uy a5 olpl & Glhe dlos S0 aiges .cd,8 ploul wcils il Lol
Sl G 3 S Job Jlo colid 1 oy (285 plonil 1yl 9ulS” Slgcndiny
ol 590.cd) o 3l jauileils SCa (pl 5o (ol e g (oolla O1 81 a5 (ygudae
Crms> plouo g ol (sl ,Lal jo oul 0 s d Ko bl 3l plod ST L clln
4 g o 4 Lo plod 0 8 Gl ,l8 o euijl b Als )l g wid)
4 Sh olbs g (S gbaylpl hgy8 9 (iole Jorin dilopd (2 jlew 20
30 W3l dxuwgi 1) 855 (Jbo @dlo o (S Slaidl g winh Ko 50 15 jo b b
438,55 plowil 15 yol Caidlgo b ""Sos 45 o g8 4 3lye alos (g 50 630144 JLu
Sl Iy @lye LS 22 0050 3l (g ylosins 09,5 Lo (B0 THMol 1 )l )gisS 09
B.onilas a5 g SB 4 295 gobadl adlo ,bls 4 1y LT olo o 5 00,5
Sl 1y aolip (pl g w055 855y [y (e pluo g 438 Sl (g yoglsS Coms 9o
3,10 dwlol Cawl Jlw # a5 (g0 Yool Jlw j0) 6550 Ko sl g v sledle
ol ! 395 cymodd 9 3,10 dnlol ol b Jlw by Sodandd b ooyl ST 050 lys
) oo (] &5 (555 B 9 00,5 alos 03¢ il & (o> 09,5 (slb Siigo dilyy &

9 il € g 05l S gue soil SUBL gy Lood ] Cowguy b ConSd ) 031 5551 OIS o
LS Gz Gy LS cpl (ol 00,5 gu i 1) 15 o5 1 Slgo wsro Comn ) HUT 9 (031 sl AL
oduwy i p90 @l 4 MBSl g 09z g0 b Lbg LS (0 (95T g Cewl(guu e VWAV L)

3



Sirgo aSST Jlog ! Al 1y cimrbanddd oS ot 03 30 0313152 31 it rasns 99 (o
G o sbd 485 51 5 (668 (LS b (Sudaudd alwg 4y 0ud 00y I @ sla
T @)y b pulands gilail Sbge (nl (o e 1 (B bl (05 (B0gS
9 oo poyo ohlie plor (S i Gl G9MwgT g y0.(wl 00,5 Al (651wl
< 90 2 wloyd gblogs 9 Jdxo b Ko ojlg0n L ,81 40 .cd,5 1, oLy
S5l Ayl e ygiS 0 S (0 1) 058 (pl (Sl 5l Ldgalne ol g 3,10 dald
6\.?Lb)’.&hfa.{‘)é‘)Q}ﬂ’ﬁ@@&&ﬁ%&%éb%)&)ﬁw
Slp ooy YA (0500 sUogS wujyly oy sl (o0 955 S ope0 9 Julgs
Slp 9 b LGl awy & b S5 GBog5 b 5 Gouan yiSo (g5luil
Joo oyl b g (b jolks wily 50 dlgim 010,18 9 oudl Colaw 3 (g 3lasl
plul(Gludl & (Jg) (Fmuo b piy Gligoned Bk 5 Jud ol 51 ;500 Bpai g
O @t 20 3 ordlxe SO g 9 pLnilidl & Bilw (59,90 alo> .3 S (o0
Bl5e 9 QLslidl 1o o 590 9 <85 1) 545 130 oo plr 1 pol e 4 (W
Sly @3 610 Vo pw pimow &5 Gl glaSun LS LS pwloyls aoldl
S oyly @m0 S8 0y eoladl wa bl b b (J90 0 (o0 )15 @ 095 Ol
iy
9 03,5 slml 2l Jlw wo (b j0 was Cao g phe &5 (o OY 9
sylpl 4 paxmie iy Clgiwy Gube Wz phlakw bl pgaz
il pale slaard; plod )0 asly codgn glams Lalgp 9 (01 oy (o
oy arwgi whdio plod 4 S5 9 (oo (S (oo (5 H9lhS alos
&l Ul ol dudo s gobo (Suj olp WL o Jols @lLiasT g 03,5
&l p Ko oslaidl g oo g ple Bpai g S50 LWylop 50 Canw) o
ooldio GLasl pusl Jlo duo (b )0 como) 055 (oxab 925 gy 5 (5104 lo pu
Joley a5 89y 00 (il A o Jldsl Oylge (S j0 AT Cewl ALl oudac
a5 (gl yh> Mo S (P98 S Iy oo Coligiyum g Wy e 1 1y o)l cnf b
GHLid b 51 53 ailisenies aSid slml G b 53 (o Lo (5 208 o



b 9 5isgles j0 ouls Bpan (gl sdogS b g il )5 Wil olgo alowg @
Log g LU, Jolgw j0 (i Slgo Ll g pulie glosdsTls s 3¢ 1y
SB35 o)l o3 4 g (o (LK aliwy 4 o) Lo (SogIT 05V
alS (6l o bauxe i acbuols Cacl a0 595 po Slas 3L 9 (2 leouid
W AplgS (o (59 Wldgerge
) ld CS g Slgo 45 AL, iS395 31 Jols COy Lo iuljdl
Sldlz (S g b g g 095 5l Jol> COy b g WS (o0 b puan (55 9 S JK65
b g (o ounls’ ST &y cus8 cadi ol Voo 31 ()8 golss Ko )0) (i
SRl 9oy 3Neiind (o oyl Sleid o lSix 30y 0w 3l 9 095 ST
WAl el by g (Coml 0ol 390l iy dliwg 4 LSS oo 99 (5 e oed
20 a5 (Jolad ogd oo (o 0,F Wl gl (o p )5 A y8 g slailalS Il
OBLS (Bpan Sy, 3B g o aslaso o fST Hladio o Jlo 05lkee S (b
oij Wldg2r g0 dlpwg 4 00l B pan (yJuST g o0 gl SdayS 5 g g SO
4 25 4 1y ) cCanwl 00,95 1 & Bl Sl do (b 40 ol D929 4 50 (s
Hlodo 31 ey YO ojlail & 32 50 dg g0 Seau S 5 Hlade a5 Wileo S ol
20 (g wile Sy 3 el dolol 38l cpl STl sads yden iladsl
9 b wples o gedaww I 30,8 (y90le lagi p gy il g 48,5 HI,8 (o) 92
w2lgs YL U 3l Glow Sl Cllo wybld Pl o) 0,5 Oyl p2 4z yo Az 5o
2 o 9 4Bl a8l wo s +fF Hlade a4 (o) lwgie Glod (ST a8,
Sl 0,505 plad )0l (38l az ;s 05 o & S0 g Comy 0058 LG U &S 9
S ol 0 ol Gt b I Kiagh g wadile ol &5 Sl
o GhalS 1 5158 g 00,8 wwli 1y o) oylew ouiuT SUjlas Combgiaiiily
Sl J5S 50 008,57 UiSS (o0 Wl ) (e g WAL LI &5 (e 3E adgd
) o rS a2l gl el (05 (5699 50 213l o 9 951590825 ((yud
oS ol aol.yunny G932 397 Sagte0r Samlyy bl B S ol HlS s by
39 &5 1) Gl (Wil o551 Azt dboligl STHb canlyy b 55 5ol Wz <dgo
Oyl 1 Sidghy Ave 8 20 b (60 YorA polwd IV B Y o Ly



2o 33 19)i 418 COy I audgi 50 YU Hlows ptew 45 Ll g 0 iy 4y 0 105y
i3 ol do 50 ¥ 500 Y1) Jlo B 1, 515 el adgi ylin( Gl aulgs

9 J5o (ol @ gpaize Ol og piY a5 brpp OLS (ol e Jgad o
ool cad cpl 30 wild oo p3¥ Touzme Jg i o 3l Jols wluls g Lspai
g ol (ISb )y oy o (2 Jol gl SUjhas OY g g Ol i
2909 Hlaw dlo (pl jo (ool plumg Wlh B 20 )18 S 0590 Ol plod
el 50 gouxio Ll g ol oL ) Cann ) Jaumo yladlowe Slowd go yus o e (slds
& Egpi (o) 0,5 Wlmi glp laag b g agrio (yladeldls g oal aiigd o)l
Moy g 095 skelgo 4y Hlasl b g wiled ;g1 y0 I 4 1) yhas K 5 00,5 cudlad
oiibo 4 (Ul b S 0 009l 1) Comnj bumo a5 Slus 5 ams 0,8
G ) duzxo ST w0 )0 VO ledidls mod S aly az )51 ailaiwls
Sy @l b (sl 3 LT (5xlodslopun oLl g ey xS0y 4 bgy o
Sl a5 0,8 LAl Wb 3 g ol e oSl I g0 ,0 1SS colil
p3¥ Lol g .3l ouid 009381 oy 3 banzmo (BT 0090 [l S 41 o0 Wb g (o
plRon lezr o Sliludl b s (weBl ol 059150 Too &y )0 i o !
29 Wlio 9o o Olxily (S Jood Al oLdio jlo Sl o Glgsn b U o 9
wbgi(l S SUawl Candg g oylew 518 p (B Gkl & QLS e aloo
S ele 4 (Swa a5 pl oo )S Sy |y (25 GLS I I (g paisn SuuSzg
o og Com ) busmo (yladlie a1y Ll anlllie (ol ol aidgh Comn ) bao
ol
oo o SUgd o o

cod S99 (o e S Hlrdl adgl ol Gl plense wm wlxio o
A& ol (031 ooy S Ll 4 bgy o Jol o guai .l oails 0010 iy lod (59 0
Skl g0 i guad 3o el 03LBI U il ol (Sloens| oSl 1y Hlmdil (T yo
9 Cowl (oodl Hlxdil 51 Fauad Cilpey 5 S (0 cupline 1) (F39y0ad e S
2945 Gl el ool ()10 pnSie 590 sl Lol I a5 bl o0 LB g0 Jol
il (pl 0gl azgi uSe by jo QLS pgal a4 Hlxdil Zeo Cawg g Hud



od yxiio Jol yrgal alico mulygl (Lol 0095 Tuial .0 5 (o0 plonil Al yo g 9
oo 9 (9l @) 8591 (o0 0929 41 42 30 (ygubo s oo b slaal 3500 50 g
e slggian! S (D) iy 93 9 (\T) ey sl Sow slewsl
SUST axyes 5o azdil wlin g)lmil g Wighoo Sy S0uSy b (59,0

Cpl S (o0 oSy (o) 92 50 1y giuST 990 1 Blge g Wy9l o0 D92rg Ay Wbl o
Shsilial 55 3y owei 3z 0 il gllle kS sl
Ll wdles S (Stratosphere)

99 Joldb &5 (59 )08 ey SO 5Ll a9 00l (031 eny Ll 1 (2 2 guai (Y-A) S5
a5 ol ol sl (Gleend | Cunslls 51 50 (03l oy Ll 4y by pe Jol 75l (55lxil 48
J& pl 99 ded (o0 Slml 8, Sile 4z o (erkeo wiz Sgu o (gloo Hlxiil el ST 40
1918 S5 9 00,5 Iy €IS JSaSy b ewid b g 90 b g et 7 (97 S (sl

oo 5Ll

paie 45 o g pad bl Lewdl oSl iiSTg b (St (i) Jol Juad 5o

o 095 31y polic 4 g oo anSh Cdghn o I amr polie g mudl gl
Jyol 4o b 4 i ol 50 .l G551 adgi b plgh Jos ol g Wigdhioo
NP oy 0390 T (G9ye pleidlu 51 oyb b 1) (051 skalgpm 8,5,
390 3 (U Ol bl g CanS srod y3l,8 3 Jol> slagi y JUT g 9 w20 o0
Coogos & Sglio 1) 395 Com olST g 010 walgs 7,0 1) kal g, 0 rlgw
%0y 9 1 955191005 olge gla by s LSl g (6551 adgi @1k ol 8L

You



oGS jo glawd cowdd (wyd 3 IO B IVDY Ldlu ;0 0ui )55 .0 5 pudtlgs
Gl oolisiwl g (e (S 0 5B d (o y bl 42090 30 (208 (iluo cigeiinn
B plgmidls jlasl jo (myp @ln 1) (01 Gldloys 5 Qe Jo plod
S35 Bpan o b cawlicho g Cdidis a4 S0 08yl g olacel b g cawl 08ld 0
cnans Yooo Jlu )0 a5 i ) amS iy ol 0938039y Gl 9 Lz e
203 055 6933 S5 Wy ()l il Slgo 3l 0 pliiin 928190l (bagi yy
cnl 51 ooliswl &y baygls’ Cldl Ldlw o) 5o S Wl aidl o WBlgs (Ko o
S S 4 (03l o9y 18 (eld)ylpl g (o g wills biled (5551 g9
S5 who Aol 93 3l day ailienliss (g 09 0010 byl oylalT g aunil 3 (S o
Juwgiy> az>l 9 1AV, YA 0 (Three Mile Island) sl Jwo
33335 a1 S ogos S NAAF s y9l Y8 40 dwwgy 4o (Tchernobyle)

antd oLl ofag a9 (051 Sl Cliog 9 (T 905 et (6551 WS sl ]
& ygemo Ugn Iy (o258 5L ygSyg 0 O 81 aliawg 41 b goguw e 33 (o3 oo
Veor jlam) ol Sldlo jo ailiwlio (J9.0,5 095 (031 Gladolip jo 5 wgud
oo aid,S pw I (ooil LB g cole 9 655l (nl 0y U 4 axgi(Gds
g ble mgy (nf 5l 65 gl Gl e e bl lisbgs ).l
(sl astunds 0 )b 2 (65 5

9 00T )l sldalo SoS' a1 4 Cowl (031 oy SO @Blg 0 (ool 0BTy S SO
g S i G g Ol i suisS UGS dlge alews & (J9y0 slbod
ouisS SSS Slgo ouidd JUWSl glos U g balwo pl 539y 55T .Sl ool o
oo (5 g o0 09y 4y (GO Tlgw B pluil Cuwyd 1) 295 ainbiy
1 of Tar &5 (5950 Jutgiyz o9y arald wiile g yzeiie 35 ol i ol
oS (0 (o) 3 iy

39 o 9 (omolu] L5 LT Ao 45 ! ilio Slgo I S 01 ol g i S
2 I e Slgo ol i yla 1y o Sl aolsl g Jolss

P gl g o (S il gl ¢ b il gl 13 ol Oy LasiS gun 00Lo )

Vo)



3 Jols Glidgyg 0595 &5 dcewd (g0lg0 (b (Moderateur) cuidSp, .Y
1323 ¢ Wigy0 HI & Ldgigh ol 551 5055 o5 Sl 9 Comsl (ool 1 LT b ot
Sl dgdso yiden G551 05 SWisrs il 4 i ConSl STy Jlaso!
00y I & yayigi eaidSpey lee @ (cudlF) Sl b (DrO) (s
N gl 50

3> olgo 3l balw (Wl :(Barre de controle) ouddS ko sldalw .Y
39 @lo 9 Canwl ol (a3t 53Ty S5 50 LT 0925 9 Wilowds o yo (39599
1) 095 ol LIS babw cnl 51 .wigd oo ;55T B o Ligyig sluw SLST
Sl g ouds il Wiz 35Ty @y08 4l o )l50 i 51 eS (Sloj 50 i plexil
paie i 3l Wil oo bale ool wloo iy Hea8T) wiliyes b (gLl
bl 591 b g peslS

51 ol 5551 olge ol tiaisly> (g5l oadd JUESH by oS it Slge F
Sy a1y Gy Wae Sledum e g 0old JUil 4guST) 51 gl @ 1) il sl sy
39 Slgo il i3 5 co p yeSTy JS15 @y Ioazme (ot S5 5l g 3 9l (00 59
cnl 5l led 95Ty o 51 ZHl b g WS (o0 Jos (505950 9 Aty ke
il lie pr s b 3 (63 el <oy T (T (COY 315 WiilyF oo o0

ol 6318 (s lod (03l ol 'g pd (535 0 Johw uolg Sy 3l g pgai (Y-A) S 50
S abwoyl3p sz I LT @) Gy Lalg,m 45wl Helol Wb ool
Elgl 3 (1-A) Jguz jo wiladl fSid alin b culs J oS ¢ o g
oloi 30 ansl ooy &1yl LT ileis s odidd uSid dlgo 5 Joloo slidlSs i
bl oo 390 b g pedlS 31 0uiS Yo (slaaken Lo ygisT )

9 0SS SCS Slgo JUSH (glyr (598 sl Sloemos Wl (031 0B g S S 10 50
20 75 (58 Sleoy Wb (Lol Slepoy pogdle .ull ALlls Sg2rg ouisS i Blgo
wbly oo (6551 alio @olio 4 ol Loy (2l 0329 arg Wbl aibld D929 ylu

Wl o855 Loy WS (o0 o0liinsl o9, Gyl Gy I (bl Slewny 5T Mo

Os A Osalie VEYVVL (6350 L 05 5955 A 3 50n 50 35 (o0 43S il ) o) o) S 48 alala
Leiai s Ol (6 A by 205 Sl Cl g 40 (532 S il ) AS ) (51 . 5 e Sl (i
eyl 5 3N /Y 0 A sl Gl )

oY



Jrgiyz axlB &5 o pudlgs Wigh 4 (6,500 ¢l L g I8 Heige M

JAE (gls 4l (1
ol 51k
JAS sls alue(2
paedS Gl gere

< g sls 4b(3 4
st 2t )

< g gla 4l
(s35 & asilysl) 2

IS (gl 4l 2

ol 3959 a3 alicwo cyaod 451y

4 a0k, P
(ciyossl

s o lay Toa

e E_g\JiQTJjJ_g

—

7
C_,,_’I_g_}.ﬁ _JLJ:‘& Lél;n
4 3 3,805
fnfila 2018

L JAS gl 4l
w3l

031 53Tyl s Sl )lis b o 37 (53950 31 g pgeal (Y-A) S

FBR HTR PHW BWR PWR GCR
& 09r P
9 nilygl S milygl | lygl oSt | E muilygl | o (S el gl PO
PUEINY wasi gond | Jslo'Pu 3l ouds ey b S g d0bo
Sy 5g51, "y
Sg (o0
B O35 P CodlyS S O AL ol AL o CodlyS BussS o
o prlady ous puladi 09F Y
Oliko v duw PONTY oo T A o e @l of
Sl dlga by HLid e 9210 L Co, oS oS
Ve

LQ;T oD JM ¢|9.o 9 Jg‘m C;Ub olfgﬁi &‘54‘ (Y =AN) Jgd«?

oY



i

e -
Fitaaro ﬂ?:ﬁﬁ? ]

K
v
.
L]
"
\
h 1
"
Y
b
L
.
5
=

dpiisn S5 g2 10+ HLES o Ol b a5 () (ool g SO gl (F-A) S5
] 00 G y0 piowiiln Yo plad 4y (g0¥9d 3l 0B g i 2 )15 oz om0 0 Ui (PWR)
Ol 50 (o1 (95 0 9,1 31 (5 1090

g Slgo WL 5 wiyls 6551 & Slgld glisl plea gake sloyeds
13 g Wiyl g3l9e iz Sbol b g (S JUE5) oo plos aygidS ol (Slsd
L) Cdlumo 4y dxgily (oS (g5l 5 Al ygls 059 A ;500 (s yeils 31 W)la L
U (J9 el Cuond i l381 5 6 S el (sl (319l 8 (SLr A g LD 3529 9
)i ol lp (091 SkdBgy 3 ouel Cows @ (SO uSII (655 Wlgghs
&5 69979 b ! (nd Slge cE g I Jol> (555l lgghes 31 il M el
G3lgo G5yl wdgi Gl il 0yl b Canns ) buxo (yladlae g Lo ygls (] o0 o
B 090 JOl) 39y 4 59y (0] SLdB gy Slani 1,9l (5o casiuns
Wi oo 7l 1y Ll i ylxiil g Wols ol 45 Casus (] cmanasio i
2 A0 Jlo 51 a5 (5955 a9 B o0 (S938 1y Jlesol opl LT dlasi 331
AT dwan) £999 4 ke it 9 o5 oLl B¢ I e Caduo (] 0y Jlw DA

Yot



Juwgisz g wlsl Juo (55wl 0olBl FLGT Yool Avans 4o Ll St yhs

(59,9
LR 550
|orrmrery |
P I, 1 500
FLTTT]
A TN I
35(AHI0 | R,
— r
= kIR 130
= / \\ o
—r 0 P ]
s / ™23
% 10000 4 - 250 g e
o /Power \\: 0 zr
il
1o Mumber of /
reactars / 50
TR
/ I
- | / T
1] ]

1955 19600 1965 1970 1975 1980 1985 1990 1995 000 2005 2000 IS 200 2025 030
YoVedo G L g socid Jlad a5 Loo j0,0 (o3l (sledlSg s oloss 51 (5,10805 (O-A) S
S wplgs s lw oMo

30 2002 Jus G 1965 Jae 3 o8l (gl o8 5 50 dnas 65 4ady 5

L PRC NN P

P PRC O
400 435 450
W oo Jld ol 419 .
350 — h s il 400
ML M 3
300 350
250 300
200 343 250
150 15? 200
100 150
50 3 100
na :
0 50
1965 1970 1975 1995
Source : AIEA,

Lo (o b 59l 50 (03l SLedlg i &2 5k 51 6551 wdgh !Bl g Jeod (P-A) S5

Yoo



39 9 Cawl ouls &3yl Lioyo ol sLplg s sloss )l (g,l0g08 (B-A) Sy
S yeiS 6l (031 GLdlg s &2 5k 3§55 adei 38l g Jeod (P-A) U
S s0 0033 Yoo YB 148D Jlu 3l oyl sixivo

2085 Jgiyy ax 5l am g o0 blocwl (F-A) J5b (S 1 a5 jghilos
Lo 4> ot B y9iS Syl oo 4 LBl LT 1AAS Jlu Jsysl Y8
2l ps g s Jlaiol 0old H1 )8 Comr 890 1) (051 SLedlTg 38 3250 5 555 wdg
CiBgio Cxiuo (1l ggy Nos g Wy (g g (owyp $U2 ek 41 1 Glaeds
55 ol (g 0590 50 Joiduodd 3 )1 gl Sz il ailiwlio Jg i
03 dxwgi gl oz GLdliy g o (03l (Sl s 8 )l drwgi coaw (S
o105 12 15GLS 5 o515 om0y 458 ,F oyl (W ygiS 31 B 1 50 oof o] Jlu
Yolo G198 aps glp ol 31 dmdlyd oSSl yud s Jolee oot
WAlod )5 639 3ol

a5 oldl Ll b jo glawsd axsld VF Gl lioo 149 G Y1AA dluas o
b T o)loyo a5 Lado glodzy g oaelogag 4 Wluls g Jugirz of cp yiage
9 &b lr (e pwlpw )0 oS ool plais] g5 @ 1) CLS wl> buw i gl
a &S ol oud algi axxl (pl o)lye (Flindixd g (oole dlio )15 51 il
Jlod 4 azgi b oged puplys addllan 1) o) (oS ouisl jolaw jo Juako y5b
P52 Commt 0558 J3l 00 5 o (38 3T 4B 50 o1 (55531 51 eolhiwl (gl oy
W2lgs Olgz ol 4 oniy] a5 Cawl GV 5w Togs dBlgs ax LalFy i dlga Sluss
IR
o) Wldgago (59, 2 gi y1 5

s Vg B brgi pr odids i LI auilygl Consls 31 ol gbros,ol 43
S Olagi y ouddd S il gl e S (gt (b Sl gigRnl 9291,
Wil oo Yo B gz 9 0L5 6551 L ek dins

Joe 9S00 0 ign 1) o) Sled gl 10 39290 SLdgSLo V9 P g Uslags 4
2 o )l rblaS (Bl g (JoSdo 51 (49 4N (oS 3 Cowl sl (gl jaige

Yo



129 50 AOMS 31§ @ y900 41 ST JoSho (595 32 98 Loy T J9Slo ands (59,
H,0—H,0" + e~

0% 4 ko Jglo o Azt 50 a5 wiy o Of Joso oygumliuign 1y Jos o)
oz ) S0 Sldssdo Wlgl CIlE Jolo (49,501 g 30,5 (o0 (9 58 9 oo
Sl Jssde 50 iz o 65531 )s5 103 oy < 9959 STy &5 ol (] .S (o0
4325 10 S o ) gl imigs ol il oo O (ledgSiho g g0 059
sl &35S T T o2l 09,5914 g 00

YH,O'—>YH' + YOH — OH + OH— H,O,

3l ooy a0 Fo)usS oo (Fwij ©f bume jo b o slidabw plicl coomd
Slyds Ldglos J510 50 HyOraijumns! o JoSho b 9 OH sl 0l) (ol
ccly Sie S oo Slowl boes 3T 9 DNA 5,1 sledosho (595 » o319 4 (Slaly
3 ol Gilwasliv camols g 0ul DNA JaSlo 50 (359,08 (sloign Cunsll
30 900,85 lax la DNA,S 3¢90 liwd sledgSilo 51 1y w8 sledgSlo .0 200 (o2
9 Cude g T9) Ol gbios ol ok el 9 DNA (yaalyd ailo e
ol oy &1 (Y=A) Jgaz 50 ciliseo sbogi 51y i sloxsl (yg S|

o sledobw (59 3 oo dlmyl (Gledgy Slaxi
23035159 09,9 5l oo gl 2 50 Ldg olasi
eyl dud SO Sl \[\RXRT
il ygl e S 9 32 5 ool oy SO Fooo
sl ygl Cansl 51 Jolo @y (39 595 S Yooo
695 sl X9 V9 B sy A
ConS 5l 05,591,851 Joolo 79 B slogi )

a3} 9990 (59 » Woi 5 9 IS FI(Y-A) Jgua
d>lg .augS (Doses) g0 Iy oy L8l lawgy vl ©id= (655 Hlude
Cdl o5l alowg 4 oud a5, Jo5 powaSy I cuwl wle Radyl
O )

¥y £ o o X 0ul LA ¢ ylado =390 (50l )l

Yov



Veb ol oslagip sly g SO b Joboxgy, P slogip slp 9532 €95 w0
a5 Wiy oF oo ReM Ygors wylaigo (asciuo 1y 393 s lp i)l &5 saaly ol
ol 1y o 45 )5 oy onij <l 59 2 Fp b ploj w3 1) o Wb
tolpboaues (Trradiation) (ygumwlbislyl
mRem/celw ] xS gbasly g cawl ouds (e bej cows> » Rem /cclw
1L plpRem &G .cwvlRem 0,15650 b ol a5 0l 0

sl (T (S 59dgm o p6 xRaA Sy
‘Raddsi  =Y+Rad 7 L B~ ¢i y=Y+Rem

Ok o 45 WSS 0 W( GY & ylass! cudle L) gray 1) j98 asly | sl
1wl 0ady €l p )5 oS 5o 4 oud Jilio (6551 J95 S 3
L Sievertylge aly ol plp v Rem s> a4 35 ¢ \Gy =)--Rad
Lol VerRemM U pl o 4S5 0005 0 (a0 SV Ce

P S A guSlgly b Jolwo a5 (Curies) s)e8 4 guiSle oy Glao aolg
39 43 o el sl 50 a3 (FIVKYT) b Joleo s o) a5 wbilige pgol,
el jo .wdd o0 gwled Bg @ a5 wusS (Becquerel) J,50 &1y adl
4 sl pdii (olosl g ool Hlows (o031 ceny Sy il 31 axy (6 yoghS 005l
s 5l 590 Hladie (b yomde (IR 1O U Y a8 4 (STUL g Lowdig pep 0
P P Sl b Yl gig0y Slenes (Cowl 00,50 j9lxi Rem )l
20 ol (w5950 o olisS Ggmwlbidlpl Wiied Lo (ul L o
LB W Wi Ho W )l (gogue g i LG ;o Rem B¢ dgus slajgs
O $9) 2 SV e p ) g p jlade J1(F-A) Jgur aidS (oo (Hlgu olm
S e asden 5]

Jhsaly (Fisgm Sbul ongy 950 Mo oG9y 3 o Sl gilgw
$93 2 (Wog)y (i Elhgw Jloso! Gy cldl g clrol g5y 5 ] (b Cighs
Loy puls ( Jwld oliws 59 gt (Cataracte) wlgm ol slxyl gz
e Jlo 0o cunl (San 93 lbyw pgary dlite skilb pw gar 0T
g o (ygalydl

YoA



G9) (SO 46T Jlisl Rad gy 5l s &5 w6ls o0 (‘éw)) &54)‘ 4Ul
ooy Jloss| el abl mlion 390 HuB 2 9 8,18 cul ol el ylai),s

d Ol b jl a5 alo sdgi p jlade (o axio )(F-A) Jgua 50 .09 o0
| 00l il WS 0 Coliol Lo yau

S yo Jloso! G S Lo e Py gl ode cabol gy lado
G 4 0090
e (e e VSV 5l oS
908 do 000 ol ol ! SO Do A E il Y@y
#L by @de )1 ary (e 5O 39y« sV
Al (ol a1 Ly 090 dodw (5Lt S Slaai.
il 5318+ 5l S
Sy (50 S0
adlao 3l S po (1Sl Cigac 393 2k dw (b 5o &l il oLy
5o i ool plgiciunliie | Voor 515508 4 diuw GledgalS sV
ouyd Sy (50 S0 ol 2 50
L b Spo ol | oliws 53 Fe5 | ldslS lhailil (yguy Ef piiw! iba
ous b (yguy azllas )l P25 B 3l eS 4 adw SV
(L 0599 0ux0) S ) (50 S0 ol
aidy oo 31 Sl Jilo jo (s gl pus o
L9 50
w00 S yo Jlaso! | 398 plpel ogdhe | YS! G pidhe pogdle 451 s
S0yl azxdlro 3 omas g | S SldgalS (mas el sV
aid) (s Ol )y &y

bl s 69y » g8 Tg00y gy p ST (F-A) Jgu=

S @l 31 gl ] ool dgd il 8 joulaS G g9 04l0] bawgi Jouor (y]

Sleaanlesly b g (o) (FloiSlu dlgo ;0 9290 (b Slasignlasl, U g

Joaz ol asdlhe b .ol ol b ofgpmi 50 awilysl ol consls §l Juol>
WS Ol WS o0 culol bods (o @ Jlw jo a5 o bgd p slado wulyd oo

Yod



o 5 gle lo 5 Hlade
SeS sl 5y YAmRem Rem oV bl s LS 5 CdgSw oo
Jbo 3932l 100 o 50
900, 5l ol slogs JL o -mRem Y
2 b slegisnl 30 -mRem S
525 olge s gl J LS e
b ol o aS s s , \YemRem Il s

ALl 3gzg oo ylo Jls
g0l 5l ol slasi S ol o a8 Jile gs
288 rerb Slersisy] S
JoSis olge calies glsl Jl,sY\mRem 9> sl > CoeSw e
Szl olge sasas Jle,o YmRem Sl sl ails

obedsle

Jls oV -mRem

s o e il

\VF
sConyS by slagi

K oS
SUeS sy celo,ofmRem e O 8l jo
iy =lygle oK (slagy Jle,o YmRem O Rl
Eoman ogigplssl, Jl o YmRem Loty sl 4y 80 b ome el SN g
S sl ) -mRem 2259, ¥ obeey G255
XLgL&byJ.s 6)“"* PN
Y0 mRem $59 goly Gialesl O
3 Jols b ol8g,0 wly olse | Jlw,0YmRem Al o WO 5O CigSw
wlygl Sl sl 00,5l 3 | JLu,oe/AMRem S gl S Ve ol o ol o8y,
W dS CawSs 3l ol olge \ . .mRem odyd wisl> o8 g, oyl Shlg> Joe 55 o8,
Sl a Bolay b el o Al
oo; w‘rd olfjﬁj
3 Jol> sl 004613 3 e @ 03g)l woye yioghS adea YIO | VAAS L5l YE o

o2 e 0529 4 oyl LSl
sl ole ) 5 prsl il

Sade o 58T 92005 0 gl
45 59y A yes e 4y 0L
Omil S 59, A by

<9,

,» Remgl e
YA el
o gy (5 eskS
S b (S5
S >l 0 s
vY-Rem ;| i

Y WYY
orlas g asCSpjm

o 550 8 ek F LY
O Ol A gaiSTeoly a5 Wisy oo
& yeghS 0 5,8 ToL O

Sl 059

ol8g s dSol>
SLdl 3! gy
O olal Y
5 0091, 150
o il
asdlas

AR




oo Girled 1y S o culof Lo oy & coglicie aslin 31 45 cilico slogi 1 ylidie (F-A) Jou
20 ST 20ly slog p C8b 0 A o |y (UgS Cundg wiily (o0 Jgur (nl SIS . wmd
9 Sl Jl 0L gLyo LS, b (21ed ©y8law )0 wyls CigSw a5 (Jjlw yo e YL
S ol (s (M 1 (GBS ol S (b L
Sk el

33 98F% Jlo 31 9 T 50 1ol 18R Jlo 1 ooil 6550 0L o udizes 4y Jolos
Jario Coua b Lildl Gl pgo STo (5l599 19 091 0l g9 dmdl ) 9 1
SV el ldgyigh ouidSey plge a (fuw ol A g )90 ol yo Gl
Ol abo g oo g bl Gud & (i Ailudys 45 Wal pwlygl Comsl
035y Al 45 yliainils il ;K53 GByb 51 5w 5 W0 ,S g [y LT oy
a8 B0 5l & LT 51 ool j olasd g asdlad (T b (5)len 4y (bilei ivgs 3L
oy Jgrine LT 48 g 00,5

pll AT 4o 1y 595 EMlwaxs «ylbuw )lxe Wgio (Leo-Szilard) s,M;
STy 45 silaly3 aBble windils cpl .y (Ko p0l 45 ATV Jlu 40 L g O
G920 ¢y Gl dewg & 9yigh dlgi STy LBl g Cubld il gl oS
(Manhattan- (oo aolp)  commo Mos O M) el g i
9 laimwd JiiSlg Coodl 3590 j0 gl .ol 03l o 4 S Project)
as bl 1 pol oumio ©YLI ahi 4 wilgi oo digSz &5 Gayb ow! 51 55! Wdg
o) axdlian .oliw 3 gl (gl (il bawgi 4y g Coligi Cdgjg, G pol Hotoar (pd)
0)l)d (upgiy gawy aolip gib 4 e (ol 0)l)s (g pake Ol g al
ol 39 019l B 9 duo b ploj oo plaeiils plad' 9wl (0dl ooy 9 (031 (5551
A ol ygbeiino “_’J.'J.Q.’o.o b 4 ol &S a5 johilod aolp cpl 80,5 S 0
b oobizo (o031 GRS 35 3o G yol ugall (el )0 poaledy gl @ ply (G i o
dnts Jorino sl jo g o ,_,»...wb OIS o 9 IS 3 wolidls aws S Wb

ol 0l 30 Jwali 4y (Spo b)) Gloie S G315 ©pgad « ghumo o Cusls SLS 00
G.o'.é,w V9 g P50 g OLS LJ"‘ ....\.25,50 St u‘m‘é Cooldd g ybls acucs g dobi
el ool la doliy i dlwg dag Ao i 0938 LS 9

AR R



99 081 Jlid (53U ) 3 Wk Cde @ (ludelile el Blabl wiad (03T e
akd ()35 O3« STHEL 9 lowdog pud 50Kl pue 9 (5505 olyleos 31 B ol
031 GleMaw a5 1y (YK plod o135 (ol -0y 1 pol Ko y139 49 9 05
3 ok aitluse (a0 )0 (Pt 5 391 00900 T PSS (o0 Slonyl
Jloxinel 45 593 00,5 (5910l ogdlay 3 092 ouls oy (Mallewms J S (el pue
O pwlpw 50 gl 9 WA g s 3 (e Conl (Ko (nlf anle (o031 o
031 Ohhleos (Pee 30 S92 00,5 Sladuday (B)155 cnl 50 .S Sl S ol arle
2 o) ey @yud 5l (uled Ho plojle B usled jede 50wl g ol
b g oud aeliio by Syl B 0l o0l Cud i (JeSmn e o3 b g |0

U 50 Cud gl plaeliils gosmo &5 L85 ouad 005 ¢yl 35 (2l pogdle
310 Bl 15 o3 oyt dnde cens! il G pwlaol s 45 1 D95 ol i
5 o dugd Aol jo a5 Jlocweldls I 505 Be 31 how abowg 4 &5 (glaol [ad
Sl y3 155 pol yo4enr Ll y (532 097 00l Linol (g Loy g Ao (o) ool bk
Ohbees 31 o (Jg oy 50T j5402 ey Cowd 4 35,0 a0l ol diliwlio
Oldodils alowg a2 Logdlad g Ltolas oS ol 51 ol pliiio w2 50 Lowlog
afusd I gyloged 4 g (09 $l g yeleggl (il e Sre
31 ey Slgiaw )3 093 (ool wolio 40 5T 0,5 pguary e b iy 5 L b5
Wiy 50 OISy (G590 caon dntd 5Ly 30 b g Loy (o3| oy lxil
olobeos 31 axs Mos . ailodgs pod yodo pluS g diliwlio Jg cCowl ool Sz
o) oo gl (9590 alear bl 9wl £9p0 (03l Ol dliluw (1]
Sy Swlo31 14FQ Jlw yo 1y 095

antd Slp pigioh b g oo (S8 il gl udgi abwns 18F0 JLu I LSS 50
b (puilygl arwgi) pb @ (glaias 1AFY adg) 5o .Cowl 009y Hli5 0590 (03] oo
: eobais| cadle

el oy op! 50 .ol Sl MAUD (Map Uranium Development)
(0 ol 4 cings 00,5 loy 0l azgi (ooil (53551 abius & &5 oadl ol S}y

AR



(Clement LT cowdS 14FF wgilj jo wiog ady o5l s dnts (slp
Sl 395575 90 VAPV 5ol 5o il) cugual 4 (o031 cmy dntd 9 (ool B jlae
<dUl yo Windscalawlb ;o0 Jyl Wlgle Yoo @yud @ puigigh odgd
W38, 5 4 £9,0 130 Jlw 4o 4555T, 90 9l .o gyl Cumberland
00 by Joleo (Jry g1 Jlw 30 migiahy o ,Soks Av dgum ,935T) 90 ol Jpuazme
55 ol Jgazs 511A0Y puiSTY 30 bl _isloT il cnos oyulgl - o0l cnos
LT 51 o o yxiiee Wyl 958 Jlods yo Montebello opis yo 4571,
9 b Jlush gloguid g bsur Fps 608 9 LRIl w9 el
oy (Sl 4 3950 b o B9l (] )0 9 (0T oy (Sl 4 3950 il !
bl 5o 1) oo aislu lopos 5l slaiges 095 wgh 0 S 2 g Wab (Jig uu
e ol plaed ;a8 L0 50 (58,5 51,8 g 0929 kBl wad 4 e il

WO,

ts | g 50 jo Gldolai

iro Wy giS 30 oil Ldlg s a5 14D Jlw 5 i axiS S a5 jghailen
a5 0olidl LS| moeo Lot 9 oF Bolai B¢ 31 s 85U Wilousds 5 & Jginiio Lid
2310 7 (o0 4o 5l yiogeo Aol dw SO Ay diged (ylghe 4 Lm0

(Windscale) J&waisg dol>
190 Jo 3l bl Cumberland edbl jo g8ly JSwasny slayeST,
22 ygST) cnl 0,8 )5 & £ 95 o0l cuny (it Hakiin &) migigly antd (sl
ol y50 10 5 g yio 1o plad 4y (Sle o) CudlyF 31 (slalgian! 31 Koo S
U dunts yi0 1O gL, 9 youili Y/ a8 4y g0g0s 0 i 1B+ Ll (9,8 4o 4
258 prinegll 51 6phB 0 eudigy dlygl soaleo loyis (ol (3350 )0 el
S Iap ol b yesST) wiiS o0 pae 1y abue ol Jlu jo )b g0 ilasd S

Yy



géfa.o )9-7.:‘) 50 ‘_’J‘ ‘JJ} ‘a)l.»' ‘s.é)aa..o )9.25‘) )é YW QL’D‘ &_3)‘)’ 9 aew‘s.o
ilousds a5l euied oy i (g | pasio g Wi yls collas
o g |y Cudled o590 j0 cudl S Sl )5 % o a5 SYei cde @
g aidy 0)ligd Cadl S (S gu slaalae (g 3 ars 590 Jlw p Wb T 0
plxil aUeS Gue jo T3 led by o HeuSTy Il HI5 & b 5 ol g

P

O S (o
plil 1) )1 cnl ) oylesds 5a3ST, 50 (aliads YO 918 cclw ,o JRBY LaSTY 4o
Jos 45 Wiul A gie Cymwdiden § W30 yS Adgio |y 4guSTy wiST A Zuo 4o .isle
S a1y 5easT, o o 1Y Caclin 5o Lol a3 )55 plonsl g8 Candl ) Sy 6,90
B U 1) euiaS jleen sloaben 090 05 HLSLy e5T,y @ yud asST (gl 9 ais il
4y o § Foo ag 95Ty @yl po azryo JiSTA 50 030y 9,8 59551y JS10 50 (el
oS § COyp B L a0 Ave 50 (5318 muilygl (g2 oy 015 (il a0 1Yo
395515 9 W0 yS (B gu 41 E 9 CandlyF g il gl (SBakin Jos (ol 1 D9 g0
& ST gl il TS o 0diS Ty Lad 40 o] guiSTassl, Slgo g i yziie
3 az (Gusdypi dud yo guiSTeroly W o sy gaSTy Jlgo 0 olglyd ,ludio
b (G308 Ao 4 gansil il S 0 Il s [y SOE 3 g S o0 O,lg i o
2 01 3l o pitn SLogi y g ouis cud Lidlgzinl 595 3 (Jlw YAID) 3yl Y gb
Sy slie 4y 59351y (6 yslsS & B .09 o0 (195 by 41 e lgSi! e (59
U o9y oud guiSlg000 lgo (o 4 008!l (o o 2950 o 2 30 J)5s (ygnbee
525519230y Slg0 4 y5iSTy Blybl (Gledumo 3 &30 yioghsS Bev gy ylad b 51 oy
a1y Bl bl 0uSas 1O+ aas 39, b g 0050 A+ fusl cdgd (v ygolo g wins oagll
Lyo 4 595 99 oo 5o 1) Glilgea 5l ouid 438 ,5 pls i (ygelio 90 Oguo g Wid S
%Nl 00 B Skl goasas JUbl 51 (S gawigmd Sué )0 .aiisy,
JEISRICRPAN R ERRCIINY:{ JEY) QR IR RIPIC SR Repeope
oeod 4 595 A U Jos ol g wibgo ayjed BT gy HLil b o o 5 00 4l
Slado ao )0 /Y (P 4wl )0 il 00 4y 59, Ar I o g 558 Ber 4 e gl

il ynl 4 s po iy 9uiS 1900y (g - (ol 95 A W pos dowd )y o0 4yl

A%



Sl Ve 290 paitko jluww Aol ! 5l g owwy o0 doy o/ & JLo YAD I o
A o . AR eI

685 P9 CTe) yoli 6y5 LI W g ( Dud auguiSlgoly )98
30 ("ST) il sl (595 8 9 ('ST) il il (5395 A+ g (T'CS) o1
b Jolre aiyguiSTeroly (595 58 45 Sadon 5310l b o1 oo STy SIyb
30 Og o0 413285 (3l o313l YV 4l 2 50 45 Cowl pgaoly p )5 Sy Ak gusST
2w 990 30 (g Nigih oo 4 3o Lol | alS’ 51 (oo JLW VPYY Slams pgal)y 0590
595 A 51 an o 9550 53 9 JLuYALB il il 5 Jlo ¥+ 51

Rl OladSSl il 50 Celn Ve 5l g Jloy 50 (398 aiols I o
W8,5 18 (o) b (§9) 32 0oL ol e g ouls 0uiSTy Ob 1y Ly gignlgesl,
0 dguiSlgsly Jy50 VEe iols Yoo (g y0els YFe (S ((yud j0 45 g9 &
2 Wl (ul @ by aguiSlanoly ol oasd 398 polie o) @0 Flo 2
P (g bl g sl 50 PR (6508 9w 9 SOFL 50 ST 9,18 el
WS99 cyd 5O oud sudlico Hlude I oS A o 00 OT Hlade addl .ol sold

0 5YL &5 oud piiiin 2 laliS 5 Yl gyl Aliae JSewadyg ol 00,
o oLl 35 00 ) esled yaaSTy 53,5 (a8 5 ¥ osleid yoiST) Julasi & yoxie
9 S 00y (ogal Cawd 4y Aol (nl (093 (3 W3 anyl i g Glewwws
S Aslin Cuoud yals ol )F cde 4 S gl (w4 VAYY L I o g
Dol ol gledEg i Sl Jordio (gl 0 O g Cul b e

a5 bmeb! Al g oLl G WbT Juoy 95T, diol> 14YA Jlw 4o
35Ty ol (g8 03l )0 G 0)bgo 9 o 2y JIquw 0590 (o031 Ll g o
(Political PERGalwy 4 1A Jlw 3o o azis g uib g9 Jwaisg
Coms ) o wlow wlidxi o9, Ecology Research Groop)
D190 dw § (SINIg i SAE HO S o A oy jw 003190 (LedSTI Ho Ll il
ol 00ls (6910 Bolai cpl 4y bgspe ;550 gl 51 ¢yl s

\le



YAOA uiSTYY 50 ST g1,ly o oy Fogil 0509 4 Jlwain g aiol>

L'incendie de Windscsla, contamination du sal an lods 131
Is 11 oclobre 1957

T"'"""'& ,.,»t % |'r§
| Yy “’-»
B by L Fl:; T

"*“x ! ‘,.-’flwce '\,r

Mer a'irlands

= Courimn ou s DB pagy fH0 w
0 sroe a sromger

B wosos imeocm pnd
Sxecy

L1

i STIMMM
L Jim - Pl i 9 ey, P, Cadewiew-Liavy, 159880

Gols g1 40 budSil yé Jlod Cumberland bl o S Sogll (V-A) JSi
Al 3l am j9y dw Sy JABY ST 9y yoWindscale ooil yousT,

il | s 5 o9 i ol

R GrogkS VP 50 9 Camex Aeer b i Sl gyeghs B o
Coxezr i Fhese b Woyel  lilsbumdy bl uidinSle oS gyl
Joog UG pol Gy (5wl pw a5id 43 1AVA ko YA ;0 TMIY g TMI) glplg i
9 ol ol suiss B Sy cawl PLWLReg 3l alg i ol sl ygusTy .asuus
YAse 9 YOor slogyud @ iy & TMIY 9 TMIY .alb o oL HLid cxs
51 1S 1 a0 )10 @ yud S Sl Olglio Ave B Ave Sgan Ly il 9 1> wlglKe
sl dng> g ol o wile (63t 2 el 4 OB (L 4 LT

alewo (nf 9 oo o0ld 1,8 piS 5 38 51 (2ladlg ;0 il ygl ST Sladleo
10+ glosl 31 4gx5Ty CdB .asS Jooxs 1y of )Xl s yo Yooo G lod wiilgh oo
Sy yio VIV gl )l g yiomiil S jhad a4 Co g galo (26 For Ve 09,5
WY eyl g youtl Yo Cooldus 4y o¥gd 3l glakiimo 4o 5guST,y cd8 .Cowl oo

Yt



W55,5 )15 92 Vv b coxi o Sl 450 Too T 5l glao yio F ylad g e
(- S aslinn SlS)
g8 dwo 3000 s B oy cpal JAVA Lyuslo YA duidyloz 3y 8 TV i 0
295 (Scirods I a3 19551y Cadlyo rdgimn (6385 Jz 09,5 DS o0 YIS 095
ahuai (935 3 ghow LS Coldad alowg 4 59357 51 (29,5 Sl Widg Jgiine
9 Jooxo )1l 90,5 (P9 lojl (i) b1y LeSouid 51 (S o5 Wb i 0
g.Jg.imw 3 G.i: Lol alblog o@sﬁ.d Coomol ‘5.‘4:) TR 9 ooy M
00 yid slgp 31 Bn 3y (055 ©3d lng 392 41 ol plmil Jgrino TMIY jeusT,
59 b Syl IS HgaSTy 00 pid glgn pomaw 30 oLy 45 0,5 0 o0l
Ol wa 4l o g Woldl ) 51 5eaSTy OF (Slogey cslo YA zmo F colus
310b sl g 5Lad b as O Hlr SLSI I 51 & omye8 9 g (SO O Uil
Sl a4l gy Ailizedigs 0,5 i 1y SBlybl (Sl (o0 7)1 59557,
3l )08 Aol g 00,5 hBgio | 5gaST ) Silogil yob 4 55aSTy oS leeo
1Y g wings Jled comseds § Lol sbood gl 8 g il LalS auipo 18 49357,
Og>g Ay ouidS TS sbalg) Hlow jo  Swsll .ui8l o G| 28lg wols ury 4l
092 § Og oo Aty y gy 4y guiSTer 0l Olgo s 03g)T OT (4F Yoo 3gu> 40 g ol
Sloyiy STy aSST 2929l HeaSTy B oyl by Heasly Sl yo of
a Oyly Ay g WS oo (o 993 A E9b Cewl o0 Wgie (] 4O CanSl
oo wgd a3l (] 55 59Ty B pariy S Mo sy g S Siils 4z 55 Yoo
Js3 45 1AL Jlo 4o w wn Jlw & Lid 1) cdlo cpl aidl 45 og
o bl ol askiee 18 1y o (o p g 59551y 40 Jog50 ojlol aiyguiSTgy ol
ol s uiSTg31y Olgo 43 05901 T cuaSn yo YFoo 39 NAVA Luylo YA o5
a5 391 0L 3 (58 4 S50 (slgr 9 Of @ylyo azxyo 09 ouiliigy 1y Hea5T ) Sledlu
Widgr ol g aamld Lplliwd g (LI, Gleew g Ldl plod
Al JB10 30 (S g1 (555 30 o I e T xS e B Al guiSTs ol
ST b asl g 50 sy guiSTgssly agjes (107 9 bdbee 55 3,Ldne VY 51 oig
JE s a5 e Giiw jo xdlg oliws 09 ool dgzg 4 Y g BT slagi

yy



S o 4 o 3 3bdkie S (Sr Sld o0 (LG Ty iy guiSTga 3l Sl 158 Yo 05 0
doldMy (oo iz 50 G898 Ao S 09 (19)0 (b Al guSlg ol
9 992 polin Hlows yg35T) (2,1 luer dilidios g0 o> Sy 4 yxie
3Ygd 3l o ylazrgd Z9y5 9 9959 sy 5 abls anyl oy 3 e ¥/Y dgusyo (g ks
Sl s ytoghS 18 glad B 1, ailiie coiSlo .aiogs yioniibu Fo 5l iy shad 4
4995 590 )l Bblo (Sl g (3o ,S Al w5900 0L &5 (S 5o olSTg
17 (s a3 1) 50 .ol £ 90 (pylo YA g, 5l po g 51,8 058,558 (w5 5l 995
‘Sw ) A Ao 4> g0 c)’JST) O °¢)|3 ubl.wé ey ‘5‘)4 Aol )‘ B olo
Y 95y sLicil g B a3 b (g 55 o1 0 5ludne (ygulinogd Al p2 50 o9 5 S0
Ne ST G ojle JLo N L Joleo groe dod @eignlasly (nldigh oo & 5o
o2 5 (S Bl aslgs Gals b e haid ol A guiSTgr ol WS o o Jle
axgi b g laby I .ud walgs a i ol o)L 550 JLw Ve 5o 4l » 50
FINPRPS (LN U FOVE-RUN ¢ S WPRCHN R ST S ARV S5 L P PP
U olg s yuori (gl . in 8 oy Lad 0 g 00,5 7yl (598 Slegoy L obg i Jo 1o
0950 39 Ol Aty guiSTgroly (Jg ol Jos 4y Slglyd leelsD Al aon 14AF JLu
39 0,3 YL 4SSyl B o oo 59iSTy B JolS <o) 9 oy 3l @lo sl olSgyw
311y oile 3 (sloawilygl dunilyd 0,5 YL VAAY Jlus 35 ansl 433 9,3 olS'g yud
Cde 4 a5 35 TMT aplio ol5g i .oialad < y505 1y 5g35T 5 g9 00,591 (39 ol g
o2l g 02,5 g dumo G oyl a0 BB 1AL Jlu U Bolai ()
0,5 45 4 95 19050 1AAD JiSTF 58 ()5 jomo
Saleo 51 1,5 wssbls Jlglyd L3l b ol pl adly yo aiol> cnl yo
oS lg 0,5 05 3985 HouS Ty CdB 518 4 Bolay adgl wllax) ylod jo 0ussS ;Lo
o (031 oy SO ailo ool S8 puilygl (8 AA LTy 08 g o (el (gl juxi
S¥ 0kko S0 dgue disl> (pl 5o 08 (o0 ymiie Lowlig b (03T oy I 5B
ol Sl | (sl jw 0,0 (380 dwlo g Wl &ilo g WIS &S5 ooy

YA



(Dr.Gordon,Mac, Leod) 8¢ o (39,85 50 .diad JSlohuy JbI 4o
A LS, 511V ST o cebls 1y sl

‘Jwgiyz axx s

ool el o Cwons jo il Caiio 0,5 olgS joe jo disle p S lclisg
o3 B9 (3290l bwg VNS Jaysl YA o j0 axald (nl & by pus
oo plgSouwl (6 y0glS VY y0 &8l (FOorsmark) Syl wjed ;o b gdigw
o5 gy (g y0glS Yoo dgus glads 4o 45 Wid,S sudlice olFg s ol 2 g0lo o
Sl a5 W S o0 e Tall jo .Cawl Jgoxe B il 00 Al guiSTg ol Hlado
99,5 45 Wikgogd 95 (st (SIy cansl 03| BT Wigas SkEg i 31 Ky 0
HbSt 50 595 plod ol jo w9590 @25k 3l b pl Alwg a1 4 guST20l) ,Le
Joygl Y8 50 a5 culs pdlel gSomn g901) (diol> 3l ams sl FA Srs) Yo ceeluw
oold &) slaiols (¢nlySgl 50 S (6 y0glsS 10+ ;3) Jugiyz ¥ ojleds yoasT 4o
209! S5 5 15 pol 5o .l oud ouilury (00 ol 4 audsl (GleSeS 5
ol o) . 0 S Voo jlcamo (CL I A) Ly oo 00l wileMbl 4 Ly
(VY 5 DAAS (g consul g
glad b a5 wails HLl (E.PLA) o) buso jl gl (wil3T (rd g (3> g
oSl a4 00,5 Colol (guSTgrol) Cliwid jlado) 595 B9y (sywghs &
ol 0399 591 yo adilaio

i 9 5 po ¥ 5l cummo faid sl ol pled < 35 by gSummo 93315 Jo 397 Yo 50
OBl dogly aolijgy o # 50 0,5YL 0,5 caijls 1,3 axllre Conl a5 (g yims (500
1y o595 (39,5 Sl (815t o0k il loludl 3 ol JalS g s ccemmpigeS o3>
D3 00 Hlse Mol ol5g i do Vo 40 Mas g b

PAlal 50 el 515 g cadl S Sx RBUK ggi 31 &5 Jugiya ¥ oojlods o'y
3l WS Jate ©9yp% Gr owlpw 4ol 4 g oLl LI 4 1RAY JLe
Slglo Yeee o) (Sl @yud ey 0 Hlods a9 Lo sloygsSTy o i yudy
233039t sk L35 sl )eihS and 3l (ool o8y i (il i 31 Lagg e ans

Y14



ool a4 jol a5 wills oo kbl g9ypb Glwli,5 Jugim axxl (b
LT Jlo lod aobiys 5 oot oK ,SI1 olglio VBoe 308 U 5 508 sboyg35T,
o VAP Lo 50 ool cogual aolip 50 09 Jlw o WlIgKo AD*s & youew,
3l odd angd (S Il (65 51 DIglo 138 G 9o A Yove Jlw U a5 099 ouds (S
w33 S5 S 6551 Slglo 5130 Av 39Syl 188 Jlus B .oons 3 o]
S y30> B3 Moy WYY g Cawl IS 4 Jgidio o] SlglKo 30 YO a5 culls
3 Sl (SigSz gl Jlo 50 S0 ool 1) il 59y9h bt
o polro (595940 I oo e (b g y900r 1O LdB'g i drugi )0 8yl

asls wilyT TMTY ;95T 51 35855 54 V8 Loyl cozo Juigiyz 5957, oS
O IVee (339 & Cadl)S 5l yio A glaiyl g o 1Y ylaB 4y (glailgsiul 19s5T ) 1 5 ccuns!
Salo dcgomo I goges Algd 1FAY 31 JSico 48Ty b awl ouls Cawyd
U) aopd ¥ G oo i puilysl domsST o5 12+ g9imo g consl ol VA g
alro Y1) .ol 43 )5 3130 1) g (sloalioo S 1) SLIT 51 (oieibgn 9 ol (7 ay
(F-A) S8 @ 09l axalpo — Wilaid )5 51,8 Cogu ol (r )0 0usdS e
oy 0955 e alewg 4 oS B sladlyd )0 a5 OF alewg 4 95T,
B g ol 32 AY boaly) U510 10 T 5Lid 09 o S (i o ygus Hbied by Lol
WSl &Sy 1) (myei 99 (@9 BBg0 5O AT dg o0 p )5 3 Sl a0 YV
ol o0y Juin (6 gl S 43 51 51 ol 350
g o0 a4y yomio a5 Jwal o)

S8x ol JB1o 50 plae O by Wb wcwl Wlgi Jlo )0 5g35T, a5 (2890
) oaiss” O3 lemoy Sl o3 iy il (255 (oo Wil ol by il
OlggleS BB++ wyad 4 Sy 0 S sgige dw Jugirz oBgym 50 AT cpuals
Gy J50 s ygisge (oldl 415 &y g 4o, By .islo oy 1) oo 02! ol
syl b wilgi oo e U ol slesmygi Jo 005 plil axly oo 50wl
ST gy S gl (S pSUl by g andls (0,8 eiSTy I ewd gz,
9 wugS o [lotage cas o |y Jos (nl . wil (2,10 SLodlgo 4 (2L

YV



g0 1y ielosT o2l VAAF B 1AAY Jlu 51 .ol (65531 B ucno 30 (o194 o Shos
G8gi abazd ;0 fwdly WS 1) 09 08I0 Cado Azl a5 Widgy 00,5 ,1 5
a5 (Flrdi b ol g s w10 )5 (o0 bgiw (SUST yob arla,gili il )0 59351,
S 1S5 1y iolosT cml pow 5l (gl duils duad widgs sold La,yeil T o
W3dyS Egy 095 o I 1) HI cpl VA s 59T YO axexr 55 50 @y kit
U Wl jemmo o A U o A el oy 50 G2 @ 0L gl Jdo a0 (g
OO S0P (ppasy g s Ll OOldaxl Cle 4 .S o jg) plea V) celu
Sl bl 50 393 Salojl cdMudar (yus (ol ghmno 31 Sloae (335 i 9 4o oo Jg
348 G ghmn 5 G (Slojed pus Sl e pdy bl (5 ygele Jlax b g
Sl 4 g cd)F 095 4y Sldiwl el 95T, 5 0,5 bgiuw SLSU job & 95T,
a9k 49 5 050,55 g 1) 059 iyl giumns (Jg 0 S g0 gio Wl 1y ileT
axld 4 ,4l5 9 W0,5 095 Jumad sIad 1) olFg i (ol ciulojT 51 o )5 Az
Feoog aido Y'Y g SO Celw 4 00icS o sbalo Jgj )0 ol 4l ¥ .owis
S pp 30 olFg s @ yu8 (el S B0 sladlyd JSi s Sde 4y Js 9 Y& 4l
a5 ylrdil gl cnl 0,8 i 4giST) ax 4l F g il iy wiz 4l pyl5e
plod (5285 (031 ooy wlio g1 ol ol Sleeod! ()0t Sl (SS9 &1 by yo
290 A guw sl glp |y bulpd g o YU Ty Lo g 0,5 oSy |y CSgw oolo
Slgo g 0895 J3I0 40 Lo 8y YU yly 090 oolel Sgm o3l ylxl
Wiz Hhd 4 ) b LA o 4 g Kud 0gd pp b ST, Slasle
a5 g0 3y ©lyd yod 9 WlS oSy Lad 40 (g0 YVer gl I Gy Lo oyl 30
i g Lo b oSy Loyl plod 50 (w9 dawy Wigw 4 0L S5
Hlxail cawl 0099 TNT o ,5olS YO+ Hlxiil Joleo Jgl Hlxiil (59,500 (ymanasiio
Hxdil ol g 092 Jowad plyp oo wld b g gy LYl BT wry 4l Wiy a5 pg0
gy Ayl b T jly b lod )0 115 sl 0093 359y (i guw 31 ool
ol P15 00,5 50 S15T (359 s g 00h S i (sl S 3 5 38 51 AT S guw 00Lo
25 8 o y0 P o aenS T L Joleo 45 393 00l 13T 139 )08 0,5 9lS VO o
03 clgh (y5umST L ()59 008 Hlado (uf (S g I .Cowl 009 93515 53 S92 g0 S

AR



a5 5y3l 3929 4 1) (o> (LT (n) 9 ad O3T il (65,50 Jg5e Hlze
Wl bud J3o )0 usS jouad abaod S b CudlyS o3 WWer (38,5 5T Cow
wby glp ) b LS Jie iosx (AL L8 p,56ls S ySTas Uy olS o
CadlyS 0,56l gudno VY ausS o JlaS 53 JIo 010 0 850 0,5 LS (40,5
M 31 9 )Ly Lewgy 0l (pl 50 .S (0 Sl (podi2 4 (AL SO JLE5 0
saiws (Joygl YA 59) 5l aiswlys S b SIT g bgiigmw 51 (Sbl Juo
Slxl 5l (w9 ol islio Ly ,S) Caoglyd o Ave Ly oSl (4lgl 5
955 Bgie sl o o YFee g dulo o YAe g (RST 40,5 Jhgels 9 COy 318
e 6ly 91 3905 o5 e Lo iy o8 55 (535 90519000 slagi Ll
J310 a4 oldes LT loea jo puilygl lomani; STy 51 el 9 Lig gl
Slygw Conilyl U U WolS S SoS a4y i)l do piiclds jg) osisy y 59351
090 & @l @il 6ol e Biyb ol 3l g S Sl HeiST, Ly oplas o
Sl Sl o ;ST 590 4yl 433 )5 wrouai 4o ¥ 39 0,3 YL Aidged 019 49357,
S Voo (o0 g 0 YT+ Job g o B8 gl &y aoyl o 5SS (s0 38 9 Sorsiomn
Ol B o 3,5 o (o Foe g i o 5l e U ol (gl 06l
izl opl b3
a5 wisg S BT o y90lo 9 o9 18 o551 oo 51 AFSlo Ayl il 5 Sae
g ol .Sy 4 ¥ cud lod 50 .008,5 ojLils Ladly afols Jof cuis 4o
b Sl g0 Kz lloyed aline 9 lulad laie @ Ll 51 (59598 <l
ot Olegao Bz 45 09y (o> a9 LT GIo)5 9 gy 9 ceelmd .0 o0
QS i goS g jglS 31 (5,190 olgs g 0,lg olgs) SLALI jo  rw dlod AS
o (331 s 31 Gle 4 Loy a3l cnl W09l il s’ @ L3
s9olo WY Jgl o lod yo .ud plod diols Jgl cud plod j0 i Bee I i
ojlrl wds SldanlS Syl 3 93 losl o (g iy alo By SLa ST

S 58Ty cdB 40,5 SUS (gl g Cawl O, Kl 4350 - 148 @b &l &yl 4y

O 00

A\RA



Sy ¥Ye G A 13l o 5140 010 oo Iy pmogiuan (ydy 41 o O,lg 390 ansid
sauin ed LT 31 pluS gd 1AAS Wl olo Ll b aS Wlodg 9uSTgsoly slags
VY o g gl 51 45 S 4 wiog ofy For U Yoo 3l cos ,a5 OF iy
oy VY 0,5Wl g ol ed Lal 51 45 ¥ .ailesg ol $¥+ G Y+ 13U con i
5 ars uile edd) G .aiud wed Ll 51 45 ¥Y as wilodgs ol 18+ G §ee 5T
398 Lduwy 35 VY @ Glali olawd QAP gl YA U aods .cawl ya0 Mas Sy Fes
VAAR jolgd o adciwd (g i wlAls CBL 40 ol For 51 ol g0 a5 405 ))
B9l (Sl (Jg uled oo pdel 1) g0 Hlows 1FD Sue )59 gl)ad (5955w
IO A5 WS o Wl wle el Jb Jold CawgindlE wis S 0 SO aS
Ol 35 45 i FVerre Comdg | o bund lgi 90 10 519l 10 wgyake
SPS oty 3 3 Sl oo 0093y wilowds 0098 9uiSTg 0l Olge 4 gz axzld
Lo s g v wgd Jol . sl lod 50 55 ¥ Tpalls as 8,1 Jgud olFg i
3 o a5 (o 9 S po)ay oS o0 g WIALBIS 515 YU Hluws sojgd Tl co
b g 09 aiumly 9 sl Judo 9 05 g0 oyt <0 b el o0 GLST Jungi 2z A0l
25 Ve 59l dols ax 5l cud § (i Dguiee At Aol ol 4 LT (y0gu
guiSTg9 80y Wl cde d Ll gd 4 ouds cull o (gl 45 Wilonds gd ,o
((Cawl 0090

bl | st uil5T 5 (OMS) oz candls SLdlS 1 alpasg 41 45 leed IS 41 Ly
FoordS 030,50 S iy W30, piite Yeod Jlw 40 (AIEA) oil 65,5
olo (ylod 33 ouds 8131 guiST 9980y 0y 3l aAbol> uudg i 0ud b pw dliwy 4 S o
Sl algs oy Jwgi > diol> Jol sla

Frerer om 3l &S 3yls o pOlel (Green Peace) s cpsS (gl mslsl
SLIlw (ot widgs 03,5 &8 2 oy i cnl (30 sy Jwgiyz Aol 50 45 (5;90le
N ouy Calizko (Ll pw 4 Mo pii FVeee Sluni Yoo f (1440

Coms ) o (ygumoS Jole pow (Lioudmila Komagortseva) pls
3¢ ouud 00g)] 48T 910l W alowg 41 45 ¢l Al Briansk)Suwsl p asl

YVYY



ol dig 08 3o pus Ay 4 Sy 3590 TWor Slasi Yool G 144) ol 4o
RUIIV R W

2o 3255 5201y 4l e yin ogalee S 31 i (63 TooF Jlu bl
g Carino 3 Gy oS ddgi (sl olg i 3 1 Al oyl sl AL 3923 Awadlyd
390051 515 & 92351 9301 Slge 31 5 g sollii 9 (AL Lhkgy sl ol Lo
il o Juol> Sii3y

69y 2 &5 (05 oy Veor Jolao ccadlad Jlo SO 5l any (03l 0l SO 8
S 55 o a3 92551 52000 oS 1y i 515 Lok 5 b 4251l Loy ot
20 wiledgr oligy (398 )0 JUw F LY Wuw 4 &5 59w sbd alo uiS Hguai
35 Jlo B 6 ¥ a5 ans g wiy1s (51 45351 g9, 4 ol5s 0 51 23,5 cgs
sdie 4z joip oligS yos dai b olagiapl 2100y o) cawd iy O (5 o ol
5 Jo YA yos 40 b 4+ ol yisly Jloo Yo yos 405 b YV 03500 ogigial 2015
0955 Jbo o9abeo 10V yo dai L ITA g g Jlo V1o o Ao b A4 anaiSS
sl sukilo b T

D guSTgoly olgo yLics!

4 gxiS19200) Olge (5595 arlao B dgus Hlxdil B350 j0 AT Wudixe o w9,
Bl 9 ot ool ). ol ouuh 00Ty Syl 43 ot 65w ySmo 143 & yg00
29 o Qo0 B0 Wjgo ;b Sl 0092 (6595 (ygabae Voo I yilion 45 05,l0,90
Ao B IFY o 59359105 S35 iy &2 Ay yo lanslona 0,15 9575 ol (]
& alis polic aldgi ploddly 4 azgily g il 5l aay 39, 00 (b )0 39, A yes
Jol had (A1) Sl oSl ylonily (oo 4y 39w dz> | yo .l 00 Cawsd

39 o 51 ams 9 (5395 akae 1Y) 5uiSTgs315 Slgo duo)d YO dgus Jol Hloxdil 4o
Slgo 5585 gk YV B Ve unls Job cel ¥ &5 (59,008 (35 g 9 pg0 )loxdi]
Gl ;0 ol alowg @ g ool oudSTy Lad j0 gy e gl )l U guuSTg0l,
939y AN b 0 guiSTgoly dlgo woy0 IV U Ve dgus .ol 00 S bg,l alizko
ol il 7,8 Co g rodgi S0 5l g yai ae U CulS (SS g (0
o 3w)dwo 30 Ve a(1YVa8 Jauo ;0T s (VWY o jw Juo ;0 1Y 51 Widg ©yle &S lgo

Ve



4 sl Ol jlu 9 COy ;5 g 590 g oL of jody (VWY 19L) suoy0 10 g (IVF
3939 Mg 43 0055 03910050 8 )T 1,3 1) aypo ek (ygmleo (i Carg
20 S (o0 (e JB L aod 4y 1dy9lS (owlw 399> g 0 4 Az gl g O
o, ol o 3 (g yroghis YVoo alold jo (Jry9l YA) axld Jsl slaje, oylod
A 0010 ki g W0 ,S cudline o8 g s Hlxail jI fols al guiSTas o]y cdigw 4o
b o bgyl R0 sy 9ls j0 way slajg; 50 9

3 uigole 00lgils pgasy i lia FO Ol sx b 50 ax2l gloj 5o
a3 4l )0 o 00 ey b ol Jo sl Y b 0 .50 ) (o0 (Fij olTg i ol 5,18
I g2 @819 G0 WWer 5 50 lgp (F)ly> Olyuadil dum b jg oo e o2l S
B ooy 55599 o 9 owarsh Gow & 00,5 Hee b YL I Hlmiil &)1
b 1 il 1 ars 59, geme - 0010 (aukdd Wigws 50 sl YA 4o 0,5 YL
S (] Pl 091 o ASgio Ol g 03,95 b 4y (I Ol et Aol il y9>
N N7 a7 6 (S Jgl sajgy plod 5o b did ) e (59552 9235132015 lge
O 00938 Ledlaw ;50 )& 15 IWO wWal olo U .isle JU! 6,500 Joo a1y &
do oy ple dlxo) . WSS &y loe 395 Juo 41 5508 45138 Bedluas)qqe Jlw o
Glolio jui g widly o J&i 1) ;Ko a5 I Yoo Clllogy mdgimno (Y44
G181 50 5158 BYY (50 (5395 9 S Gl G p0 &5 wilaills pMel  SogSs
25,15 1A L ables 006 (ilodg guiSTe 8]y Slgo airis Cami Loiinun 45
— p31) Goulao AV Sguz 40 AT Widwmd pudliae BRI s g3 S y81
G Yeor Sgus ouiul Jlu B0 B 31,81 ol cym 5 ilodsd guiSTgrdly lriinid (o,
o aales luuy Slb g Foos

5201 0130 43 03981 9 eSSl (Sl ihawsS rgi yr A3l 5l iy b Connny
AdasgS iy Yooooo Slasd a5 cadsld oMol cybiandSil Cadblngy y2 330l oo guiS|

Jio 92551 9101 s allj a1 00glT 45 WS (o0 Ly (2l (0] (53 9 (Sl
Slgo (yl 4 03g)T 0uSRs YV colyliamw! Jusgiyo aiol> 31 um ol dlwg 4 o

B1,81 8lui 30 0o (REM) oy cons 9 9519901y Hladio I Cowl @ yls ¢y — pol

! Schpir,pharabod,Les jeux de I’atome et du hazard,(Paris:Calmann Levy,) 4AA)

\veo



o eaSed N g (Galles)JB bl ,o0 ouSad FAO.diiwd oS g0l
O3 B widwgS (nl 5l plas g . LundSSl 095 j0 0uses 4 9 (Ecosse) oS!
9200y slaio &5 &5 o dasiwgS iyl 1) b ousas cpl 5l Z9,5 3> (pyass jexo
& Suxio 5l olo g g (29SS b ol iy jlro vo I LWy jo 4k 95T
sle 9o 4y Ll oy aiy 9T o0l Hladie B i yzm 009l sl (slo o812 50 Wi
pudin (o 0y (plaigh Liludl (2188 olge 0y 5o O,y (w9 Sy
cogai d ) o (03l g g cole 8,10 waB il (JeF A Cawl ou
5 S Sl Sl 50 iS5l sl 06 i oot ilun 3 5 biaandSl ple yulixo

g oo g sl Ll G Aea YYD Jlw b

4o Sl sy

Gol> o Sl
Jeg

== :u?-.‘.ﬁ\ \
#HEMBER GHERND®Y

™o NUWE

10,5 b ax 1) Lali'y o wlj olgo

VLo 50 (Gl ©lgalers) (S0 usdl Olglio Hla SO @ )yud 4 20y 0
9 oo AiwSed muilygl o3 VT G VB L 50 Srs 005 c0 B pao auilygl (5¥/0 G
SUlhas guiSlgr0ly polie (Jay consd le» 033918 o5 WY L5 &y Jyous
(T'PU ) paigiahy & Jomo 09559 ©d b TU iyl oF S g dgdbin
ConS 3l Jolo gloosyglyd 5 puigish Wi axiS WS & Hehiles 0900
o Y9 PTslogi 1 395 pos Ao b canlite ploj (b 50 9wl oo 95190,
WHig (o0 4y 3R g WS (o0

1



P sl b oS Glai oo (P-A) b (Somio 4 a2 il g oolw jlows (2lwa b
H YO L Joleo « Yoo Jluw jo (S0 il (6551 A¥lo adgi (Lid (B0 j9ls
s 9 wily Olgo o FOe dgus a¥le bysds (pl S ewl 00g Wl
095 (o031 Gl At slp SSU s Cilpes mdgish (F YO+ o090 9 SUj s
P25 pigekeo SO 510,08 Jlu YFY o b Jolro (5 poe doud mdgii gy 0o (o0 dntd
Sy el goi dgy ol s D9 Bliiciul (59,8 Ay 4 o 31 (p50/00000)
b Jolae migisly 31 (oazme 000 Cucls iyl any o> Sy T 51 05 150
Iy Lo poye o)likeo & wilgi oo g abld p,S9ls Wy 390 50 (Ji9 JWp SO
pggl g a5 al dyglol Wb o9 o ow 3l g 00 (ilbyw
"l 6393 o ¥+ 3! yiiiow OCDE sl ygiaS
Sl PO lade a5 b, olei o ool lws b g (F-A) JSb & 4z gily
3345 8l G551 B pan woyd W La sl o1 Jolo (S iUl (551 Syl
Ol oy plod ubls 1,8 519 960 plod Hlear (S 0lgo 0 a3 )51 .0l o0
g0 «iygl Camwd 4 (o031 SLpEg 5 31 1y 095 (S Sl (6551 oy B Sl
Qo 45 390y o Hl3p Camgd I Jlw o 50 ol D929 4 guiSTgol,
dod Olgo ool duoyd 00 ATyl o8 L Laile JYeb g lawgio oligS s jec
i pase lowp Jolo i guiSlgoly (il atbls Y 4 Jlo Yo 51 (o yos
3 blso yl50 (ay annl S 10T L Jolee Jlo Yo b plp g0 o LYY
b Bolas Jugiyz 59T, il ) aplgs adlol Jlu 5o 50 4 9219131y (5595
S w5 adgi 5l Jolo aguiSTgol) bl g 092 (5595 (gabeo Vor LA
o2 ol g (G ZBly 40 0y walss Sl j0 Jugiz 4zl e 00 Jolu
@ o 3 da S oyl K51 (Ggd Ho oo 0315 Wluwlxe b (Gl Slilinsg

1 s . e 0 wa s . )
913U g B pol (2lg)yl HoidS wiz) Qe (B0 sl s’ golaidl arwgi' o, en (ylojlw .
Organisation de Coopération et de Developpement Economiques(;y !5

oS A5 oo Al obgmiils L YA G IYAY slle 40 a5 ceawl Sluwlxo aods
aede 4 log ol 50 1) (padls plxsl Wdgy 00g0d Gl dgaiivo oINS yo 1y (glAsumd o

SEEATY) oo)s‘i $9) 60.3" ,_53)3| & Sxwo ‘5&)9&5 )‘S‘ BGT-Y G.»&ME Ls;l.e‘fb uwbb‘

ARAY



OSoo el (m0) 05 S9yp SN @pS plml Jlo e (b o Jlge e
YORIPES

ol LT 51 ygasTy wiy olge (5055 sy ly Folkio Hlom kel
2l Slae 18Y+ G145 cldlus 55 .consl ot 43d,F i 40 el il Cario
Gaos sl (219 50 o b Aol Sy sl kSl JSl o 1) baygusT,
30 Olgo ol ol Al o] Cde @ am @ Ve o I LasSuil oo L LS
Glosl )5 1y wlj olge o sl 4 g o D95k (ASH gy ol el 0L HLid s
G, 0 v 4 IAVA JL jl adlyd 50 .0isS o0 (990 Sgpie 9 oovad yolro
G193 Al 490 10 |y el yol Cansll 31 fol> wilj 0lge (La Hague) SaY
3% om0 O sl Glasl jo (go¥gd aasiy jo Ll (yolo Hl,8 5l axy g 00,8
L oyl 3l omd Jlao oo B Bl Lodmo (! 50 aiglad g0 (555 (pgeaka (sladiro
6,3 ‘d..ﬂm.;‘)g' Cansls 3 Juols ‘SLboé)sT)é é‘g.o u.»‘ | Sy ‘5,‘)3&5;5 Ly
1 s &5 (1858 ple b g dnwgy 9 G pel Gi5,1 5Ll 50 a5 s laeuigish
oo Jlw YEY oo 31 oy — 0oosS ol gi wiylo a1 il 551 — ol D92 g0 W3 yl0
Ve jlode & (Jlw 158 duaww 3l o g 810 wlgs Cawd 3l 15 095 Al guiSTge 0l
wrigisly 1520 Byl ol 45 3,8 35,1 sl ol plis 20,5 aalys Jg3i adal wao o
S g 00lo ylgie a1y o0l 0 S pwigiol g ool JEE yw g WSSS W
AN 5 UCEA Gl oil 3550 10 oyloid ()35 asliy (s 1AYA Jlu
3 ool cod 5T 3 Ldé Jalmo wazSo yio M1AF dusil 3 Sy ails 5 (Clefs
S LT A guSTgaly g wilosls 1,8 go¥ed asliv VOIY o 1) Ll g oo Ry
plod )0 & Jugiyz axald anguSlasly plp 00 (Sm) wlliso )85 3)bkso
P9 WSS SIS Adod (Gl Wilod,S Cawyd o) Sb) Hlewn Glasl o a5
o doni b g 98T g0l slow Olgo (oald (180 Al B o (glyed oo S
Ll 00,55 jola 1) YU

YYA



95T gs8ly 3lge  Yucca (Montain) Nevada sbs 095 ° gl jola o155 pof
S0 T g Mo SLiS T olge I b 0o ol COLSLS Wil ge 80 ) 295
a2 gaiST 9201, b 98T g0l o all (pF Vevere Hladio U Wilgi (o0 g oud oy
Al andy Wighd £ladl B 095" o 5T 000 L LT jo 1y (GYsb yos Ao 9 YUy jlouns
g Wl oo a3 5,5 walgs 480 xS wlb wiblgd wlgi ouiy] Wlgiw 4o a5 olb
299 0T (sleduns 91058 158 4y 59 5ol 4 Wil oY WL

S A3 b aluly 33 '(Gbg3s ) «bpigy ¥ ¥ Gamil 3 almo a3 0 louds Sy 5

S oy p0 B2 b 51 Al 50 By adgi Jlu S i i (o0 ddl B 95T 9101,

0 g bwgio 9 Yb 4 guiST 92015 b Al (o0 S 9ls Y aslio YeVY ol

d9is yi> Guns ol all> YYF Wl Jlw po S jo Ll (50,5 )Ll sl 9 s

00,55 15 ;5 (pl joup asdl asiolo,l )8 1) aSlu IVl b ol (ol 51 G 2 0 a5

gl o0yl gl )0 Los (5la .ol e jo YU Ay ST 92315k (sl AL g

CdiBlgo (g 9 09 4385 Lo (o yghS 5ly9b (pudmo Bb 3l (2l e U

T Cewd 4y S 5 banzmo (yladloe g p3 o (3

51 SLpl 555 5 BygiSTy Wl Slge (umigeS’ glo9dS a5 wd polas 1,45
Slig ol 9290y 5 Wl WilosyS oo Al Luwgildl ;o ot 1 345
30,5 SlodS iy o8 axxld plghe @ |y Ao (o (25€ loyglS

30 9 Whbd oo i 1) "o 05 ghaw pyler dw Lwgilidl 4yl & a2 il
4SSyl &g azgily 50 g o wlgs 2598 S 1giss job 4 o) (b 50 Slge il y9)0
o) bazmo Codlw B 2 g gonw 1) Joo ool 8 o g (loadulild
Wgogd doldle jI glallio I iy a1 1y juje ouiilgs dzgi iloold aunsuid
Wl olge g (ormb 4 giS1g0ly) plghe i (AT (wjlo 5o o pibiti) (ool
P (o0 e (051

Slgn ylw 33 1y 395 guiSTgrdly dlgo Wiyl Juad Gommlyd 9 (3150 pol (GlesS pi 51 By s
olil Jaud BB jlxe U 5l ggome cdiyguiSlerdly U aics @8, juiil (guiSlgysly ud)

' La Rocherche

Yva



B Sis 59y 5 (ox carad 30 1) LT L § QS J9lni guiSTg 31y Slgo JpiS (Mol cyu
OSSR 595 B o Sl |y gy 0,5 b pyler S AT (po

ot & cd S algs 518 Lo (Sls b g Lo L yiws 53 5595 Slge ol Yleis!
gl 30 Ll (oa51 sl ygasTy 9 Laligyw 51 ol guiSTgoly dlge pled o
A AblgS iy v 655 (gl Sl

BT oode L5 51 aSCul (pguasy 9 ol (Mallim (ilgd b <l 295 )15 o
Wodld g Cowl (cobuo aliowo ilyg JUl 9 LS (59,5 5 9235182015 Slgo (o
g Cxi glallio dobdlo o 33 ) widd o0d 1y o] CBlge  Suw i o3l! oode
93 2 O JUT &5 muild gad g (WS o0 oy 1) Ao onf «(oade yud igladd
o380 A Cawl xhad adS o] 31 09 WS Az Gllgus g i ouiyl (gledus
ouls a8LAI 59, 4 39 oy (R (o) 055 T 5O (L gman Al guiSTgrol) Hlude
295 ol 9 o walgs oui) Wlogzrge sly Jooxi Jilyul (o) 05k conial 4o g
sl o031 oy Lol IS el b LT o

S b (Jg S g5 )l sbygis ol (051 Skeplg s il Olgo aliw
dicrod 9 0997 pSly 9 Cowd Hlomwt g LSSl ¢ g g ¢ gl ybl pdid (2 lig,l O3
Swd 395 Afguin 515l lylanloy b 8ye8 w Il jo e ) dxo yladlow
Jilio 30) pow e SloygiS a ) 095 9uiSTgr0l) Wl Slge Wb yelS (nl 31 (>
S S s S o oy kil 5 yolo (19 o3l 5l ylkole 45 50 1oy
30 3 y0bo iy BT 50 &Blg b juad 9S4 1) uiS 9200 g (oo Ogo o HI38 (i
390 3 cyil3y] yeS A4S wuwy o0 S 4 el 00,5 adi | (Buchanan) yuis
G ,ygiS 5l (Bl B pdy 1) guSTgoly wilj dlge (o)l 55l el o Jilie
olid 095 51 Sbyhs wloylg g9 ol Jilie yo Guuad Jodll wSe pgw (e
SOlgo i HBAlS,lg gl 1)y ploc] CangSomo @y joilS Aoy ilod]d

" e - . - o e fea =\ ). WA & e
31 §12 g5y 50 oud udgi igiahy 5l Cdidlone g (6)lS) - ol i8S 51550
> oo 1y pade (0] 515 lS 8 (g (005 oo 135 ol (oot aliwno 3

.()a8y uo)Lo sgsml.gm ..\49.05.’ dolalo

\

YA



Sloymiy STy 9 Coml (031 e SO Sl oy p5hS B e 05 LU
3 0gh (o3l s 4 Jiuo 9 0,5 plnil 095 4 095 o 10wl e sl
S a5 (b9l o131 alewg 1 g9 00l ooliiwl g (uadj0 LWl 50 Ge
SQ b el (SUylas Al 395 i (o031 (65551 (Mol il J S
»@Loﬂ Sl adxo 50 (ol oudid Ol swidd 0,135 pwl) oy oy155
Ad Jotmo (oo 50 (0l cuos Vo b Joleo pdsishy 9 ouls (S8 il gl (5)ludo
Kl 0038, o] iS4 ol (AIER) ooil 65550 (Modloms uil5T 9 o
a3 0,lg0 (B 30 &5 Culilo (ledl (g 0,8 o dST 1y g8 byl5F il el andl
ol Uy 0410 9529 LT Sledbl 3o a5 dla yguiS 31 dms o5 )od pue cle
g g (03l Slplg (10,5 Toy g b 0SS 50 o2 (oo SO (S ST
Sy 3 G 5051 o a9 g)lele) B (o pwd el il 50 puigigly el
w0y 0l GLS Lo (6l Conl (g5l (nl g 0 walgs
Lo (5o joes 9 S j banno

oalply g W05 0 eoliitul (gyluwls 9 (63,0l I po 0 AlbdS (49,8 9
3 (o b gy (g g 00 nd ColeS B (215 50 LI (e 855 S
30 POy oyl aldis flug pulow g golowls 9 (55,9l a0 il
A) Jguer 5o .add) o 3l bl g jus g ouud 35 pode )R aSG LS 5o by
Lwgy 9 U e 50 YoV Jlo G180+ Jlo i1y como) 0ybow Comos S o (Yo

Sl o0 OQ)QT »

Yoo | 190 | YAAD | Yool | Yovo Jlw
VSO | YI& | FI | SIVE| AV | 3)ldeo cyo) £ g0Re Cunraz
Wis | YAIR | FYIY | AIY | £Yi il e > 4

Ol e S 3 Comnnnd 931381 g prioamnn (338 50 (e S G138 (B-A) Jgu

YA



=

(§Mso YooV Jlw )0 (e 058 &y 50 Gl Comozr (FusSTp(A = A) S8
99)ldkae SO @ a8 G 9 009 A (yarko U84 (o 05 Caror VAL JLw o
S50 42 180+ 3l g oud il 99 Mo (S coumsy pi (gales oloniy giadid
oLl U g o,bde & b Joleo 1330 JLw 50 9 0,Ldo Y/D @ laul (guslad O g0
1800 o plojlw bawgi oud Clus Hlol b 0,5Y0 g )kl & w59
MY Gk Comoz ToVe Jlo 50 (Jow i by PIVEY) ke Comox Yoo a4l
Conosr 5 Jlw 32 50 4 Houkeo 78 3900 ol Jlo 50 0l wales i o)Ll

g 0 099381 (yao 0,8
399 30 Camox (fw 8l 39 P Sy 39y 50Ny
JE IS JETRN 2o S5 VAV e

Colw 31 Vool 4951510 39, 50 oo Jul38lg S pocddgs (F — A) Jour
'y cole 4y axl o b ailyl o0
9 Cawl 00ls I8 sladdlead 1) o) LG plw (Cawos Slaxy i Lu.nT o,
FIAY sgus .Cawligyl 0,08 5l plan plp# g Ly ,87 0,8 31 yiow plp O QT Cnro>
B 45 gl Comar U 5 diagey Lid i (5laypdS b & 536 & ypS
2 o Jlw 0o U a4 b Juz. culils widled 65500 ) piew > (53w 00gdT 4o

)

Sien 1) oy lame (Sogll g e owlbiw CumdgledSin ) (ol g Wgg e 9 S e alasd 1o
http://www.worldometers.info/fr/

YAY



93995 Sy J8luz 0olgils o (2lg,l wiile Wl lo (yeiST lls a5 290 S LA
Lo yloghsS Voo )0 95 995 b S e dwlone oS & Moy Lol aiils
e oS B0 U YD (g 3jlw (o0 vy Lad 4 COYE p,5gls Fu U Ve (p
WS (0 B pan |y g2 )0 39290 (TS|

a4 glsa ae) 055 S95 Camen )bl FIVF Zlizml (el 9 YLl g JiS
9 Caxiuo 20,10 (55 )9LAS (ool g (o9 P (oot Criuo 8 ey 9 (S5 51 S pae
&5 odpw) 2l 4 (ST (Bl G S g drwgi a4 VAL 1 AT el SIS
@i o lrlon! dnd .l (Son sl (e 055 uiSle gl (S5 ool e
ool Cmiao oyl alewg A g gyleld (g)ygliS Cdlage el (Slivg
9% 5l 9 whlios Com) bume suliS oogl] Wil Catuo gmed (Jg 09i o0
aid,5 Oyl il o b s (el 0099 ol podd  coudie A g Glislai L guloy
B gl g oiiS ads cdl> 4 LAl IS 390 awy 4 ez U Jlod 51 Gy U
Jb 55 - Lol (Jg - gy 3 o995 U (ol oo Ligden ilooimmsy (i
39U Wigh oo pgomn yioS 1330 (puw 4il539) ;US55 lodaws . idand (yid o gono
2 ol 0929 b o) Jliol b g SIS (Mno 9595 (ol (03T (950350 el
e ol (Sl (28,5 plnil (5l 50 Vool (ylinn; 0 &5 (HBS sla g yuS 010l
daST6d Yool agily olo yo Wbl oS 095 ouil @ Camd Wb
ool o guad jlxo Hludo 1wl Cilpe 4 (NO) Wil v g0 9 (SOy) 0,55
FEe Hlado (il bl 51 S y0 .09 (MOS) Sls clblog olojlw abowg &
0929 b — Cowl aibld 3929 I9p S youili 32 50 3,595 usST(60 0,59 5o
T g0 slands &1 (e 05 il Sleaskinly 952 (s oSS

9 Sowlyd jeeie elidicumy) (RENE DUMONT) ygogo &y 4iS 4l
Jlyo byl (Sogll) 09 Coms bixuo 5 pow Gl Sy Gladlaw 31 (S5
4 )bl g olael ailinlio g (ol o) 0,5 Cormozr 51 (oo (0 )5 (50,5 Pgauns
g5 g leh (Sogdl a5 ml oy ol & Jlo Yo 3l am 951 g .iols g0 G2 o
9 melodumwy Leiol 4 43980 15 (o0 1) (o 055 (59, 91,81 51 4 ol pler 09,
fumnaS o (528l Jgummo TS o pgammn (il 1y Lo o (5o els 4z (sl

YAY



S8l 21,588 Chuo g (platogs bl byl (p] (ABlg Jghmmmo Cudnds o
39551 gl 3l ouls Zy5 3B g ydiaw 395 4 595 (598 SWrgye5 Slani .l i
9 2 gp ol o) 59y (LA, AS090 I ylew plp ke il ()
9 09l SCBILT 5 et LBy Do o5 wilogdy SN 81l 4 Wilgi ooi WS b
sbasst Jlo 0 o)l 4y (S & 5 Ll b 4 & oo 0)F b D S pan
JLio 4 (il oo 415y 395 Sleide (15T (bl &5 55 (o258 Slelgo camlo
(o) o) Codl 3l Sy JUE 50 g 095 Glaims ol prleaSs sl
9 001> ey Comnj b Codlw g Cedle 1) Jouogil Cmiuo (g0l Cudidgo
9 cwbin (sl b wilgi g0 aSGT Jlo 5 0iiS (03 S glr Lt 5o T 0b031 5
oo g ond L gl 4 Wogydes 39)9 3l pilo (ogoe anlis Joluwg 4l druwgd
S 1)U 4 Mo el 55 (b 1ol puiS law 0SS (o 1) oy 3 Jruzxo (S 9
S0 30yt 3 ol SLiblS il )0 wilewl g 5T 5 (s ol
F9 ond b o) Hjgw Sl oS o0 il &5 (21d L (2lg 9 e
Lo (pl & 45 uand (S5 03039) S5y UE,5 wivg oB 50 HuiT ailiwlio
w2035 o0 o JUS 51 Ll o g 00l (289 095 (ol (ory «b3lx 9 (slos!
Ly 550550 e 30 (g o)l Cawd 10 oyl (slsp (Fogll cule 4y Wl 51 (g5
Gl (Sogll cde 4 Ji e 00 AVl elS cnl gylaee 9 S 4
(e 95995 (gukan ¥ .0)18 395 50 Comoxr (ygulno Vo 5l p e (2] g 0
o diligy Al )5 18 1Y g (amels H150 YO« (oSG 515 Av ((waigil Hl32 00
VYFe Lyl 50 e (ol a8 (o0 iy 9o )0 paomme jLd 9 0,5 ()l 1)
sl 50 HUS (5T 51 5aS w30 Yo ol (ST g 428 )5 15 50 s 31 (g e
cde @ b glowo) jo ol (aadd 1) g% For alol (lgi (o0 Cnm iy 595 50
3 SolgPogdy 4 45 Cgd (o ygelo IS (o Julan 1) oyle Ign wyad (gl
Jubasi 1, G O s ad Lo soicSoogll Al I8 Bee j cidumd ygtuine i
9995 b s Al 1 43 lai g0 09y b 3 9 pad SN0y STl il S
oS lg0 0USSS U g5 g 03gu 8 sl g p095 el yi e ap.ulds 0,lg pasel
St CO ey S

VAL



Jlxiogs 1S ol j900r (wady olgie 1 bobgl STyl QB! 31 (e 00 po (oo
4 5lolg WS e (4l 9 (oo el o 1 B (lial (golaill pouai (rd gledinds
Al ,15 4 oS )Y 0 )Ldbeo Yo gl 399 dlgs sussl angil Yo y0 a5 1K pol o
39 g0 00nliS Lo sl a3 0 of o g duslids o0 (5350 § w190 (9l
VAVY Jlo 50 i olidy0 o)lews a3 gm0 ylall 5 dunilyd LLLS> 1A Jlu
30 a1 b g wisgs lgp (Sogll o yd B¢ Jokumo atiid sbog 095 9 S5 g Joo
39351 Ao 31wl oty w0 Vo 4 ST (1951 9 oy FF @ Hlade (I VAAY
Og o0 Ty yoghS w2 40 Wil vt 0,5 Y/ BY/Y COY 515 jogile brg o095
Sl g 4 OT B 9 0w a1 9 3,595 w60 ol yop ST (2l g
31 LS gl maiggd I G ledl j0 0gd o0 aidyy LA (595 2 Goum!
oy o 3 Jo 59 b g 4B o 5 5okl Syl e 4 (silinwnS el
[y b A, g oudls ol Judo axgio (6995 4 ol Sind gy aililigs 45 Wog
W0 yd Ae aS oz 50 bl il nl (gl aie S 095 (2955 oL avkai 4 jgame
g ol i Sy o0 ) 4 095 pluo yo Soww JLS CS g oy I 1y 395 5]
a0 S (o b (258 puiledd Coi b A3, 51 A (o5 Joa b (e 5eiS
699 4 plple o (295 (LI adal b slew oszg Celoy
0 cdy wplgs o 3l ol Syl ST 50 Lio pled asly & Luwl skl
ol Jb 50 g Hlews audlyd LA wo 0 YO & wndixe ((LLUSs audlyd
A 9% Jlo 90 (pl 9 Conl Jlgio (rmod ) 2d9 bg)l plod jo adiws (8,
Wpd o ol oy bume g3y pl) ol Wbl ogasy g lsp (ool
Jhdiey e wCawl suls b o sbbyelS LS g9y p & glamlo
Ll Lo il o5 Loudiimns 45 Cowl o) o 30 soudie F39lT 3 Copa
UV PES
gl g aiily go (e 0 ) sl Bly 5o o5 Lis oS g )loy am
WSS oo I 1y Jos opl Gl po g S il bas! ailiwlico .ailad, o
o 9 Sl @apo yoghS (ygrkio W 390 Lol o 50 (10 0,5 SLle o

YAo



(i, ol o0y @2Blg (S 5ol 0368 30 (@10 yioghsS (yguban /0) 3T 31 (g0 3!
gy il aidy o 3 LdSos oml duoyd PY B VA o Yoo Jlo 50 a5 oo
3 G 0l Sl w0 yd A0 gyl liwgy s abowg 4 1Syl 0,6 clis
9o 1/AA Jlu 32 Lawgio job 43 6o Yoor Jlu G138 Jlu 3Ll aid,y oy
Joleo 4885 12 10 1S dmline aliod .3l 438 ) (s 51 1S pol LR 51 LS
ol by (s 3 S JLS 85 ey Ve
oo 23S ol 1) 995 (Fij (ool 5l Wb bl pgw ooz sloy9S o35
ol 433 1580 0oy VFO 31 i 13A Lo G138« 31 o)l> 3bln 15 a2
oo i LS Lol (058 Cgier 10 b g (o S ol 5o &y slaygats 4o
bio & Mos s 50 Jlal) GLdSos . aidd co JuSii 1y o8 yo srumb ol 5
e g ooy w0 Jud ;K90 Ly 8T 40 .(HLe ygubeo O/T)WlAS ) (pus 31 duoys VA
Camy3 o lablao ot 5 I ifouilo (Bl 6308 ol gl sLedSir w0y Yo
23 el 00,5 sl (ogier G150l 30 b5y )9S (radgiomen (511 (sole0 sy
Slpole 4 jouhS oyl amwgi g saigl g 0,00 I8 Hls ol yo oygilel (Ll
1 Sz ol 5 030 WY e lger S5 Slamlne A 3,00 K T 097
Gy il dus Ly y5) oo yroghS oabae Sl «cnl 9929 b o3l g 438 (o
ol ouile (Bl P om0 05 Skl plod maw pow S o5l 4 (ol !
Sleded 538y ot 51 @lo (a3 4 095 o Ko b o ol (Sé sleilgd aibig
2 e Pl SOl g g S penal 495 (il 50 U Gy pB Wigh e
3 Lilish ol doilid isT Jud 51 (b @olg> 310 (oo S Ceod (59,
Al 092y (o) yof 90 (b )0 45 Wi (g lisoman LIS (5gm T
Joolo sl 3 ol 0331 (5103 03l Tl iz b Jole5 Jlo o adepad s
o alowg 49 o dlwl laaza s Jg 0 pdy o0 pLidl Coub aliwg 4 LT
aidliwl ool 3 Ll Ly b ony p o5 I gl 4 9 Cunl plybicuis y

aS Cowl (glwlojman Jolai 50,5 593U g 40 o 31 Jlo 50 (bl 09 o0 pall

http://www.notre-'
_destruction forets vierges.phpAYplanete.info/actualites/actu

YAT



U adgl ouds” jiswgid sledolw cadlad 51 50 ooy 595 2 Jlo S)bbee ¥ (b
el ool 3929 4y SgiS LS

gL 1y Mo lojlw aolip" ol b o (ylojlu dloxo Yooh pobipuw o Lo
Slastin b Mous) (Sl (S LS Busallo 8L (ylgie b g o bnzeo
G oo 4 lade aBMe g Cawl 39290 G WHge a4 i ysl 595 2 )
$93 30 WlSir 0529 Corndl 4y Lo (yLbgad B onilo )5 (ouwylb 4 1) oo wsilyl (o0
N g ()

NOTRE PLANETE
L’AVENIR DES FORETS UN PATRIMOINE VIVANT

Revue du programme des nations unies pour I’environnement (PNUE)

P Ay o) 59y GRICS Al 4 i Hleuws 90 4 Alzo ol o
Sy Sl Jolgm 9 o, Nbdgly Cuwl dxmbo Yo dgus 50 o alo (pl (olod
il gl (P ) 1992 g0 Sy § bz )0 LSS Caodl 5,1 50 (o b dllie Lo

&2 45 Sl oulh 00591 o Lauzmo 0L 50 Sl (6w S 05leus (0 50
£39) o0 (o 30 1y Slasl ol wwmd ouids ST " Ledlg LT

JLo Ve ) (65,9laS (5l599 31 oaile (3L LS o 50 Cound Zauo,0 Y
Sz oo pgm K 51 S a HUSA 3jldse B Jolro 45 35T (i
(FAO)' ol piy cyonos 31 el

o 3 P10 ol Al Gl sussS ol B woy0 Lo =auo 0 VA
(FAO) ke g 50 Ll (y5 5

4 Jroad g oo i Jlw o oS (2b LlSCe mhaw= LS (ygabio 1Y
(FAO) (plg yoiS colino Jolro () 05,5 (50 (53)9LiS (o

e Gl | pilion duo )0 7o Hlado 4 b LS =aus )0 70
(FAOQ ) .0iss' (o0 i a5 56

S Jdo w as suls Al (g Liloy o 31 015 PYF b0 y0 G =auo 0 FA
00 30 ¥A s 311 (s, Sl B0l 0 o gl 43 g5 WdSor (30 51 (o
FAO) .09

' Organisation des Nations pour I’alimentation et 1’agriculture ( FAO)

YAY



Jlo )0 @0l ;B Ay 4 o5 AL Lwgin jlake = p,Sobss ¥

ST Cawl 0,545 O o j0 048 1 (B pan AEL Lwgino Hlodo. gl (0 B pan
0 Cowd a1 0,59l 35kdee YT dus WS e Came )0 s ) Hlade ()
23l BEL jladio cpl addgi (6l p Wb |y Ll 5l s 50 Wiz uS Clus Jbwl
2y
(FAO ) .59, o0 Jlrisl

20 (oo dogliio g ddj95 Joro gt Pl ool alieo (gledlygo 5o
oo slelye0 (el oolidl Sl o) 0,5 (5950 (Sl Ol o LSS
b Jol g jo by s Sl g Slgld pb) Sy g JlSis
Foo 5l ouudigy Lwl g W 8T plicl Coomd oy wiles ) ol SYexi oLw
ok 4 LISCs a5 loald a8ly ol dogliin S5 )l (gloy90 yo (4951 g Ao g
o3l 4 Jlus y2 3255 sameds yobo 4 Uiy 5T 45 kiiad (53 (31 Jo p0 (s
39 4zl plis SLSU JluSis O 50 (I S g0l by 2 p0 yiogleSY
%) Zye yiogleS 130 FOe Iy 4w yoSs c00lid! GTIAAY — 1AAF Jlu
o rS 295 (ol Corwg paw SOl e b adlyd el b Joleo Lids
O g 3l @po gl Gonkeo YV (slear 50 o5 Cunl aiize Jo lojlw el
)9S Feoa bgio a5 0000 (aulao PP (Saij g dgio0 ik awle aliwg @
i pgu 3l Uyt 50 LT cdé! loduo g 8,18 (St 5 4 cawlido

S ol iz (LS 45 (s Cgier Slsn! 1 ol g (slosivd )0
Cde @ p0) 0,5 Acgoxo (glood iy YU .l ouls Jall ol (6 995 ke O,l0d
30 9 Oyl az o ol Cel (Ssu ) S 35 wldel ety g i (Siruo Codled
31 a8 GlaldS susay 0yl ys couisl jolaw 35 .ol o Slasls ]38 axs
355 aupled Cazio (Wl 0 3939 4 g 40 B lade L8l
VS8 ooy 0 4z g Ll b )8l el Bl 5o 4z LlCe o (e )
GLajlg wicud (o) b ) klSoa 1) ol pho b ol (5 dilo pien

YAA



Sl 00l (Sx 5T ol 13l 4 g WS g0 L 1) 05l gk 3 sl g
WSS oo ddgi 1y Oldgzge (S aolsl gl

ofy 3l olgs g alyo 095 5o olgs (i ilisn Gleslled cle & ol o ol
igls g0 ity Bl yd 4 Lyles o5 bailsag, OF 45 ouid 5yly (55,9LiS glasss
Pyl S Jw Ldgadne (b )0 45 (930 gl pludl 5 £lgil 9 cowl ous 039
o iy oy 3 Jl 50 sl oo anldl LT Slasl jo 1y 395 Jgxi b ol po g
Jb 0 2b o Ollgs caliie olH 5l oo y0 00 jI g 45 05,10 H5b (ylaceidls
9 9925939139092 sy alosmino Sl Surito (Glows] S5 50 s (43 (e
9 Sapgh bl 5l Gl sede b pliagd 50 a5 Yeood pold W B Y (o
Ol dod g ouls Sl Gl ) o (Lwlil, 5 g wlebicuns 3
EBS 1 sy Slosouai Loy par syl a4 0510 59 Lo 0,505 (3l 55 oS & 1
g 1221199 5 48,5 Comn 3 banmo

il Hlst o LS 5158 18 51 s 058 50 bl Joxi g Guloay LT o
ol ooy Hi5 pp (sll 4 LS8 /B 4 9iST g HLSe ¥ 4 e o8 5LET 0
ol o5 OULS g (Foo) Wlogarge plw slp ooliiwl Jb mhaw lxe (uosd
GolF 38y o 3l Jlie yo Jol Gl 9 (LS (cohas Dbl .ol
S5 58 YO 51 G ol 050 00T (1 (slazrld 55 995 « ol 5l D9 ol
S99 550 Ll 31015 130 YO B Yo (55T (Jg cifonnid (55145 0L 05w (53,5 oLS
RCRARY:

iy aaL g ald 3929 (S1)95 oL 95 132 e 31 ew bo sy 5 Janmo 50
S iy 9 (E g S| Jg ol 009y il ooliiwl D)ys0 oo g5 32 ¥
olxiy 9 waSy Laiid 45 oud o ] (g0Lail Al (pguatty 5 (59l Caxio
o, 095 Jlo a by 1y ko g Slaisld 455 1y iy dlbousy 4 o0kl ol ol ol
S 1yes Olao duoyd Qe 0I5 slomy guuasy (w3l 00lgils YA Lailed o oy 51 L g 00,5
45 WS (o0 JuSld g bgl 095 (S o 92 0 pudS @iz S 5l Lo
39 4 4 Y Glodle 1S oo el 1) Lo s slp p3Y L s OY
08 30 4SSl Jlo g o9 g0i oo il )0 (550 s £95 00 I Sy Ay

YAQ



A AT (49,8 (gl ] ALlld D92 g (S50 o £99 5132 90 I i 023590
Ol21 515L 9 6353LS 30 (g s ,S oo LS HoK0l £ 9 w0 Hkz 3 i blS
ASS el Vel ol oKl g1l Sl

Slp o9 4 (S (SN) gy T 4 bl g pliyl cpl 4 gl b
g (o0 S5 Ll

oy v Pl8l 50 SOHL by SWlid (ST (] 8leee wiile Lilwd! Lo
30 ObS (@) G p odiS S (o0 il i 0 AT (Jlhs 4 g g a8,
21 Al (SG aF st O s g (e JoRien 095 (BlgS 095 b (S (L
...\.w) P

9 o3 b oyes p I (padine o AldS (S o GLSle sl ST
Slp b GlLS S Cawl 6oL ) lidlu wKe 1 0 g9 culis sualine LQ;T T I gy
oo gl (Fogl o 50 (o GLiby ol oud g o) o)l LSy L
GolF (Lhgols. . b 9 S b (ld 097 Sop S 50 oy A Cunn
Lo leiigy )0 Gymdic g 2 2B ao (o gLl LS 5 Ologzgo 51 (95 LsS
el 00 (S5 ol |

$9) » o aidS azl i Gl (Lluw waio g ple Cdyiny Sl

&S Cawl gylgumel o cawl Z CLS (pl dloge I a5 ool LT o ,Lw
OO Sl Jordio g 0w yhs ol azgio laseldls Hluw Gluzg dilbiseles
9 @Yl dluad’ 39y a1 39, .wbiloo Gl LIS SHL 9 (el oo aiis sl
lieo gl guis @iy 5l (Floladl g 0gu co yiiow € 5 0ul pidleo Slals
Oloslw ol @508 0T 5 ol usol 9 8,8 0 plil Jo lojlw o guasy 9 Gl
1y ooy J925 Jlo 5lbes oz &l yan 9 S Lol ol il B 00 )5 it Ladly
RV XPLA S

V9.



R g Ol
Wy S oplondy (S g gy
Wy gl Wiy (S a5 (Ul 4
S

VeV Jlo 50 9 0,Lkeo PIFY 5 (hm (o) 005 (S90S Compor oS &5 yghailos
g oolil Cuiiog 4 e golasdl ylwlid,ls .ol wales 8 ,Lbe A/ Lo i
9 W G0 Qliwgaie g (e )0 paiy pgw Gl )0 Camex SLS
g bl g g oy A¥ole puo) 0,5 b @ln 1 a5 Conl ddlize 003,55
$210E O30 roli 41 136 po) 0,8 haw gl 0 pE LS 33 (59,0005 9 by
ol adgl g duoyd VY 1 iy ailiwlio .09 aplgs 4a5 5Ll Vo 31 s &l p
9 990 (28 G yelS (LSl (S (o 0,5 Lo w00 VP S U po
oloally 5o 9 Bl 9 (53950 9 Gis3 0 lp A e SN sl 4 2 ol
S 3 pgw Ol 00 Hlie o Wi I oy Wl &5 (Jb o ke 4 dd g (o
SlS I g paize Lxis] jo Wigh oo Al dlw aod o13E Slge (IS 9 559>
(Joel-de- &g 90 Fg5 awbeg (La mal bouffe) g sdldcns
oS oo JBlyRosnay

arwgi @ilo g ALbld Coms ) o )0 (owdimnn I CubgS oIl 51 Aew S pao
Ol 0 o wdgi' (FlS slaails plhicl Cwonnd 09l o0 pgw Gl o ygls
I (e guan (1ogS ol Hlews B pan )5 (pl doj¥ g ouls Glilgns @ di B0
Wl il saogS 05 ol CldS 5 4 oLl op)l5 9 lgly
309 o0 055 50 (BT WS o liowd lgo 33,5 g 08,5 0098 1y 0,Luw Suoiy)
SWigoysp 9 Suigm (ol Dgbion 0p3d Gl )2 )0 Pyt 9 LS
CubgS 0 Ollgus (19,5 g Hohio 4 g 5Hlow 31 S sl Iy oult OB pan
ol B by GBS S pan (oMl Gl (S5 i S pae 9 odh 0 D
g ool o)z & Ll Jood 5 Ll (b)) o 51 el Slgn CuligS 0l 5 O paao
g o0 6318 plais! lilgus ddgle 4y dguls adls &ME ] yo Wb a5 o lesuo)
il63 5 G puao EME (57 (ygadme Foo 3l Lhony 4oy byl 1AV gledlus 4o

14



(S ol woyd Fe OME Hladio cpl 3 oo 0,5 plod adgi dus s B s S
Gl gn 4 G g n S g Ol 4d bpo (el TP
pow ol 1B y9aS plod lawgi oot O pao WS I yiden Hlado (a9 ol ous
ol 039 (o (ygalan Yoo 3902 pguw (yler (slB S AVl B puao |25 el

Coldy 5o aidly arwgi b g ;o CulgS aulgi AT €T az ol 5l Glgi o0
3 o e gS adgi 6l S g5 Sl pga e (LS (g Span b
39y o® A8l dmwgi G yglS 0 CubgS Bpan ) wled o loy drwg Sy
9 B3 oo Lol 395 a1y o 0yl 31 (g i T (2] Ly 39 0 il
o (a8l b cd) 6550 Hlale (beS llges hygp g el sl
D950 S puo

2230 8 TIV (G S (o0 B o el 0,5 olS NP (Jlus 30 (210 ol S
CaiigS Jlw 50 (Wig ply iy K lawgie job 4y S pel ol @l 5o .59,
5 Voo Srs 3y95u 13é b ol gyl aline J8las oK pol ol ;51 .58 oo & puao
s gles Lol vlgs il Clipl & a3l oo YO Hlade jgy 50 clbgS
Sly (oI Slge CuiS Gpo 48T 45 HUSe yenkee YV CAS ylgi oo o0lu
Loyoy ol 5 LB foulao ¥ 50,51 0l wales of3] cawl tbigS Wlilgus
oy wplgs b G pol i gy Slge duoyd YO oyl g alls gy sbaails
wby b (UL coniledl Lo (ygabeo Yo 5o ST ool plwa b o 5L 30 9
le il U @ 1) (F9lo 5150 o595 YOO olgi oo oo (6351 b o9 4ilS’ & yus
Loy lonil Skl 3 Juolo 1 ol dinn iUl I VI8 Jolro lids Jn
29S8 53 @il 51 Jolo (S SN (65551 gnmo b Jolas manss U S jghailon
2030 ¥ I ol 08 g0 (5T (ol pliy (F-A ) ISl Soxio g Sguld dxzlyo Lid 8 yoto
S5 Adgi B po wb AiS &5 jshilod CUlS 5 (pme) 9 WS B pan e CubeS
03,5 195 ol (03l Gl g s (35l 9 06b (w55 (LS 5 Jolo
bl walgs mals ol 51 LG Slslal Jlais! g oo o S ) buzxo SS9l

S S pao Wl ol S oS VP (lgns p2 gl CligS 0,59l S g (] 2
Sl 4 1 0gdo0 (LIS 4 Juwe &415 bawgi su (55l aex (551 5l (oo

14y



0100 Pedon Sy (miinp Sdsi Gl Glaes WA Bpo a5 (e LS S
A0 0gh Al uae 51909800 2l g B Gudgi (g g ALl W
Salgs (6 yben (257 D95 Ald by Olgas SO Az 8 00,5 (o0 wdlgF (g p
Tz 0uiwd Ghyey W cunlesl (39 wlely Ollss o9 Goz 9 cudld
by (o2y% Cowl Hgmo 0ulsS U pan Sy (Jg gy y8lr (g wBd o0
031> Ldgalro (g (o0 Ledl ol 9 BIy8I (il (sl 4y .0 3laday (loall; 0 g aid )5,
F Jolro (L g 0y o gk Y31 Gl 1 pol 501055 e 1) pgu o>
0 45y Wloall) 5o 9155yl (sredlgls bawgi Jlw o 50 Yo d)ldeo V U
O g

gl w0y B 45 0,15 399 Ledlgils yo 4, 9 Sw ygulao Voo 1 ol o
29k 4 S pol o 49,5 b K diljy; 55 Dgabso Wil @it o (S0 pol culisS
30 g oo gl zy5 Yo o)ldeo Vo a¥le Sy .l 9y 50 YO ¥ lawgie
Ol o0 bwgio job 42 9 9,18 9929 (K> Sew gubio A 9 41,5 (ygnlro ¥ a3
Sy 03lgils 2 Sas Sy ilandilyd arlin Ly yi syl Gloygds ple cis
20 4S5 08 (P g ol gl b g WS 0K ol (g
33 )18 092y (Sl aF 9 S ggalee Yoo 3gu> Lusii OCDE glaygis
il plo g Slig g (2108 Slgo 4 plais! oogo o S) Lalilly
Cawlrdy )5 g Sow azdlre I LILE LSCipuold ol 43 awl 00l 0315 lilgus oyl
Lo a1 SUlgas (1l 3,1800 3 235 HYS Bee B F+ (om 415 b S S anlloe
ol ol b g STy g5l g0 ol lyT 4 WILE 1) LS 05 (ST
392 Sllgs e clis 4 Llasg (s aoMs .l ;¥ Yo b8 oy ©llgus
Wig 20 (6l 9 4 pgaw e 0 0 3l Y ol per 45 9 S

Sl lrodyglyd b O Jlu j0 0,5 LS Voo yiSTas (ol 8T (il oo SO
sgb 4 py5 S VYO 5 Lt 55 5LS Ave (ISLLS S5 (S o0 B pao ;500
Hlod o0 B oo (Cawl ooy g Ollgus iy Bpo a5 INE) puliino gl
andS (ol 31 90,18 (2I0E Slge B pan (ISLL i Sy (oogw Bl Ll (S
&35! GAE VA Wb clgS B pao 5l Jol> )yl 551 6B S e sl

14y



4 398 Alao.ogd B pan (55,9l 50 (50 (S gw Olgo b k) wud B s
ol o Mol 41 6l )5S 55 Bl ol 9 bl 31 ,Eiley Ladlllcos g odbu yob
D93 09591 SWLS 4o digy 90 J5g5 45 599 139+ and 4o
Cdpiy £9 3 Jlo Comy )0 0ul (P9 W 920 4 5L Camdg jg !
9 Sk b a4 wd g (2 9959 boRig A Cewl ouds (pee (U 4 (golaidl
M .ol oo o BB 295 4 85la0 plod j0 SgunS il jglS (pl yul o
9 w2092 9293 ol b oler 50 Yorh (bl o a5 cdi sl 38l Sl ad
alozo ;550 Olgo (B g OgueS aSliadd ob oSG 1) Sk sbogwes ol
LS Slgaoe (158 Slgo @lo( g 0B g i)l 380 (Sawelsl of
S oodae sy 03 HT L Sl 0519 40gl (o0 0o lie (pgmie jlw 9 &
gy 095 Co g ly S antd 9 (F9) s 4o wdgi sl g iS5 Sledu)
39 Ve 5l Gl (2158 Dlge wal 5l aS puiS g gy by (I 9 2 10E Slge Sguas
b po azil.cawl 00,5 syl Sl sbaidl jo gl olw,b el (o pd w0 dwo
aBlgs da29 ;500 Jlw oly U il ylgld GUl pludgd 0 850 @
Ly 2 sl p3Y 6551 520 (358 90 B Wilg (o0 SCouw JLES 1500 (g9 31 g cuild
998 o0 &l BLS Cdlo Wuld cogo 90 (pl O 45 iliwlio Jg &S ol
03l 0uisT (sl Slgo ol Sl 381 500 (Ggmu 3105 lss YU 1 0 5leaw gloo
0 o 3 &b Lis g 4Tl 6415 4l pw pommw Gl b 4 )il oz 395 Lo
43 3950 i ygl (05 9519 03l 4y sl 45 1y ;K50 (Sl (5551 0 HIS Ny 5 (090
e @lasle b 3l Jolo (o5 pl g 95 5551 JUo (ylgie 4055 (0 480
S co g sl I3l b 09 48 po a1 (49 0 (gLl HL IS 4 el )0 o g
S ,ygis el jo.0b wilss b 655 dlgi 4y 50 9,lg gy 4 (lewd
9 ps5 Sl antd lp 8T Sldobu 05,15 dil e Jolgw 50 0309 41 5 (2l
0 g o zmly Loyl plod jo ol (65,51 51 eolawl .Cawl ouls Jgluo by il Lol
4 a5 e (o0 1) 0L alowg 4 30 adgi bdy9ige sluj b dilgy SOl slal

~

Sl oIl w0 wdgi (S Sl (551 eslaw 4y 50 anldd (a9 (o,

14¢



Wwd CS10S oy 59y 2 9 &SI GW ) ol Sl g5y (dowd b CSgm
Lo 2ars Slkao L od dloguw b adlyd 50 st g ail 00,5 )5 & g9
) @ awn c IS @2 yb 51 30 wdgi 059 «li 9 (2lgyl HiS Ry S H
ST (LeodT Camgmy) gl domd <105 51 Jool> 6551 050 08,5 3T (Iter) yul pb &
3,5 aplgs poli g8 U 1y i (sl p3Y (555 990 5len 9 (o
S92 & Sl (lewd CE g lge J56 Cnd g goladl av il Jb .
Cdi gl oly 4y Juwo'" o CulS G Bl lgiuw 50 5 oy BT axxld (o
0391 35 ) 45 WS (oo omoli 1) Lagy 395 g (sl p3Y Slge I (g oy
BT @85 030 5 (o lows (SLBgT wkaS 45 jahailon 155 ol oy Lanzmo oS
Wil gy 295 10 (5359LieS 0391)3 Cigus g 3,5 walgs 039l 1 gl 9 (o
FIVE glae wl b g)lanls.as8 oo ddgi (91,5 ST (60 (Lowd LS g
g 9SS (oo adgi (ke 315 Sl g 925 4 WS (ol 1 o)l o 45 35 Libeo
! SlS Clwald ;o S5 5051 yldan pilp G 5B (0] o35 o5 jghailon
0,185 5 Pl o

ousilys 51 .09 o0 Az jlol g olucl aluwg 45 598 o (oole ol
1) Cdids g 03,5 dngi limes pj Cllle & 3yl0 piley Guiod wad jje
AS g Slael oY ay

a5 sol 052 4 oz (Sirio g 4 iy (5125l (FISLT 1AFY JLo yo
51wl @yl LKL ol a5 o o,Lil 5T & S — wislys OCDEI, of ob
3 edlaws 1l uod e C}T 30 oBacs s b L solaidl arwg 6,0 ol
Fo 31 sy plojlu cnl guie gl gliS . 0l5 9 W yol bl (gl sl yguies
95 30 00 331 Sy )5 35 w0 y5 PO LiiS o0 B puao [y (e (S5 guw Slgo oy
woyd Fo il slogyogs 50 (5 dlge S g 9 Criuo Tyl Ay 4
Jb 0isS o ol Sxieo Al duoyd £ g Ol vunST o y0 Be g 0,55 wwsS|
a0 33 15 L g aiylad HLEBT 30 1y cme) 0,5 g duoyd A/FY 5 iy 45T
5 oS oo B pan 1y 3l anlsl Olge o yd VY . oo JuSoidd 1y oyl Conros

V4o



S5 w030 B0 g Camledl (sl 323 30 o) 055 (S353 O9 g0 SRYy095 w0 y0 VA
WS (o0 B pan |y gl @llao

oy oo Ol ey (oS Fe BT Gg) 50 S SO (PBrae glas
291y SBlas 5lal5 5 Al 5l Slgo e (! &5 wkitanss T 2l s 5 oo
21 ol gl 1Y Ll a5 GLedSSl p0 50 CIlE L0isS (0 by LA b g (o
Curnzr a5yl 3l Ldnbao canl oo Coamz w0 yd VY (T Comezr 9 9,10 O s
3955 35 balis)l a5 Jboys i 3,5 Seib o0 ABLS lwgnids b o
) il xS LT (Glaamo s 39551 3 00,5 (lglyd und Dol aildS
Comror (o Zy0 3o 9haS 0 ply d 2po yioghsS o 50 Gl b (LdSS)
b330 5 ST (ol (ol e (LSl oy Aipunsils coode (3l 4 b o0l
G 1) 095 Lk (Ko 1 g AL Ll g (1 (PP 9 pow (U Corox
0259 FYIY 5 S iyl JLas 30 (5 VR a8l 0 S o Jo 0l 4
GLad 15 (p )5 deSlgin 0,5 9lsS AF/B 9 )l ST 0,9k FF 0,595 donuns
U S Blos w5l 00lgils g2 45 w0 lid (295 Hbol S5lw o by (k>
"pSl a5 olaypdS ohg 4 LyghS plw sy plyl 5 sll o400 gy095 g0
gl g by oy 4 Ll Cgiz GbyglS g (s3ignil ¢ Gluwgis ¢ uzradile
BF o2 1,945 1l po 0 &5 1l (o0 (Jg oyl Wil vy (gOLaiSl @8l 2 (S
axgi 1) losgs gl (rod.alubly dlils g9)095 Lo (sl sls plw wiibo wiyls
S )l S & B Ol bl b A U s 1 s Bl i awis
0 G105 o lols 95095 VB+e I oy Ailioy (I 3O WS (o0 B9 (o0 SRy
0 LA (o9l Sl 50 50 i) w0,5 Jlo 50 (59,095 Wigeleo Jos 41 g 39
o T Sdlyi 49 ) 5l ob dgu 3 glrg o935 I o yd ) AT Sl g wigds
ox Rl Tl 95 2 0ylgen HoihS GLSSL A5 b (o cuali comal bdig
S (0 Jpogll Joew Sleoly sol0 b 95095 5 sl Gl
o 50yl 00 dgux g job 4 lpl 50 95095 B (3 Spas Hlade .
b (ol by lp0 10U 5 (2K ol (Glgy095 b pan aidl) ol yioghs
ol ) S S g 00l il G pd Gl (4198 (o0 00l (ot Loy Dbl

Y41



305 8 i JE2) r ik 1Y Mas b g p )5S SO 3B gu 150 (S
oS 0,5 Y+ dgus g S )5 51 0,59l dwr (ol S0 ol p2
s9b 4 wldh (sbgyl y2 Mo g oo ddgi (7)5 AamSTgio 9 3,555 (o
20 PSS YXY=R (plply a0 (Suily 595 50 yhoghs Yo 5l pidon bwgio
92 4Vl (Sogll 0jlwon ) 52 50 }K0 (GauasT 0,5 £A0 g Sy S 515 3
21 05k AXYFD = FYAD Semasids 4l alpwg bauwgi g | pazia ol alpuss:
Luogio @8lg yo.conl 593 oot p,FelS YOY 3 SuiuyS 5 o5 WIY Lo
odus 00 (prosd Jlo Lojlw Byb JWLw 5o oF YIF B olg,l Sooa,s 36 adgs
2 9 O/A ‘5’&4}0] 32 Glp lade (ol .ol 009 Cawyd bo duwlxo (gl plo ol
935 p0 & et 95985 U ol st Jloud 3 45 631,30 .l JLws 4 5 FIA 2loblS
o] § WSS (g0 (Fuily pioghsS o5l Gl diley HR B wigyen olRE g b
Vo GmadS (o0 Gpao (il yul? 5l e i (plplopalic SIS 0
b, olnd 32 50 SR8 ot pSels VIVl i 9 Sea)s 55 5ok
0351 slep A1 55 yii oyl 3l yidus Jlo o Ylosol 4SSyl & azgily .05 oo
bl oo Gl (pl 51 (S Jgimo 3131 (il i o o0 b g 00 pgaume (5]

9 Wby wuoyd Fo Ll (B Slilgr> grkne Yoo g OCDE Carmorr (ygubeo Ao
oy Fe haid (o 5550 oo 3ybde FIY aST Jlo g wiyls siziwo Wil dlge
Syl By )0 (S 5 S (03 gl AL sl BT (Gl )5S S (o0 dgF ALy
002 o 3 Jgme pilion ad o A (2l g, 058 3 (03 (o0 B pan |y ol S0 AlL;
pd 0 31 YL OCDE LlSle 6l fewwl oz e ol Cans) o Jolas
Lol dod (glp Aluls g olKisld g duwyde cawl iy 81 g luwsSh b ooy
9 SR Tdieo el 395 A g (o) o) & Hudl [ w 9)l0 3929
9 Jie g &S (o0 Slml (B (Pl g 00,5 Sguume | Ll b bl 431 g (5 ,la5iigS
S g0 o g5 (G a5 L T 1) <y

(ST Glag m—t oF il
lstd S0 abl oumo p aS

TP 400,50 5 oS g ke 9
(o) T T 099 () e (st

14y



Cawl 08 golaiBl wolyo p S (6410l g balé Camwlow cde 4 don L
@ Grgid (S bl ob) piud 9 Blywl g b)) OB pas &5 WS (o0 LAS! (piy &5
9 g peli ylite SLJLL plo U oo 51 ylden dgw 9 (9,8 0,5Y0b 9 B pao
Spano & Grgid |y oadilgs g odighd 9 gl |) (S pan dlgo Wimo g ageol,
GRS al Bpan )0 G g Dpan luly il glesa! S o0
Souiin b ol ys Yguol g 3,518 Slinks & olais! g el SLIL 51 coteo
& Groid (S S1yeB dlgn Gl Dgdgo roli Al 5l (292915 b g o2 ool
JoSid |y Lol p 5l (oot Coond (LA Ollges 9 Lo Iy 5595 0
Sopy8 g oo guly Lo puwlpw j0 (Suij ble gy (o ailisuay a5 was o0
b o8 wilo wi)lo gj)l o2 b cogmw Gl 9 99 (oo Gkt «Bpan g g
WS Sad)

T oo 30 wloms 9 )15 (Gobud 9 (solaiBl by oy dud 9 Syl oyl plod b
5 9 (I o5 A pgw Ol oy a5 Ogld (pl b Cend pow e 5 S
90992 )l Joisdoo &5 (a9l S (g wi)lad il 2845 9 il il wole (40,95
2l wilgi ood wiled 8 )US 5 51y gl hldmwso zlial pae cde 4 95T
Opelao A 3905 legazmo ol g ¢yl Sl camil b 50 W3S oo (Solin 15 (6
2310 3929 518w gaben A 1 ol 50 .55 Jlxd o131

Sl | OIS g Conlow (092 blé cde ) by Salal g ali ol plod
S b dlise pale (Lwbi) 5 g Lls olasdl g o Sy Wb .l le
Cawd Gl 1y oylw golaiBl Heol ploj 9 WS Caws @ 1) Qe gy
Lo Jbo 4 Wil zob o5 g o5 ler olaieigy 5 b sude wizx 5 oylsloa Loy
oy 33 45 i 1 ko Wiz 9 103 lo puw (e 3 ygl (99 s 0415 golod
9 e sy Sledgd g b ygeear () 039 pS Lo g bl Lo 50 (S a0
oy B Wb oo Sl Ll wasNo b g Wil byl Gl (simuo s
S5 Mo 45 ol Coniyd Comasi ot (53 EL 3 010 QLS 32 058 ol e
ol 50 1y 993 T alolil g aid) (ol Gawio Gl & Gomilyd b (1K ol

YAA



Jud (Sl syl g (SLlsil sla g3l .ol (6,500 cusbly (Jg Il o0
B (o0 Gogw wdlgzy o Wi b g ylodlo w4 (g e |y At BLL!
O ERCOPS BRI Ogldl o Cowlow ) Cod &5 20030 Wo)yd 00 Gl S
395 51y 9 09595 1y Al o 13T Gledlomiar uyd g 418 ) 1,8 SLlil slags )b
poye 3l oas cpl @y j0 ijp Gonie & AblgE oo Hoalopw a5 Lzl )
a2 4 45 o o ST (61 (10311 G g 0098 (puatkiun (quloww 09,5 4 diunnly
o 00T b g (orlgy) LoygitS 50 soun (pusdy aidis (sly (29,5 4z 4 b g (oS
Alodmwy 5T 590 43 45 (555 90 ¢y )] o y0 90 b S 31 yieS VST b Adrond
S il M) Jlw (oblbsl 31 JuB ais 90 (o Cowl (S ogi 0 oLl
39 09 Sl LIl 51 (S sl (gl )0 K0 glgil g 10 50l 4o ca ol
SUE! il dio (] 50 (ontee (B Jrkio 03 p0 S0 y3 05 ()] &5 Cunnlony
b Laid g eeme ol y bl Cudgpw 1AAY Jlo 50 dudl b jo .cuils winlgs
e G (wd )5S 519 9 (ol e Il (o SIS w00 1B I ykeS
G5 9 R S (5)lgegily Al (305 plgie (bl I 8 atis v
almo jo a5 (Jolg 51 ylopepey 9 U ydT lslaelo; 51 (S LwlSg 51 ulell
axdd g1 0oLl BT (yiws S (50 Sl ploj 50 sl 9
doud ol (5o 00315 5 4 150 pol D)y50 50 0,5 plad ()l yime 25 4 ) bl
OB sl LilySed 9 (e g 900 (Il (e «und oY o gL
095 tid WS o yeiwd LT 3l loiue g 009 g dalopw ppaiiins
(0 ghenSr gty BOLAT o ST 3 g bl o0 gl &S el Hlodslo puu
295 S (00 5955 1) gl A5 Jos 095 o il walgsy g alls (o28lg Conasd
2 gl 5598 5332 0w 3 3 13PY Sl 50 0 ol Ho02 sy 50 ol
@S Hey ol canles! (ul Kby &0l (yluall ady g (oS JB il
aols wilod Clls wuald g 0y plcg jo Ko woldl b Wbko (59 a5 Cawl H1)8 oyl
plng 5o — oo anils 1) Kz g ol HUS Lsmigns b a5 — LgS j0 LkS95 zuls
2 9 09 axbul oulsS uldgi by Sule Wi @l B p (pl (Jg WS
a5 Low 9 098 Ly 58,5 gl (3032 (e ) 4 el g W30 e S o

144



9 WIS i i 1y (Ui i dmaawd «dyI0 1,8 S1Ioaslo pu iz L] 50 als
295 45 b palro azy Jluw 1O s iyt com 31 1y S loko 3 wdlgs plod b 5l am
30 S iz g oud oold cuiy S 3 Sy g L by Ladly uis
30 (S Wl b () TFKel 4 (o180 pol (oolid () b ygiS slaloiw
Pya g (395U g b Cadghuo g (G5 Ji8 (4L 2 b8 (p] 092 aled (P pne
55w g0 Mo g3 e gl il Toms 4571 (S yglao oy gmuils

oy lod 595l 2 &y’ L il Ll Azl juany Jo99 (S50 Sl Jol 590 50
olES10eel )T duzmo gyl g At & g Za9> Plel Sy a5 o9 Ll S
PO T & Ay Al wl e gbaad (o p0 el s
9 Ko a Lid 5.9 Zy95 Cawly Jlo A 50 0bld 0 aod a5 Hghilon.aiudls )
Sl G e ;0 FIA g a20gr puS O)Lkio Yero 5l gl 9 Comld (9>
0590 Hb 59l (pl SLSIL (SS9 9 (LSS ol

Obloaslopw JUU 51 b gy pmouai WLl 51y 8 glds j0 ©jyso 2 &
o] Hlods lo g éo.b): Cawd HO o)l Cligipw Jb 2 @ g Coul ‘_s.o.».l.o o>
9 iy aoebinl bl ;550 aiws HLaS )0 ST g pdioy (45 Slge gyl 9,095

o) 0yl (§9) p yidm A1 L
w‘ 6\.4505 ug.‘; O)lg ‘_’J‘ )O ‘SAM

Iy Cawgd Lio Gy €8S
295 S wiS el




Sk oluls

T g 20 el A 90 41 el (20 0929 Ay (o) 05l (59,5 &5 (FluLs
Ralplme oluls ¥ 5 pdy olpe oluls )

2Nplpe oluls

SLiul (23 b e 3 50 1 05 Lo )lbne WLl (956 ey o058 Lol 51 -
ez g Soa U aid )5 Sl pgo 9 Jol Soa jllds calise (e 5o aoxd g
9 &y 9 oln! Kz 05Vl g liwilidl (il sl g lpel Ly 3T Jlods (ol g g
st Bl uaigaS 5l )gliS )0 AS Sz Blgl e g Gl 9 S ol
Lol blge g Wlulus! g ool S ‘Olq:.g.Lg)ST 9 ybimcw,l (DS
Wiled S leazy o 1y Bl S

(2 Sl g Qlogts (o A HLLLS L g3 gz Jles! -

(S HEU g Loy yud )5 (o0l oy 041,15 -

FUP S 5l a9 ardeo SO L culiS pgn 9 (2 bt Sa315 0,5 -
Sk J9l K= 50 YNA G1RV0 o C)T

Be 31 o LS 9 18YF Jluo 30 b LI brwgi (o1 booneld 515 oF Voo 0,15 -
(el gwge ) gl (o 9l puid 9 (g9l LS L 5l 545 )50

alewg 431300 Jlw 3 plog 9 1 yol Sz 50 45 )38 oo I ey HLels -
WLL g (S slajl

¥ Jolee ()glSisl 51 oy QeBY 5 suiisS B o yio YYFOF 5,15 —
busgi 1AVY G138 lodle oo (008 o Glowl oSl 2 I3l & o ol
Cole 3l Al ol 3 b 150 ol

iG] polai bl OLS )l oulls sols o8l g dlael .

Alain Denvers,points Choc,Paris Edition).44. \



VA A o o Al o 5l mlin 50 e olS o p0 0 4 oul 9,lg AL -

Ooskeo ¥ 51 s 9 005 5138 10 31 i 9 aiS olylie 4 e dilisee LU o
SIS (gl g2 (lails o1 i

WJUg 33 1AAF olwd B azd 4o yLuwgaid oLS o 00 o 43 00 3,ylg laly —
pb a4 ST 280 Slgo susjluw UG wl ke Wi AL,5 51w 3 cis il
9 Sb,I Blybl yogls YO gladh 50 Juogd Wlibuwg ! jLicil g bl (yauis:
2 085U Jle ol 51550 00 50 Haakeo pi 4 doduo el 35l 9 25 TV S g
O o o0 &l ol Lk 8 51 (SO 5

Jolo o s b bl yo O o 00glT g oS i ol Voo 3yl oy guw —
B s jo cli gyl o, S3L L g w)yld ELS 50 0w o Aot Gl

Siliw ;i ol 0929 & g S b el anlls 5o Wil Slgo (il zox -

S0 g 2w L
iy 1958 Yol 4 s s jo ol i gleade (40,5 Sy -
Aolw!

& ¢lp ol sbolar olxl 9 cdde BB g golF BT 51 solawl -
PsS g 9 cabamds (lad M) io b g pody (ol Blud (3097 Camws
(g @l

b g owbow U (Fuuie Olindd alewg a5 Lo (90,5 jloxiw] (s 9 o —
Lo sde wir golamdl il p Siko cwwld clois|

00y (i 30 O 9 9 395w Slge b (6,8l o)l 0,5V -

aluod g Globuo 3l 99 jgumileils Sz )0 @3lpe 9 l 2l popo (88 e 31 -
S y25 b a5 oy 9o alewg &1 g 39 dbusl ouiiSulgr LS 1 g 4 SLelS a5
23lg 53 aS.ul LT olpl & alos gly gl odlbols I coliiwlgu g cyme pliwo
999 1AVF Jlu (S olyom 3l a0 8 alilu o (goLaiBl l o (48 2 o 5l sl
Azl ouiulig 39 crlgl (Al 9) o yin (Smdlonsgms 230l 4 g0 T (b 5
D le 5o bl ouiligd {9l (reoguw 9 Blpe 4



Sl y of 31 ams 9 Ky ploj 10 el (59598 mlezr olxil (ilygyd 51 vy
999 0dd e @lhao wyud pl g 50 4y 2 Wil ()0 b 3y y0y e £ 02
Gl 3 olpl Kool o0 T b plear Lygis ylw )b 5l oo Sille ol
ol 30 9 b pll s ploie 4 Luw g G pol (ylalgs 900 dmogi 49 Ly a5
Sl g ey bl @ plao g ol dilsal)j 4o oudd HLil (Ko bilug (ooled SO
Ko (ST olbd g was bl ST (55l )5 @ Haeme (d b SOl
g Say00 5 Loyl 51 1y ylsl ol " lomiune oo plovotinds ol sla,l38!
o= sylpl (So Jlwg ol 5L 51 09 jemme olnl (Jg <5 (0 9594
el B g 399 ol5T 004 oy Mlolro el 31 5 ol cdgo ardleuiS’ angd 1 395
Jolog slsi 5 Ghay% 413l Gl Koo a5 LT B 5 bl 4ndls aalol iz 45 399
Moy oS ol pU & ol s doel (59,8 aliws 1AAY JLuw 50 il doll (SO
N oo @92 ATl 0 (Jg el peSme (40 ol 51 g0k 5 oue g
iy ) (logSomo 31 (g0l ) Slai 09y jaR0 () &5
SoS (s plao a4 SSx ploj 50 (26 Gloy9dS ple wbile CugS Hgis
(> ploo &1 45 (Bamrg S lo g 3l Cugs SO (nl bk 5o (Jg oS (0 Jbo
P9 S 1) Cuss @ dlos prouai Hlal (s plaus 9 355Uy 392 0015 sueg
Gk 5l CusS @ ales gl 1) 10 sl (Jgol cldlye (s plio o 51 L
Caidlgo oyl 05l 30 plauo 4y (pl 45 (gl ahozr.d,S o (315 50 1SG pol yudus
30 (0 ledlo 30 )2 w0l Bgyme JIG anlijyy yoxidew yuy alewgs gy aiiS
OF 1S oo a5 091 ol 39 02,91 (ko Wigy b igls S b a)iulis
O Mo g3 el 00l 08591 SIS (3l 30 WIS (o0 Cymns plowo g ooy 45 b ju
(0 ol g0 Moy aidS plao & i Wi (T &5 091 ol 1 @)l alez T
) b @5 (! pomidan py QLS HLAGSH 51 a0l a g @ aos b (il
10 pol s &y (ol oy s & pluo alos 03 )5 5US 5 U5 51 5505 9T b
olj 50 &5 alox (nl 50 s (LA pliler w ) 095 (a8 pl S0 5L G ol
9 Wl leaudl )3 oy LundSSlecd 57 ploxil (g0 A+ JLw 50 9 58y g2 Ei92 Sl

' )Guerre du Golf- le dossier secret



SroghS Voo U (pasio ()l asibld &8 b ob pae alozmino (o256 HoiS Wi
O 90 B bud (3555 s 1) s ol 9 0,50 st [y Ll (Jg by olody poels
oS T &y 1) i (5o oly S5 ol 095 a5 widls 59l ()G s 51 (B 32 3o
(§95%5 43 0,5 olmyl diloygls allkain jo (Sl (Fogll b (559w (AT ool comsl
0055 gl 1yl cdgo K (bl 51 anogs oo olew Lilond ald sledys o5
S50l b e 5l HLast o g lazl jeb 4 1y cusS (silw 3L g ol sl ol
cgd 3y90 35 Jo lojls Bisb 3l ooges w2 Jlo 033155 ke &y 5 015 13
2 g Gilw 3l g Ko Cwlyé (lgie ]y H9lS (pl €l 9 €8 )5 s pluo
9 ol 51 5¥0 o ldne 5 093 Lio @jud pl jaio (K ol gl oyl yo.cd 5 s
Mo (2351 o o 30 j3bS 90 ol o9z 8,5 Sox auie plene & cnl3
o s 08wl Ko Cwl i al 1 CLaiS LS i Ko o a5 sl
Cllbwo @y Gleos ;o0 b (oS Jlw 00 Goo @y (508 pl (rmed Jdo @ 5L 5 g
Olag0 30 45 (5975 4 35 g 1) 1 pal (goladl g wlilyo cnf 050 Sl
4 65 (2 g W S el 10 pol (gLl anuwgi (yaiidS (glolo Al culn
Aol Byl g 0gr aiiS p 339 wr Jlw 00 (Jg 09 4l GidlS Lo olme
i Gohe ladlae Byb 51 Lgyl 50 0319 4 Slgly GLaloog s 9 9945 il i yud
20 9 WS plel Glye j0 2148 Slgo dguaS g gyle SgeeS A g Cnlys p
o plojlw asiol B olsl of) 4 (5,8 132 weo v wlplis obg,l gla)gis
Sl 138 g 9510 alww.ogb o0l by Bl e 4y 188 g gylo cts Jolio jo 0,5 Jou8
ooy duilyd y0 0319 49 Loyl y0 a4z g Wyl jo 4z Glear losed ;08w yo i
J 0l 30 o8 awilyd 5159 iz gl o)l MMl a5 LxiT b calls (o 50 (o2 adlinmy
A pgSote g ool oupnllS Aol jro Gl 4y M law 4T 391 51 H0 by ilidu g
oS slp pld iy ol 9 o9 plawe U Ay K0 Gl oo ol 5o
S Ly 55 9 I (o & a8 0ganS 9 S5 pol Sl @ lni dganS 0319 4y wiibls
Sl i) g (B Hlael 5 (55l (gl SrygiS b LT (e HgiliSyo g s
039 4 IS Cawd 3l 399 0991 Cawd 4 Sl pgd K> yloj 31 45Ty Lgyl onias

O1s (o0d LS G pol @y (Shg5 (59 pladey amilyd Hopear iy STl ST



Q.MT I 9y glo) 5o b awws g bb LS ,oOT 9 b ol pl plod 0929 b
oloniy § w5l 31 i B pol Slazr )l gy Yorr Jlo Gua) b 2292
@ g Ergr Sl Jlo el Sl am dwo (pl ST A wl (o0 HY0 0L
ofy e (hgr Eogr ol LT 50 .awl odumwy J¥0 o5l 3090 51 i
Al sl o0 B 9uaS (0l (ol 51y 9 Camdld (o uiw § Sz 0 1) Ol
SIS oy 3 g0 4 b g Bolad jeb 4y b ailey ol a5 09T cws 4 oo
9 9ld gl Caws w ) Sl Gyl b Zp 4 Sy ¢ oo b oowd ouyd
9 e plaws (55 p gl luwilidl g Gl e 4 oo g Logws 595 b o j5Lw aoli
0,5 9 aygwe olnl 0 2T 9 <85 51,8 ol (55958 SLE (il oY (2
o aloyd (o b S g e T 055 Ol olS Oyl slayee g5 | (Jle
e plius a5 aiS g 0310 (e pope 3595 @ 1) (ple yowd FU £9)0
Ay ol 00 5 A jud (o] o a5 0,10 Gl 3 g 0410 mes LS (sl !l
0399 S ye> 9 Sz ol Lol jaliio g 09 £9)0 "L LS pl 4S5 0l polro
Sz &5 50 055 ()l 69y 2 S0 (L9 A jg) M g 10 sl 30 (ST AT ol
iy o el bl ol b 1 ionbanndd Alliano 9 355 ¢ oy Liandlid!
9 WS clllro alos (I b S5m0 ik plod Glye @ alos 0)90 o
Wb Egph @l b K ade p e SHp s e 50 648 gk Ol pallas
g Cubld oMel Glye s alos L1y 095 Clllro Mlowwy (ST S15) dunil 8 g0
ol joiy alos ol 30 (LU S99 lendSl Cdgo Jg 0,8 8 b Gl @ alos o
<dgo oSS 3¢9 L g oo, Bpai |y 35l l&‘).oi a5 Cawl Jlo gl i g lSJ).oT
31y 053 ol 1930 (e Ei92 (Jo ol Al oSl LuT o i o
&Jﬂofg‘u‘s«ow‘shdﬂﬂbg/ﬁow“]yﬂfﬂolbé)b.l.mg QoS
b cmd 31y 30 Sl LSl Mol 4 45 o] j98 30 I3 ow b Blackwater ,3lg

| (s & ,
Ll 0018 dlollS Caws sl 8 SO

oS yg SIS Hlgre b oad )5 o8 4 VWAV olesbl V) s aS o] allie 51 iBu (598 las
g o bz olazel aalijy, 1o ye 4o LSl



ool 3959 43 1S5 ol 4o yud M a5 Sloj y0 Cawyd 03 g5 4 il puwl ado>.
9 ol yonr i) ' aB gy oz AT Gloj p0 (Sr O (o0 g Sl
o ol ooy Glp 4l Yo Bl op Lbgl STHL g wad cai plxil (5,18
S s Ll plod g o alsS’  Sdadd 138 51 Gl (3935 B abos (] yo.00S
& yoms OLT xS jo (o035 45 waily 9)l5 Hle il Slaw 9 Wl &by oo 5l 03 ,lgs
b (03 5l Gl wdd (oo lid (Moll (p Slidgr 2okl 45 Hshilos g aicws
p3 30 45 Cowl YL cpl 5 (Sular LTl a3 g dndw yiwd (g9l (Glenos aliwg
o, DS T 4y asghon b ns S a1 1y (559 (5L o LSy 9 s0Le
58,5 s |y il (ylilear g ols ploxil plisy g 50 (S ol 45 (o )l5 (Lo 41,55

s g Wl pusdd g Cugy BB (g 659 9 ool iy b Oluls (pl plod
9 3o wlogzge pludl g £lgil b 5 oyludl 915 59y 3 b0 ©liks Ll 51 Jol>
N erSele 9 Ol OLakdl piaw (10,5 (P9e b .CllaS uplgt Coms ) bano
Eolgs g USin cpl 30 Lad 091 walss iy el Juols clolys il pul g bl 3l
Dgud o0 Hloazy 1o Liludl bo Glwlus|

Glize SLSos 50 00 50 0kde SOl i (ST s 98 Rlgl 51 2315 50
Ol Coxmezr 4y 585 05lan IV 51 s a8 50 4T o g Wilouds als
| 00l 089 381

9 i Olgo 0TS pan sy SL g LS O (Sgdew SOl g S
Collaali olgo 5 (& b Fogll (o) 5905 ST Sl oS wwld (slags 5L
) 90 g 3l g o wBleS (o I Al L e Hud 2 1) G bz gl
S 2916 093 b 10 oy |y T ilgi oo iy 9 0099 3y BB b Sogll

el (o) gz pailes piiplpe 1) Oluls (ol o conl p¥o (pay
RCOU P 5 [ WE PR P P

Pl 4yl oo

egs{ L..'QM” x (Sl s" > )" Jwb ‘SLb}lf om ww‘ )j‘ﬁ 9 o*o). 3? )° G\S gsslx‘.t.‘é
Lo 9 0092 2 da iyl par sl o0 9929 42 agy095 0313 41 b 3 AILS,I5 (4530



U Canl p3¥ — 09 g9, a5 led 51 51— (G¥ob 0j,lw g WD g0b ) Slllw
o 3l ealed 9l 0929 4 (pme 0,5 9y 0 s Al wo (b a5 (SUyhas bl
'&Sﬁ
Slalls cusuy

dlwg 4 Wy o0 (o) A AT GuwllyeS (sWBgT w3l wo o Y vgus Ly,
oo Lad )0 g 0l 4SSl 9wy o) w9 92 )0 9390 Wiy (b
) LT (o) e g 00y ooy A2 500 woyd Vo Sy (i ulo .8 )5 0
ClS 3 32 (Gguw A il Sluni (g yioS (55,51 b j0y8 g0l gLagi y L jgu0
9> 30 O¢2 g0 sl g Ub}lf alowg 4 coul o0l u.wf); ‘_gl.bg}'ﬁ. Cﬁ.‘ SRS 0
ol Iy Jos (] .09 o0 [y § 3> A gazxo (yud 0,5 Sl g ol i (po)
Sy 95 (1> §5 1 g Wi a5 (oo Jos AllS SO Al 1y s oS Gl
Cacl WS a5 Azt 30 9 99w gzl o] 31 Wilgs e g o AILRMS 5,414
O inST 3l G3E o 9 50 08 0 5l 0 S92 g0 WULS g LSy g,
Hd 50 39290 535 GldeSlo als aodS g (il (ylio (31, dnST g0 (T Ly
aiocd alin (Wigd o0 cuwol (Tropospherique) & g gy &5 3
LlS 0598 alio om0 o)l (59 (S5 el det 50 9 WS (0 Joe dilRlS
oy 055 bwgio slod 39 i ST 1p)5 cen] Gl (lpl o ALRES 50
Wlsgzgo polie Cadlad Jlu Lao,ldue (b .alily o, Kblv a2 )0 —IA a0
9 oy 095 (95 JOlS 4 5 ouelogarg 4 GlailRIS o oyl ciyme (59 2 00
i (o M Ao oo dold] 395 Sy a9 aid S 95 ol 4 Slogzge gl
Joki opl 40,5 ke Jbo 50 (o) 05 Comos SWSL Jolidl g sl )8 y0
uu..u |) ‘5|4.§Lﬁdf ol ‘).m..’ Ja.wy (S Pa0 O yguo A Lo ‘Slib)‘lf ..).Jg.’ w|
B @ oylazgd adols Wl jo (Jgane gloadols sl 4 (295 9 0055 iy
DS oS 1y (A=) S L Cawl 0y 00

3 oS 4z 50 S Yleiat (o 0,5 bawgio slod paams ()8 U ks ()5 )
Slod Ol i (A-A) I S Cawl 0093 (465G 039 (38 lawgio glood
S oo s (0o Yooo Jlu B 1y T &l s dusls g cymny 0,5



07

0.6

0.5

0.4

o2 | Al
o1 I
0.0 I
-01 1
0.2 ‘l
Y AL
sl !

-0.6

Anomalie (3C)

——m "
=

7
1860 1880 1900 1920 1840 1960 1980 2000
Annee

GO0 Yoor Lo b aldS )0y ) 8 )l Oyl 4 )0 Ol s (1-A) S0

plmil (Mol oIS agh 5l (#9,5 g @yl azye Gl (S
b plgi 45 Lod 38l cnl 151 45 WS o0 (St 09,5 () Moo ol 4td 5
a2lgs YU powiile ad Lawgildl Oof (cawlesl dluss g Lglusl cadled ol yidns
LIS g KigSo ailbogy U TS ailsog; 31 9 Jud a5l33gy U oy ailsogy 5l .ol
ey wiplgs Ol S o0 (S35 Wil 595 2 ol glee oo a5 LT (gl 58
9 10 pol gy (sl o aplgs (90 (S (o) 055 (695 5 (53391 iy
L1 (G s (S 3 g 0l 3195 Ay Jyod D9 o0 AL Ul LT o a5 obils
s aalgs yles W
Olghw 30 &5 592 Olyundi 1325 0,5 S wld b Jow Glow (2] 0092 (23 0
b o)yl Liadao .coawl Lo (ial3dl cpl 3 oadin gld ailid ool Gl sl
Al oy (1l (53,5 WS (gl JBlas og ales Hlgds Caledie Slomsy iz
S a5 Lnil B (g 055 o8 1,CHy o 15 9 COx 1,8 s (60 b 315 wdgi
51 alols 35 g dgi oolisw! (Siw JUj g i) owd glogs g 5 ol
ool (555! wlgi slp 9 00,5 (63l 2o L (gylaeld o 1) Wllgas £gdune
> wald o COr(p,yS wnST (g8 51 5l yiliow plp Yoo CHeglio 5008
Dg o0 gl AlalS



CBlge azgio g Wi a3 05l (glod I3l 4 Camodl HukiT (ole ol 31 ST
Jlo wiz 5l a8 )l alisd (Lol 50 aliwo a3 45 ol o (sl ciias ol a9
A 50 08 Sy Sl 50 1y Lo Salpdl ST )51 Lol g Wy e (WS oed ol
A adlgs 5 HIRDT Hlaws gl s puSs

90 COp S vamst o Gl s & p3l 8 by Lo Sl
o ol 6551 ade gl (hwd b CS g B pao I TLIL o5 el (CHp) o
bl g ol Gllgas (agls g8 31 9 b (5,10 plo 40 aS(CH )yl 315 9,059
445 5255 dnST (60 3B a9 4 uilo (o0 (B (e 92 50 LI (n. Sguio ulgi
13 g 0,18 g2 ST 9 3l 5l yden (JoSdo 02 3 9 090 (o0 AalgF by Hlado
3l PP 2,8 dunST 60 JoSho p,2).098 o0 o510 95 5 (SBai b Cound 50
(el 18 ol g Y'Y (y5umST YA

LSl g 00,5 ol (rey a0 0,5 S5, b o9 (655 p sy el SlS Ll am g (Voo A) S
o Lo 5 28 9enST 63 Sb3l5 Wigd (o yeS (55,51 L 30,8 esle (slgip A o g Wigd (o
8y aalsE YU e o)l (lod azel 1o Wigd co o) 52 5l 2y slad @ lagi ol CuiS

29 5T G531 g ol 00kl 039331 (o) (5o 1 ySopiilas 42 30 +/5 ks (558 5

9 Qlwgadd g (e b (Jwio Llpj o9 walgs @ il 4 ol (8
2 0l (o GlyedS 09,5 4 a5 cume 3yl VIV I L b sHgw]
o, 30 gaelar by Lo ol a5 ol wales cavwd] dwgw sl Olgiuw

- A\
D9 (o00,LLeVIVEF ol max a5 a5 gl YYA 535905150 ) FA v guiac ) YF - > Coro> )



Ol U Wiy Jole 5o pmoad e pliad a8 51 jlel (& 5 4 Ly g 005
&M 128+ sledlu jo Bl walgs Gl az )0 Ve o) (Slod 050 9 o (58
Veoo Jlo Glol g 000 ¢y 0 Lo 1/ V390 50 92 10 39290 (w35 s (50 ,ladio
43 Mok 3351 9 oy oF Oyl VA D900 (Sx il 00 3l Gl o Hladie
s ol (L j5002 oy oleo) 5aSIl OLS o (59 pr.omsl ooy 150
ST (63 35 o5 3 ylakes VI g0Mho Youl Jluw 5o L oundd i (cy9ienl
] 00l pio g2 3O (99 )T
9 Ngdh (o0 i Lewgildl g (LS aws wlailE (I Gisy 4z S
r2ladg Hlade blio )0 1) wia Hlade pol Jlo (ow 0 3B (ol SLST Sl 38
2P b g aid) il plo abewg 4 b b S5O 51 (6 sl pbl (pron o 0519 41 g 008
W 50 Kl a8 )5 ST !y ) Glod il 38l A bgy po ] AT rb Sislgs S
JLo 3. Cuwl 0391 )b anld 1S5 5ol 5 Loyl )o S im0 (WT o yus! Jlus
ady ) JludtS o &350 (ygulee o iy I (gl a8 50 g0k 0,5 F1 501244
sl o 9 5555 0 o3l (w90,8 (lwe I GlS )0 cpl I (B 0 ady Wb oS
dunil 15 Sledly S5 o5 (592 w091 o SBLE 95 0I5 g ) (0 o (i &
Jog 90w ar 1) (sl a0 518 o HUS 1y 00l (S Al ) LS50 ST WS (o0
WDy walgs
028 39 5 weST 0 5B pulPlassss (oo ol Y] aulxo b
00 (38l cow g 092 WBlgS i ()8 A Comd Ao, YO 009 Comn
G axxl .ul walgs o Ax (o) WS HeaT00 8 (0 o) Sled p Az
Gl Lpwgilidl )0 paoed g SO jladbly (o0 lglyd Loo al38l (ul 51 Jols (ormdo
Silgi o (ol Azt &5 (oo 5 o b 95 3 pl SiulEl LT 51 g cdly walgs
E983 4 e bslo S byl olml> slulil jo 5 09l (oo slml Sliog

O 50 g oS s 0L S £4i w3l (5l valh LS Olgw j0 .Cawgm walgs

. o )
le Réchauffement du climat expliqué aux enfants ,IS545 sl (o slos Lial3dl g i

Al Gor la Martinicre jeunesse février Y- - A

AR



w38 oul 0,158 L o a4 a5 ookl Sl g 1 Axsb Slosii | cogs
VAAs Jlw 0 ol oMl o 0590 ¢ (60N AY e Jlw o (Flecaw! alilo g gmnxo
lpo a3 b dz>d Slasws Yoof Jlw jo . V1o g0Muw¥oes Jlw 40 g Qe Ll sloss
w230 1) pol ouzmio YL Cgier 9 cudl)lS 45 oy 0L )5 F Hi1 50 laild g i
Sl L oad el I Oyland BT by ALAS Yoo I i bl
S Zx & oud 3)ly Cylud ply Vo oS 0o Yo o5ldee B0 1S w0l (gl yald
ol 0099 (g 59 5 ados O puoliow V) o Sl Oyl

o)k (595 50 Lo 38l 5 Jolo (ormb b a2l Jlo plojlw 50,55 & Lo
iyl YOF 31 i Yool Jlo y0.biluy oo <M 4 5 il o1 1y (55bmn o
503 crmoieedlls Kt 31 Joolo lylud Jorio cglito ls y0 b eolgils
130 S 30 9 bl Cgix 50 (IYAY L) e il ol gl g o 0,8
-l 00 )51 0925 4 ylailS (o1 15BN I g § 4l Verves I oy (3L

& Jlebs odad yo bl pbl jo pol (58 (bl yo &5 Wiyls 5l Glwbiblea
& FosksS el SO Hlade @ psl Jlo e b jog Clls waless 3929
o )0 F LY Hlado a Jlo yo g ouds sualie cdad (pl )0 By g & 5l ule (o)
0 50 (b Ll il (58 ot haBd (o0 Cuwd 1) 095 (B 9 B e
Slaalin cplog walss jb axxls T il g 0y wales o 511y Hle o o
O S 40 g ool Cawd 4y diudd )5 40 ey Blybl 4o a5 s oylaale S 4y
i (5 Ay 9 S

Olg (09 jo 1) o Slod pul Bl F1 50 Lewgildl gl g o (90381 dwlno
39 kewgildl OF oz Lod G331 51 50 ol o a6 (Jg 05 ok (wyd &
EW 5l 9 OF a3l camo Lgy g By (s O ;508 (Ggm 3 9 gm0 Sy 31 bluns! 51
SUeizrs 9 aunly wiplss 1) Jolgus Lewgilidl (Glal38 ol 1 50 9 o wales Ll
by wialgs O y5 05l 51 (oot

Jolo o3 sLalogys S 50 Lewgildl (39,0 30 (510 Skl 2 yuune Ol s
ED)Jds a1 0 5 anlgs Y0 1) LewgilSl (G950 ool S sluai ( odad sbd g 98
ool 052 4 Jlaiol (Lwgildl Gos g gl o bod Jowd ©l i) (Nino

ARR



a5 g9 A 09 wlgs oL ((Gulf Stream) J1 ;0 Loyl 40 8w Hlows il

bl anlgs UL plii 0y sl (22 ledlowoy (o25€ SL9)
9T 3oL g lgr 50 SUjhs (olwads dlgo HLaiil Judo & o) bnxo (9l
39 g dwbicls ood jyo lgp (F0gT .S o Wi 1) o) 0 )lw Wlogzgo plod (S5
oBLiild )0 (Sl 4 a5 2 leldgn o9 (o0 0S|y (o) 92 (olod Ho OL (39 ]
o 30 Fe S po 45 W) (oo (yed (a8 )5 plaxil IS ol suzxio YL (Cornell) 5,8
9T (Fogll o 490091 (s 095 i o0 Lo 3o AVl 45 (g5 (yguben Y
VIFS yo oled & o) 92 58 99290 31 sl )5 (OMS) plu.cawl odgr lga by
o 1) 285 Ggeben YIF Jlo jo b OF (Fogll 5 w8 (o0 Sl Jluw 50 15 H45 (ygade
o0 o )l o] & Canb j0 ond by Sixiwo b ygiS o Wl Slge.ai
Vede JULo U 2,8 et (90 ol slp 2lad wo JuSgp (5 0,555 59 .oy,
995 (055wt (63 Hlado widus 538 (2l gyl HgbeS WY Lol 438 )5 15 )5 (6o
39 Sogllaiany dey o Wl 1g wiko Jals JuSgy 50 oo pudidd asliy @b
GO90 o Nl 0ul 3519 Lis Jmuo b yplS Ao jo (iU 4 &5 (gl
do 30 YA Hladio & Yool Yoor sl (oo ooz 50 0,585 eS| (g0 jih.o;le
4 g oud dtwd o)l 150 9 wilo (o0d (Sb 92 0 51 (il ax ST.cawl a8l (gl 3
Sowl )50 a1 Al ool oo b 51 9 9598 g sl )il AL g0
Gl i 5 ol A g WS (o0 Sgk S (4350 9 b AlBag; sl 5o (S ahgms
AT 43 00901 (Lol (Gl oS Ll b g clS 5 slo (o) g b dilsoy,
Gl (L)l Ao il ouls (ol GLuS 5 g 0902 9 0w i (S 318
S0 ohg 4 LdCe 5l ol 418G 1AV s )0 o)l sbayais Ho
3 @lo g o axgio (5393 layl LyeS (o 0391 (ilslyd el el ol
Sl adal 4 Heumo ) Gudgi b Al 19 wWnd (o 92 50 BB ol HLaGl
ol 1 )aS )0 gyl slo w41 Alhwlio Jg.0idges LS 090 51 (29,5
=9 1o Ll pw goud ol b (258 Alo b g 030 Cawd g o5yl Judo v a5
9 - MBS (o0 (29,5 SIE adal 4 (2 g plaie w)lu s o181 Cuodle &
005 oSl Celliinl Wip (o0 095 Gladgi I &5 (05 oy b bryslsS (nf 295

ARA



LT LS § lilgus 03 10 03937 Slae y1l g iyl [y b &l 15 0yl Slgw g b3
Dp o ow il

Ol pwlpw 53 1) 095 0L 38 luliblen g ()l Sldgly &5 ol Jo¥o (ot &
20 o g oo o lasl Hekike (ps (o Sl 0,508l ylaesiwliw g 001S
s 0yLbl oo IS a5 jekailed g (15 (879 )O e JLw 90 (rmed 9 9il59091
sIdie 13351 crmly 4 e g W33 1A liuantd 50 Yo Sl 5T gl jgy 5o
0519 AN ol b Counnitd (ol plad )0 dilhuwlin (g 9iid ) (32,5 dmanST (50 515 dgi
Cawl 00,5 Clllio 995,948 (32,5 dnST g0 U adgi ol L (b &>
WS o 1 ol Wiz jagnsr ey Lobigl STl oo 59l

s 0yl 4 ""LE a5 jokailon vl Cuwd as b 0,505 ol 51 AT e Azt LoaS
20 g Cld B ypan Lllxsy j0 a5 591 (CFC) S 59,989 50 (0,5 o5 o
39 39 didye3 6551 1 Sgip owiyleS b g Bdlo (39350 23 (30 o I Sl
Conyo 393 oual 3929 41 (ygi9l piB 53 a5 (sl 0yin I (] B pao pue 1 H0 @dlg
9 9bl (o0 (3l 9T g Com ) Jumo (yladloe )1 1 32 (Ao 095 (] 9wl ol
9 NI08y ol ol LT (slo AihS 4y yidoy 9 4385 A o 51wl ol ylasiaslbon 1
VE LY PURRVIL

S Mg g Gl Canj Bre S e arihhe 31 (S 45 58 ST 1]
i ol Judo med 4 3 9 0,10 e 50 (255wt 60 wdg (105 o (2
69U sl OYlio g Ll () ,Sailg) 51 500 (5ol 9 pLaslisls gl @ 1) o
0 OBT 1) plilesr @iyl oS 4 5w g g5 (o0 Comny ) Lo 31 gL (gl

.
A jlw

YY"_YYQDJMQ_\uSULP‘\jMJJDLJ&‘\SM\dtﬁn‘)“f&;—\dﬁu&w
D aih g (el I8 U 55) o) gie CaI VYAV ol i
\

Yy\Y



Pl Lo cuiluil g @M1 (Jg 09500 i 0L sloms Caspw b pla (1o g ple
8eilod ol Al i bl (Al drwgi wleloizl 5o aSl (08,50 € iy 3T b
S Al (o) 69 32 (S W) QLwld s A Juadiy oidd g i Jguad 5o 45
ALlS ol yod 4y ot 9 o5 (918 Sldl g 009 (250 9 (S b DY g Al
o5 o o bjgwluld oz conbie Clogzgo Jlw gudno 100 (b 5o .cl
sl 295 wiadigo () 59y 3 Dlogzae pluw piST g JolSS gile 9 Widgy (o)
! 0015 dolol [y 095 of ) ddiod Sy Jg .aid) o 3l SlaS lasols 1y
(ol ez ol cul Wlogage I Selao glgil (g04b @ w0 ofy op! ST >
55 Ylin! b g cymoj 0yl G855 ol dile aales Bl diood Swi) S
o 3L el 5L ol wll g ol bl il o 51 (S 3 (o051 (Koo 50 ol
Ayl Wl Jg .08 oo ol 0e5 azdlre Jolio 5o Cornd a5 Wil Loludl o5 o3,
a5 poinnd Lo 095 AL 0,410 1y Lo (30 9y 3] Bl AF s G ol &5 il
oS (o0 a8 (S b1y 095 (bl )l o i
Gl 9995 (S 1z &5 ot Lo 395 oy § bnsro Ol ot (289 Jgdunns
9 05 mples hgels (929w g (Rlggs b1y o) 595 NS sbolF
aolol 1y 393 ol 5b b 9pd moj 055 Ayl wy slems bulpd o1 y0 a5 (Sui;
ol BT dgl wals b a5 Camb by wpdy pas b 3, owgay ol wales
oo ade (ol aid iy Cauo §l JSiio a5 cloin] ol oo SblS
ol 31 58 1as coliiw! saxime g balud Suuo s g dii 0))lw 43 3¢5 Cow )
M5 a5 AgSilod (SLdgd b yg o1 51 Sl gy 3o o0 599:US95 4y«
Jb 4 2ol 3 g le 9 ovuwnpd lacelils Jle Cad g Hlown lasg il o)Ll oo
aoghiin g oI bow LglisyS ol (Nesa (5 sk 4 (S Juad cin o
ool Gl U LT Joxi 0,39 g o) sledob gl Glulony 5 (omendd
Sl 51 amy o) 695 1y Ja aelol o g Lo (490 50 sl Slogzge

AR KA



Iy Sl i Juad y 090 ,5 andllao ySKaso gledbudl ool 3929 4y Uy yolS
OobS g Soow i byl 3l olw @ o8 g suuw (FgS ohd A &S
45 b dxgio g 010 Hl,8 adllln g ()@ 3590 (ol (g uad oy U 4SS
oF o 4Ty g ailaisbe ST hs Jslug 055 il g oo g ple b Ll oy!
Comnt § dnmo Plas b g dyled (50510 395 4 jamimo |y il lel 33 (o] a5 390
3945 o azgio 5b 50 g bl Ko i o )0 (Fij a5 wiS 029l (e 4y
‘ssb o 929 oy Jolw u.Js‘ o &5 gladgl Ol ygmws O'.o.b Lslus! Lo olys
b g ibus! 5 okl 4o Lo slosdly 45 ol jro JolSS 5 Jsmi steicoo coilo
29 )|9.7:.»9.‘> 9 ) 9 B FOWER P Y | P V| WWe] <> RG] KW 5.»‘9.;.9
Sl wolidld ©ygo  odgd (Ll plod (Jg Sl bl jlows 9 ouogd (S
o1 o930 9 (S59,0u ey (o051 caos CFC 55 ccamnliyd a5 ool yo (6 Ko
o § bz 38 9 glodal jo 1y (T 0 9,5 45 x8go cilel B ol 5l a9 03l o0
G8g Iy mlyle a2 0 Sl dew g ol Jrtio w0 ilegion lawgd
090 B89 9 Cawoliud 151 g g Lwld)ads o0 095 )l Foduwgd ylodeulils
s iy ol oy Wieldils (rmen aSST I B (g ol sy Ghlalo pus
w23k 05l oo 1918 m0 (3 g s xS g (F9 59 s 5 (9B a9 (03]
Slel il Callaol BT (500 o 3l lp colled 4 £gpd Mo (s st (o
4 e 9 03¢ ol iy 9w RIS g ple P 4SS LuliS (o0 095
D0 (o) 05 (S5 Lkl

G292 9 oS el (59 4 Sl Sledlu jo (258 pole (ludelily diliwlio
S8 e [0 Hud (wisS o &S Al g digy o0 A By 0y aS wiladl
g aislu G g ple Oyl gl A5 aociud vl (69 yaoli o Souano ‘SLQS.oaT
a GS...oT,..m 9 AW WSS o0 & S Clgs 4 g g Wiload S ls
RS JPPR RV R PR [PV PRCEN B KPP PRUWIPUSRET I S FYS O PPN TP A

Iy ousul (G920 s ciylo 395 Ui aoli 50 WCowouiign | pusl a5 o ,lS
b 63k S o0 ol 31 3l 1) (3bj 9 03Lad o 1) Gl (T i’ 45" Wil Lod o0 oo
olazg b ummndion 5l GoL) eae g cuwl (SUjhs 5L (K gl

Yo



b g 5500 30 CdlBd s 3 (B lo3T 0395 b o ST ailes g 0T 4 (oode
ol 1990 a5 xS @ ] Cudle a5 Wils oo 105 g Cawl 0093y (3099 g0
fleawl 00ld jguuws boyd )15 &5 Jlaxin b okl

G399 s g onle odiy el (wlibicans ) (o815 gl 3 51 (Jod Ji5
:(Y470)
plod 4 L35 53,5 3519 390 30 (b3l g9 suisl o (Wob (Jue B eyl oliicl o »
oot Wodly a1y o) wilghso e 45) 0,8 S Lo ulyi sldabw abo I doJglu
(il pgi5 30 6w o algi sledabiv (55 md S9b @ho SlS Wl (Sl Jiike
ST ol (ol Glhae Cosginn jo (B 9 Gl ) (ol Gy plo (S Ol (S
‘.«..\.S)Lbj.la’.;

Sl b Y geome yian az e SOl g ple S by 4 bl g e
0 g | ke Wiz olyloaslo s g s0lo 3,81 I (53595 yur g b g g
aplgs o0 (B Cawl 0810 18 came Swuew 0 1y lasg b g suegd sl
G Jliol glad [y Cawgl (F15 1158 51 32 o5 plle OY gm0 colil 4 G
did) 958 dluuil g mf )0 uSxy (B g (S o W 1) (Ll 015 g 0 )l a5 S
4 S o0 (D 1) (h3he g 00 phd ) B o ply e ool 3l Gl gid g
098 9 Caldlr b Cu i olhed dld (o5 HLAS 5l oy gy (> &5 (590
ol b olyod g oo9 gomw plojos Mo a5 WS oo 9551 9 y93 00 Iy (awg
St § it (338 41 (o y (512 1y LT bl g mod G o0l sy 1y Slile gion

15" wilagdy (b ol 41 9 00,5 ookel Sl 9 Jle Sl b o5y 5
Xy Sy gl g a5l yaisT o
WygS 03gdem o |y s 9 3929 L
S e (s 00,5 a5 LT Ll
A lai colo as olo 4ylgh Blail G
9 Sobol bl g G golno ki 31 joid iy 45 0,5 Bl el Wl 2ly 4o
Slaioiils Haeds 51 B sl g 05100 1) (G5 Jils 9 ol drmgi 9 b iy L
i 9 (G () pdis IWS fedro g o)) Sl g (il (P o (392

AR



9 ohe 3 (S Carridy g s 9 W05 o0 90 cifodiel Lid 4 (g 4zl
bt 5T &5 203l o0 (Bl (yidS gl 1Ka oallae Iadly Lyl 55 o3 w00 Carivo
9 ourad (Ll ol 4 g 9,10 1) Gy (G096 wuaS 395 Jlgu 21y L &S ol
g5 adybg 1) o iy 4 ods g 000 (095 095 wlwal g (ylug sl 4 o plle
olgm395 9 gobo luil o] Caws a4 GWBLLIST azus asGT 31 8L s o 4,8
Caulle ooy g5 gob i 40, g ekl OMLd Lol ol QT 31 eolidl

.A.‘».f‘sn °t>Lé:-M" LS‘&%M‘

Cawd 4 w1 05 S plle yo ool
ool i35 bl wls SR8 alle
il
ly ol Coroz puigde SO Wbl & (G090 oue Cawd @ JeS >
Sl Jol azy0 jo 1y (Soly g Glil 8l ol ogu o0 oylol cidd o0i St
Wil Comosr a5 lilear 51 (6509070 oue o b (5l Laid (s 9 5 mns g 095
S ot JU 3l 53 ialss g0 (OCDE) dgdisas 50 olaer Sorpar oy 19
9 2 1) 995 wolew EU ol g 4l (b)) i LT 6l pom le
dod 45 Wild o0 (2950 ASST D92rgly WiiS (o0 b LT ol (g (sloanlS g Sl
ooy Ll 4 5 &l 1 Canlly 5T o8 (3T 45 J92u3 01505 S 31 Lo
1095 (o0 g5 A% At h o0 iy B ASST D929 b (g Blg )0
XS0 08g glast pol (S
X ppeS SO 5 s 8T 40 a8
)39y 0591 8,0 4 sguic 92
35 ol 1, bgue 5o
o€ (2 OIS Gz )5 ¢
JPPY| QSRS FON HPT IRV Bk
(ot 9 WIS o0 1aS G gy o0 xS
B3 31 Ly Sl o 1y b Gagid g pé 5 owiley bl & 1y cabo
S o0 pogol

ARRY



2 ill pElw 5o (0 g il S5 U Ly

23l 5 9 (2 yb g iy i | SO
Sy plble (95 a5 9 1S3l LS o8 )51

231l oolcy 9 o2 3l o 1 (Bl g (o

G Juddl e
VWA olags sl

YYA



