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Al the major and many of the minor living branches of life are shown on this diagram, but only a few of those that have gone extingt are shown. Example: [
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S AN @IS <A IR “elFios v aferan Gfaes” Gifieaitrs fzs (mere)
a5 oy’ (fAef) T, @7 I A fofe 712 17(5) [Reeite (it erge qRe< fofe’ 1w
itz & (7R, JA0S T 2w Rt oy e ofde =7, ([qwifve srgn I &-67 7
TANF QT AFCS A | AR SN (@OIE AW Sl ©g° 1w 929 I (@9
I FiEe 7, T, P @RITe), e /8 (it CRITSE IF (eis
g *W ITe W 1| [l og’ *™ivg o @ O | TP TN AN 0 A,
JIFAACR S SR IS I e, S0 | S AL T 41 ©ICeT 11
TR QI FICAT AT @ Imesrenife, N, RERIG & @1 (T iy (@eE=T
Q@ 4R = 1 T Trrgaefer @IAbE ARIEFS-2Nifds @Il €17 77; @N0es ST,
IS, K stereotype MFOIFOR SRy T4 | G (NGE @RI, stereotype IG47,
@Ce SN RS q oy I Azl I AN [ IFel-of ke wieR $oF
fASleT | ReaItma @ (I *14R NN 22 419 2= ‘S’ (hypothesis) 715+ | (51
TG ©F T T 20O AT LT TS ©GLP AN 2ARASC T FC T2 I T
T ZCO AN | S TR Ry SRS S SitE @ Sl Sk AR
Sfotrers® (Rel 2o 204, AMe 2o 2(F, A Srga T A=, #fcarel-o[ -
TRCEe-TBIRCA, TGS YR AFE S A T 1 8 F*SefT o[ FC Segpe]
NMF® T I TR TRIGE Tol A [Emelns Arvzeree@ [gwe w9 =)
vRereeld e ey qf woaief [fey wafere o[ -[ars v[ awifde e w3g

S oy’ Rt Rghs s, vt sreeif Aifie 2@ 7

&9 g w1 1 Raes s 3t e Fam N [e@iw oy 10w ¢ 91 @ 2RS¥
N 5T Vg T, A qAg 9, RS I3 Fo, (Pndl ¢ SrNend! i A1 6 o
oy | TTRERIC Atomic Theory JeTC® (9 I 1 (T ©Y BN I 2RI SBg ACACE;
AR (P FR-FOIQ AN QS-S0 e femmilet 27, [Foid sRuieets @ N
G o7 IR, IO ATNYLTAR Woael (o oy [ameten @3 Riefza wieensy
ez | Sl Rl =83 (qeeifvs erpfon (Nature of Science) It 7=IfFe | qealfs 2Ffe
2R o (I4-2I el ¢af*185 (the criteria of valid evidence), S<{ta1g< *it3aell /A1 (the design
of meaningful experiments), BN Jwme =AfFrer W@ (the weighing of possibilities),
RISERICECR i@E SFIGTEAR 20w (the testing of hypothesis), BoTaTT ©g 579 (the
establishment of useful theory) enfr-ar @3 <A ToTex @ICr WS G AT <o
TR I, NS @3 TLEIGF Faee Toare 2o ARTe! I 1(R)

it wrga e 52 fraf g o= Sar Swreeet T Fetee wfesd wgras fRuapam
2| e SR Seae Stet (At (REBoE ST S (AR Jeole) s S foeT
CIC! 3B Tt e (=0S et of w9 <ifRSics feea SieT | 768 (@ @x=61 906, ©f IEe
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T o A1 1 0T ST, ‘OF BAeE wdel IR | FS SIta s, Sfesy W 2oid
2R TARgE O T e G 4071 MR (RF SAT-SIN-FIIEA-FAN AGE (FICA! 552
7 [Ty (S0 AP =, MBTS AT I | Tt e beT gocet of Mifbre e wiies | fehea
«q St [ferens-ffey s emifas 2y, T Tt 2oty (Feifve Ixe o’
TR Rl = Feacz| Fe6ER @ og @t wEl AR @3 eIl ey Fo7-a7
SfEg W FACO Al SE CECN-SGIC ZR AT T, G1R CHAC-
SRS o, IFTRfE few-Rfea Seopfe sisar et e #ARfe @b sk e
w1e IR =R RIS [ 27 (Data) 7 (FelE ©g 20, 2R @18 S5 A1) |
SRR TR I I I, @ G A SIS IBISIE AT T ANF, (73
SFEFRE A -G, G RO Mpeae [qeeifes og e gz a4 =51’ 5
RIS (TR, ST FAPA SAES 20 ST SR Faco #I1f 71 A1 @8 1, @ 2R
Sy Rfe @R FCE (@R @ ETRSHT AR TR0 A AR THAFS (AT b
SR T AB T3 | GG (SIS ATF TR T GF(6 THACS FRZA ~ART® 26
ooy 31 | 5T GFe goifgraa AT 723 74 2R TR 2167 e «r | e, 2R
A ABIS! AT TN N, (PGB! BT (L A, (FICHIG GIHT (71 [ 1 | s wye ©g o0t
Gy SN Il 2w TR Toifge =@ ISl ey’ ToF feaier 31 Resitw
SR =i orwens oy [Rfen “mafs @R @ers ftesbe & spmd F41 27, @hire
AT &S | SR (@0 [t At 2aws N afsemaad @ered (Falsifiability)-@3
ToR &g emiN FEw, Tojin| g Rl @ile wewifde SeEie A [qaits Arw-
RCeel ST T (ST A 1, ‘O’ 2T 97el 1 = 1|

Sb-ob AT & Tieb A New System of Chemical Philosophy &3 2[@=ied 10w feT e
AT VI TR, Sbrdd I GTONAG! TG SFHhce| [Fg AL ST | 3508 AT (.
(8. AT JCEA, AN (SO (NGB HGACF (9 FC 20TRG ARIAUTS | S50 AT
TS AMRCFC ARNYR [OFaeT TR ST G3R G 203 T (@ SETREER g
oo FF CReT AT 1 50 AR MCF (&N HIC83F 2[R ©F BT 145
GBS ST amifae 27 8 O o1F8 IS AT 2N I “BrFT AT Tl T2
7 1 IR RearaeeR M «[eeE ey 70 WL 2rfkee e e  oh
fefd G fAcafeeet | *RASITe Sobrd T *feat (Fe Jrerrge St qg NR{HIE =7
(=I5 (RI5 0T Mo RN SIFG ST (T 72 TR |

SR 92 HIE! Teited ‘Aol [ 57 AR G Afiaeerer; Fafre i «az
wiafe HAffaed | e sffrer Tniad TR, e wiew <R wifes «foq e
ofice fe-aices =feees, (SAE-oibl, bwaReR Pl AW ST el i, T
@@ I 2R IS oifon TR Agd ARaed, Topiv SRS ~ReeTa Srizae o=
ST TN (BIBT C2BSTR SIRF /e, Terael, O ¥ A1 weafifa e fsfe
AOR N ~REER «fien, I7F R RO, 29| Feered BTl Z05R-THe
Gt Iigfed 2 Soi® (@, @ S IPT-4ifere @ Wife (Musca domestica)
ARTS (A4l W, 93 GRb Al APl 0 e | =7 I7IE Tk fOF iitw | 2B 1

GRARST ©gs T ferearm Page 4




YCF $20-3¢ofb w1 W3 e UG Fifed 77 IHLERT ([ @ W T IR @0
TS ITH, O3 IF IRAF N2 (M5 WfF TRAJ NBIE 353x30% | @36 R I-A 00
ffere fex =rors it 93 & T T =@ Wb Werw x| ww wiees @i
CRICAT TR ST S N (O QT | ©le IR0 3.9 ferae 20 #ita | &fsib si=t W= (Piaster
oraceous) U I=@ ¢o NeRW foN ZTe| S@my O R’ I vEe |t WR w9,
SCNENET AN | @F 4= gt (Bull frog) I=CH 20,000 O HAITE | 7T 76 T FC TS
TRE 9T TR fGF T @Fh AT MR (AF 7@ 9F fife e Teofy Tro A |
SRS @R ST AT R T8 F, O W&y Qo @31 M AT &7 708 S
FHETOI(F I I A, O AF (SISl TS (ATF qeo IRCH ¥y 2T Tyl 203 9
I TRE T%(8) ' 2Ffore @06 AFR &y GItad AWy, IFTEE, 75, ST bifewr
SR SRRV Jad [ GTOI6] T | FCT FOIRPOIIR AT QA0S BTF AT &5
(VA (6 AFH &=y bifzml 57e F9ce) Frems Seite Gie MRafieE YR 2o 21|
GIREHITed W2 IR/IO! [ FIC @A AWR (31 TIRGRA GIIA Gk T[T
TR 263! fFed STopifis aexiFfand 29 Aa AR T SES T 997 fbfers Fares, @
Wy IRFB, ¥R AL FG1L, RN S-Q2Fo-2RIra Fusifaaes Torifn| efeld &itaa «
QI WRATCF Foafs (I ~AfRBIETS 20e (Ll T : 22w, S M a2 aeifes [feq
TR Wey, s, 998 (oifere et PREE ey awifer e, aar wor, &k
IR & AP ARTICR 0T | TIRORCA W0© o 4R TRATCAA WL AT o
TRATT 2R 32 eifed ffoR T MCrFR 1AM |

T-2SHTIE GICE MR 2AfFR T (@ [oreas 3 &= o= (Mutation)
3 @I CCEHITa WG &9 (Variation)-93 TG @6 AgiFe (387 | wdie &t
GO VI ARCE (AT NPT T T3 = ] (SR TN W) | AN A8 OInd
Wy Sifafas fErre fAfemer At 2o A iz G (1, S, W, 7t 7)),
SRS (771, (06, W) AN S5 (PIATOR | @ EHAon GPR IHLHR N0 BT
TR oIS el @, FIE! W, (@ 4 0fq, et @ afed, Topifir

S A eFactefeR @ @ W SR e SfetaeE whire AfdeEe 20
AT (77 O @ Qe G e B a1 9fE<s Qe 92049 @0 @ 2| | [958 @
GIAE AT ARCACR AN SqPe] TN A6 OF I TR0 S 2l
FICACTFS FCE *IPF T (ATF SNGTH FACO AF, N AP Sl A0 I HLS12
@ QO GA1 AT AR, SR G- BrF Avee It 7, eitrd [ikeaiey fegfe =06 |
GIAT QI THE RATT 756 9TE Y @Y SIS Wod (@06 APl [T 77, AFeToiq
e a3 P @0 I TS o5 &P |

@B ST 22 YT 40 JEA-RE, GIR THEE ACASIA A 208 AR Ae-IB Tl |
SRR S AT SN I YT AT ST FON AR, (F AT T (P ST
40d, CTafeTe A-IB FIE T AT AR AT I, ¢ WFACANE TG AR WAL |
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SN SR (@ IR YFT G0, (O QT SR S T S5 «oiely 2Ifalel; @ G Foyely “Afrel
SCNE AT (ATF T SNCHF BT 2 SN P B AT | G5 TR (206 @ ATt &
CF O @AFOE T TER 77 P Mi=d YRR Afids 7, #K1e 4 TeiE o G
T4 70O AITA 1, 9N I (@ANCOS 2R 6N 798 20 I 1 @ ARl fTF (ATPS W= (A= =7
OIE QFB! TG S TG T A[CRF A PP 72, @ CATIfeT Cracs™! (JT6 APCo A =1
eifsFeTe! oy B3, SITMA NCAPS TG ZAN IR IR (IO AT &3 AT FZIH F41, *Iep
Tted e «few B 4, 7o MdRd Topin R 9 M velce AeF | @0 I,
GREPITed 193 AT TR ([0 AP aAfSrifer | Gitam i STonfass ekeer iR
TR TR & MeeTs eteraio erenfod QeI Sravacal=y Jia 906 =1 | SIAEN e o
Fifrer 2ty “erghos e afe Gaerten 93 RIS W AR | QARG A7
a3 ReEFF ©G (13,7 TGOS @ JIBIOTANSE JOIA AR FACS A |
GIEICS ATAR &, IR &, 91 WEReR &, I THE &, *IPh o (AT
SRR O (O] SSfaes AL (AT AE AP (AT, (FCT AT =1 | S(Sfhes HET ¢o/ee1
@ A1 T ARG AT TS 27, TG IR (0 (@S AN | TIFOIA ANE IR
‘“AfqaSTge TeAIfFIA (Descent with Modification) | REATT €T ATV ASIE A0S
Y G “ARTOE TSAPR’ (AF TS T ewifen Ted =1 T ewifen
Tesifgare wiaT aferita T ‘aigfes =" (Natural Selection) |

IR A1 g ST ©f W2 AN 2RI -(RIBER SN AL GN512 ST TG
qeifR | AIFFoP AT ‘2o’ 0o ©-8 S SRR eifieeie-Sfensrie, Toeeie
(o8, 7, SRS, AT, ARIe-+{s, 71w, ofil Tujifn) 732 aFfen sBYE | GIAEe-
TGS OTF AR AR GN8SId TFS | OF FAER T Saie1 | {15+ W @@ iean
fog AR | TR “AIPoT 16" vy SN G@eItes &=y eierey | sidie gFfeod
fafeq ARTSTAT TomitTa 2eid SEeie (@ ARRFI T06 B AIFfos 75 | rFfes
ISR I (ol (7R, 2K ATRE=AI (7R, (1% 718 | «fb (IC QIR #HfRCaeaia Seaiess
TS A Y QeICS IR B 1 | QICd [yl RFEFRRA (traits) ©oi7 afne efipfes
v Afers g Gieaa gn g Caf*18y Si72 o 20s {17 | Tgo 2o A1td | NeE=ts
T N W6 AT | AFfos o afran ofeld fFefoger a1 g &ltaa T
e AFETe Feree A AR AR (15! awifors A AE™E | iR I I
Ao 6 GG (FICTT Afewa 72 1| 932 e 76 (MB's rew T wHh1, e
R AP WBT (I =61 71 @f O (deterministic) &feam #AfFTICR &=y TS
SR QI WS B IR @04 @O AR, W NS IR Gicad
“ffgafes sfcae B A= v 2@ I3, [eqfe wore A Qe Qi) GReeics “wEma
ferarfeT F9-178w, 75 @a<A (cumulative) “M&feTs | @I Torel @NF I coffl &
4, Tea-Alel (TP SR TWE @Y OIFOFONd Tgo 7 {4 couf erpfos fFdm-¢
OICHAT (I ToFE T T, T 0TS, [ BT (I (3511 eliFfoss v eiferan
@I IR ¥, G5 GRGoITS FEIH WA ARfTe werrea A1 2fFdfs | AeHe @
AGfOre A AT IHAPTO  AFAER  (variation) 2renyers  &ews  (differential
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reproduction) 21tF O3 @ 2EITSTS It A2 Ao 7167 aiferar e T e
AT I 1(€)

TGS Sfkfer o1 Fifre &ty ‘AIghoss fWiva’ @ e @Igey T &y plaw w11ow
feazfs ega Twizaces I TGP Feaced | Ffaw G5 (artifical selection) 22 SIs=
T IO N ACHEONSIT GIAEGITS (7 716+ ARBIET S, Ot (@17 | 2/fRIGice Fiee
3o BIYD @ &bl | S T TEA el SIelR T % S Ikl I 2 (L)
T @I, P 2ol WP S FMA, BIARM, WAy G, Qg Ngw A Togifn i
AR O (AT S Ifee=11 et 1 ILoRITOICI SRAAM Q3R AMeara &= 7)¢f egfon Tofm
ST foet Wega | AROITS, WS (A @ S¢ S = W =147, e QA F=1eA, G,
AR IR, T &S FloBIaF FIoo1es va w1 Arremrel 2wyl ey fiea &ea 7
I IR frEme FEEd Swee (AR ety [Afen S @ e, fefere,
CIETHBIRIT SI6 (ACF 5> R IR ST AMPICE NGy 2L reens egia Siwce
ST | {3 BIfRAT SHe T ARSI ANCIR &) (G A7y g7 A TS (A (LD
AT I, 21, QU SLAMCA Sy 93P (AT FIaw 164 BifeTe SoTeR | SR «i=ell
IS MR es @ GIAREI SPiveea? Fiay 1w e v Fefee | 711%
A FIPA (O NG @I € ¢ | IS HICe! feeens qepaia efscaifer s 1@
(3, 58 @y T o0 0O AR 11 95T St S@seefos AR SwiRgel | FECHI
FACTE CFO (AT SAR] G (LT T &y, RS o 27 (A THo Qo &l
(AR (P TR OIAe B T | FOTS (06 ATPTS I RIS Tl R | TR SRS
i@s2eifos MATS FRMRERE M7 I (Fors Y7 wo Gotel N (@Ferel | I ad
S (AT RS 1%, (T, R/ &Pl AT TFIF & 2 (@] W 1T 791 fosfiel
FCE A | TP SO ATGIA RATS Awq T (AW qSH FeA @Feice], [fon qawaw
TR Q@ 20 7 0 cFerel | IR alfifiane s=eiifers eifitns 2oy S @eIes | (q)
FRCS @ W@BIefT (traits) FEOTSICT A SHEONSICT FACFT Flerw (FI6CTE TG feemeas
RIE & 2T e A Fce! @O’ @ref foe | wo g v @ we
ATy qe-*177, Aoy e dgre K 1%, CIIFNFE (AF I&, I T Ao A6
=17, TS M (e AR Topv | FRCe I SFIREHS =T FE TG AT &5F
SIS TBI FACO TH FACZ TS ST YO T2 403 &Y FRIICG 77, RT-J7f-5f2F-»Io/e1-
(o0 Fojing Flaw EFE A AN TR e (AT Pl 7157 DI e S|
e eramawitnE SR wPgsid I [Krafoe 2o @ tafBref of ed Tx= Amres, Te
JETAN, 6 8 RO QAT BRI, NCH HifAl-eeqes SiS Afee s7e 9o
TN ZOFI0 | I (PICT 2P 25Tt SIS 74 fee 7% sipefercs qeigfa Fare (i 27|
TN QUL TP (oA (@ FACO (TN T | ] (AT 2] GoICa Ffeaw 5+ 570
YIBCE QFIIF O3 P A7CETI &Y SIfLE 74 Wit 7% oeafer B A16ed, difeefer @
felfe w50 1 vy@ Gl Ty SReR Gy ARl AT FaT e GBI 71 e
P 7Y (SN RIGIS HIAIRICA, RICETR TG BT ey, e TR TSI BifRwr sj=ees
Ty Q72 2P ARIZFAC BT | JAIR 17 GGT S T &y (fon Ffaw =rafs ¢ @7 I
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T R | PG KD GGl IR, (IBICAIGT JA NCe AT Gy Pl W16 M€ges
tofd A W ILIRER | [y Stiitd A @Y ol [y A1 0 e e
ARIZTA TG | TONFBICT SN (A ATS] TG g GICSH WA=y, =111, Feaget, o=eiifere
wﬁW,WWﬁWW,WWWWWWﬂ@l
2T 77 AT 4T OISR ARIZ B0 B Mg g St JfE ‘@R | T
TG THEITS (T GFTIR 77 e erenfone TEI TCHCR | FITN S I2/E FE @
T SEifon T THICAT AT O 77, 5 (@ TGS~ (ol Tl ZCACR | TRGRA Faw
o= Swigrel REOTR J=eiifere A1dF Sty @@= $F9, 209, JR, LR[00, TR 297
T2 FERE | TG N0, Columbia livia 6T 95 Srolw S99 (S [feqy wited
ILORT BB WOHCR | GRS Ao, TN Wob 2AEife Fged Iz | G «3 ffeq
Aeifon Fod TeLAd =i eyl N RRET F1e S0 Neae Ffaw FEm= 1 F=eeea
2B =elfere ey Way FHACE JRAER JACH W[ SIS TS @ (2T,
FreRe s, BRI, CRIEEE, el Cofd FACR TG JCHCR, U3 (! B (AF GId
ffoq witen Tesife| S o =1 O3 FFASTR 2F7FT A& (AF A9 TSN @AF b
IR = B (V2T oY) 9F L0 ([R5 YRS 7F Q11 (0 |

TLETRy 2003 Al O R SIft Fifrs e “fas! Aeae9-9a Fea @ T,
fiogn f[fon mom J=elifeTe $pcE e @ s (AE vesl T ar W
NRBIHGAE fG9qayg (MDNA) FrECsT 2[RI qmid 47T S¢ SR SR =47 af* e
(THCE TP (ST 2Nl NS (MR I(b) FPEE RO GIA [Cuqa s @
FAAAT TRCITE IG(qIF2 Hopel f[fbe A & TET (ACE 5> TS I=A ™9
CICTICE R 795 &1t mouflon - (AT AT (ST B AW 1 2CACR | YT AR bIF T
(o T2 ST Ny QPRI CATSl N e -AMfETS o g #i17 1 efifeaiqios Wy afne
TR el W foqme ey, ot @ Fer Ao T I IR Ageiigs TS
A A BN @92 e @e Iy Y4 (Gallus gallus) T SN (AT (Af* R T
M- TSN A Qeifod AR 2477 | EFoZTT A (T oie (AF do & =
ST SN AT ST (zagros) #I4CS QT A/ RN N0 W | Q=T F1 T,
TLFEADY G DT 98 AN *FF A (AT (CARE | S (ATF S0 EF I=A ST
SRS, VLY GIR Y7 HEA© 79 ¥, SfFPR AR-TRA S0 FOFOII2 9T S
BB (ICIF O (TS INAA aurochs - AR NG *[ifrsies [fey are tof w1
R | I @ 2INE S ATSF *OFA (Su AER) TS T TS <68 207 ¢tz 1 2004
AR GF AT (AT G A, 975 KGIET FFCI A GRS SIS (ATF 2 7 YA I2F
ST SR ST Sediere Ko g gRfefed AN @aR ToNNSIeE
QR et REta *{7T T @ SR~ Tpelfdd 2&%@F (matrilineal
ancestor) 1(») KN T T, IVRGETLTHAT CITIC VHCE SN QTATRE (A (CfRe diael
JIB, o7 Jefiv 2 X @ | QAR AT TR THCIA AW GIF-99-Q8 R e, TFeTafe,
T SO ARG M-S, (V) @ (e Tk A Topifer | IReE @56 @1
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S PR I AR AR AT GO AR &S O A S0 | FCET AT
SRR S0 RGO fFres Ay ARG, WM SieTge], Qe S
efSTITOR 2RI 2171 e [T AR QAT @ QETETS SEAIL | @R 0
JARCICTR A TG AT G N IRTZII ST IR (RIB #AZ[TeT=IT
e WRseeios AN 71¢ 200 =7 1° Tl @ [T A0 a1 =2A1TS @l s1wa
QS ATATE | TRER Ffaw 60 Ty szefere A f[fey aeifer Tex wrels Tiegn-
o1-, A eyl fresfeas IRICER BT @iie QU 4GAH | 901 27 GF6l I i
fAI5C= 6T &I 0 TIFGEA (*TF Y9 G & R @ T HHACET 8 G 5w
AT <T@ TP AT 1S FACR | OIRCET &FFS 5 A7 fhg SIS AN AT (ST A
3R T Sifv@ (¢3f*2r) e 3w v 1 23S s rel e @is e 7@ eFfeq
JIR GG T 2= SIR@T SRR (FIA! AT N -1 1 .. 16 el I37 20@ns
Ve WE I ofF Ffaw &5 efear ae 5y Face #{ita o= eFfe I[ AN ARG
3, IQIEGIA T GIEE N NR-NSCSH EIWE, ToeTe!, G (OrS AfRITH AN
SSweR 738 &lFies MATHa M erelfe 2@z 1’ (50)

fRIbtTR PRt @RS T3 T Ao ARTIRI-Srer) F& | N QIS ©rg
T 7 2PIOTS (T #IfEI-Sr=ly F& ¢ 1 | OIReeT 92 7o 73 cof 3-RKeaidh | geiea
B! %S e e e s A AT

N2E T&H 0% (W05'8 FRCRIA 7 | QSIS 6 “raforss FRed” o[t a1 @ 5% 7711 fazfo
G5 (=18 TRIRICET LT GO 411 = ANICw BRI egfos A »ear 2 Miba e,
e, e, gm, mics, e | egfere +fifF fFela toft 2R ©f SiEl &€ biger i |
AT (BIT AT RS Vo FTS #1711 A" =9 e Gic w7 ) g Resie
SaifoTe SR Sif 2N o1 IRTRIN 0w 205 U2 2RI FRCGITSEAR A qF A=Y
SIfeTE IR fied | ¥ THRTERTS ARCGTTH-S(HCE 7T fed Ffaw smafers A
Cof 1 (MBS WO & 3 | ST I o1 A, N0 CofF Fhaw “fe ez iplos e
AT IR AT AT T AR 72 ARFEF BN A IVIONF g O et Tie-
Ifa-Roreror iRl Flasreics Aifire Aferea 9w 10 Facz | vy G 77, AwidRes,
SR “ICRTAR ML O AR P AIFIOP Ao W11 &Aie Tl | Gf6 (i
NN FIECNR Tow (87 | 7S 00b- AT ©F 26 7 (European Organization for
Nuclear Research)-g7 (T90g RT3 IR G AFCI1 0L SO S (G (PIETLO’
LFTIT A AR GG &l | R8T Soofb e vt Trend smidfeia-etF et «@ aeagel
FG GGG A | C2IF, FIT-JRSREICCH AN G117 i WO 9ots 29 Feerifvez vk
IR BIAceT MRl @ TR TR Qe 1{adl et #ifvifre 2= v
STSICS A ML #I0F BIgoT AACwel o1 H@ 77 [oyives 7w &gfe & o=y foef 4
TR Te e zafee gaasst et smdfeeial Aw W S Afere
ooy q uFer @ity TR AEE W Afe ke Reytes Tsier @3t Flag
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gl (o T HITHRA | Gl Sl F02 G I AWML RS qFv Gifers (6 [
@A eFhod W3 (laws of Nature) T SR 6= TaiR T ACI | (FRTBIN (NHH
@A AR ACATFFS! Orgd NAFR [T B T4 @ @R TR Ted
RRTICe TS 9T 2F-2ANF RG] HHE & QTR S @ {8 g=ell “A1eq
QCI(dY)

a2l 2fRIFTS & Teae eiploss AT @RI T 1T F & S0 A A eiel-
PR (RS SICTATCT W1 G2 FLT& QeI (&, 1. G, ZIeT0e ToF *qqele Fall
G AR FACS A1 S50 AT YT LB A el sAre aFfras |
TRl Ffaw AT toft G979 T F& eFfoF To<e! 9 ABTONT [eIFTroeia
QIR &5, QR G5 T FCACRA | G AFRoF 3R Fla Awfocs Semmi w1 (el Il
TR SR RS | 2Foq IBIOIE T (G el BT AfGFOICI AT FACS
AR 1 TS S7eT el |

SRS BIATCT T Ffa 5 SAIRACE WO (R (O PO FAI6Cee &pd BrE
&I AR | O eFhes 1w aferay Sicas e =7 F1-9u T2l (8% =g, ey b1
o) @ Flaw 47 ¢ ergfos FHive afemr T afore wtrs i aers g widwy
ST AACR | N LI W (A SPICEOTOI GIGoIcs Ffas f7iba AfRivler e
SFTCR | ACHOTSICAS Flaqw 16 AR (@1 SCo T | GRS =0 TR, &AProd
4157 q06 T4 @I IR AT i eenfers @it [ve enfaere owy s
QIR SE I (@Y @CS A IR | g Sy «uface #AfREe A=
FRC (@I 9FF FIE 2O AT (@9 @AW 20T AT g 78 O AE) - @i
I TSR S TS AT g ©F =S I AT T T | SHIE [SGaos
AR FIAC @I SR (@A ST Al 29 @2l A ©IF 20! I¥4TF
eI 2 | AP (BTN S 0O Z0AT ST SR T PICEe AT AfS
2o @ | 8@ GiREED AW 2 (A @i Sfolie AR A% $@ @12 SHifReE=itTd
G wfge I04a (Y @ATS AR eFfers, o= Shifaaefs gmr @ 9= SRS
QB AR ACATTF TS SR =GR 21T MBI A7 GIR TS AT
037 femejter (ferelelx) et 9603 | It Aojremits e 96031 Ffaw 1w afeaibe
BT 97 | @ICAT eraifore i st ffen SpfiemrE &1 IR w01 3 [fey
ST G (AT T ©OF e *27ve G AN 9T A G Syifaer==
AL I (T | @A (DO AT (AT (MG Al oR &y =& T AT (e
2 A1 T | YOLA BIFRAT SRR Ty 07 TICH S5 YL rafer Ieie 1 271 91761 Wi
Tafer 03 o1 TATETa TRl AP TGS S4F TR SLPIET 2Pl 22 w1 27 1 Sfema
CFCa o oNR 2 GRS @ Sipfos (-2, wfys 3fde, gorwye QRieer 3 iz
JRIZ 1 T | T AR (@ FBIT =7 AMCS WS 047 (@0 Q@ACS 2T | A ey
O HRWNS BIRAT S STy SISeICS U 5 BT | SR A9 & 40 HeICo
T TR RIS SHREAT G G115 AZTETIT RIS 208 | T 29T &
fEeore FOTCT AT A14el ferTeias AREET 96 | A7 Kaea w6 | aFfes fFEwEe
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R Plaw FRIve R0 14w 20 © (F) Flaw ~Ei6 afera @ awife A1 2iswems
CTF oI SR 91 A%y IRBER PRt T @S A GFIEF Sy IS FACO
oIt | ePfoss 1o elferzry agfon @ TR I Sy A SEeifm=sial &= 1 TR 1
o Ao D e (Il TRl 71 QIReeiton FEP0 GO AT e | ()
gcaa WAE = Q1 Soweedy A1e TR IR Pl 45 elfwz Afvifere =11 agfere @awi
@Z1 () eliFfes vt e Hlaw fF&iva e o @R we sifeq ) (7) plaw
AR CoifBr efeaB e e A14ee #(1t 1 TE bR O *=ivid SHIREHTTa I8
o) @ (FIAT SHREHNE AGT-I=RRBCE I ce #A1w, 304w W3 Faee 2i1ea e
T2 | g agfe T eemreT Gitdd eems Fiee A1 IHR@E W @ ¥ T SRS
oIfCte AR O el I q© e fere =1 911 ©iR ergfos N
e Qe e wieae vt A9 o1fod 207 AT | () Pl W0 =i AICqTeACE 99
NRIAICR IR0 QeI TS &Afewan SrgeT emiel Tl 789 QAR | &AIPlos 15+ elfrare
BIE0T &Sl 1 IR | () eliPfoss fRIbe ARG o o Aled 36 | AIFhos fAdioa
e Sfeme RaetTa cwta R FIo=ros, “RTsmeR w=el, Wity THrife, werenr
SR, A @I, AR ool Renine o sl Sy | et aters SifteHNE 9
SR (NPT I G AT BF AFre =01 I @ @ =1 @ o= h
ARCICR ACATTE T© @ THAYS (12 OFIfRCIITe 90 e e | Syt 2w “te
IR | g Flaw &b ov@ Wiy MR $6@ @ SRS o weeR | @I
S I DI 21l SO AR, G1R Sifeaes 14 Mo ffea amee

QRO REAITSIFIRET 7% IR AN JeT0od “@H0 Ahe I 26 I IS@ “IfFer®
TR W O (T FIRACE ST e woieelt, g o e I s @ift @16 a=a @t s
Y OB 20T IR fRsaamt e |~

Gitd fRaed afer 2l T T iRl 7 AR REfieims T (@grem) i ¥
LRCTR 0 @S | el (I &) SR e seay iy 2or [Ream/gfers [raed s,
Toire T, MGiR 2w 927 [M0e R Taheel A, AKrwel-fAarwe (A0S 2l Feee agd
0o W | 58 TIAIFCS @oig (g AT 11| A vy coffenfaet | foes o aifie raia eerst
JG | TR 4T MR QI TAIRIA (M2 : 2ARITF AT NS M vifS =71 7w
OFE YIEITF P | O N WG R K QAT oS Wife AF | Todd AT
OFE RV SO T | GBI (B8 I 1 fReaorsrs e 77 | =182 Fenifn

SR G2 TR 2PT9H0 W @0 S A0 12 | QIR T (e {ae AMId e
SR IR WAL N A, (2o 415w aiferaiz) Gicas e 31 @i @ aiferam g
O T WK A ATASH | ISR SR 2 fferse Nerw 721 Aeies 217 @3 awifs @eF
oy eerifors woRRie &re fFEl @Il SR A%t ia Emojei ofiaed zre | bietT
TRICEA fatere wfkfer o) e 2ty efgpfos M4 e oo & sifow Afas ae
R FCRCA | TSANS TOTS R SafeecTa S Fores 9. 2I5f¥ (Stephen
R. Palumbi) Ity S “wrofg i< “Ifex” &fiploss 116w aferay Sics Raew-a=ei Sies
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S IZW BIET AR (SA59-3ba¢) ToIfed ©g 7-l @R aeifie grfeee™ | 9@ wirite
TR (S9>-SbOY) AT TSI BIeTT ST fo 0ad I3 Principles of Geology 1o
FCI | BT ANEE O A(F IEITT GFES 2197 08 SCEASA IR | @ H0h 2Abfers
grell foet Ssens SRS 39 @ e <@ 531 8008 REB+E Mt 10 WFRE 47 2
B e | ¢ R eI T (IS =7 Qe TR FIRIPIR | BIeA T I &Atg o]
T RS @ qRef SRR FEw ) o TEITTa SRH IR B Ao TFER 10N
TR FCE | TO5S K17 71T AR @ TR A6S AR, ©12 A TFEA o077 &y T1q
2 QO = AT T | I 26 s = AT | TEGINE JLEICT W ST
TSI OfY 0 R R e 2/ T FNATE woo [T T=1 (79 T | UINORH
vy AR TF 107 WY T IS AR ©f W7 FACOA 7, ePpfos W aiferw e
QICIR 2%ETITTR 2 TGN ey 2eifors weffefie e[ &= Sfo A Tz A
A N0 A0S | S o1 if1er &g F6+1 Principles of Geology @32 511 #CCaR foRi

2O TIAo3S & qSItd I0 FC=s : “I always feel as if my books came half out of
Lyell’s brain, for I have always thought that the great merit of the Priciples, was that it
altered the whole tone of one’s mind & therefore that when seeing a thing never seen by
Lyell, one yet saw it partially through his eyes.”(5R)

TONNHIC LT FHC AR AP QISR o SR AIFos W15 elfewzny Giee
RS fS Tomn wfe Wga W32 wioa-a RS AdTHm@ oS T AT R oF@
T o5 A9 o7 1T el QI (g [qon oo wo Afeq a¥=io 731 FRe e
@ & oifen e alfers feamiier (ouf Ses CF@ Qs o sifon Gites e
afears e we oifen RRASER & oF o5 J=d TN AW @21 [{foq «w@ieaw
G R AR GRRCNR @ HR 257 To oifod Giad [aeon 2 71t e
(AR | (N9 9353 (Human immunodeficiency Virus) |

200b TR GF RO 7RSS 2R vo.8 [ TTT YEFNE TS AFB TR | Sobd
AR 77 (ATF @ K ¢ Worm IfE Q3o @ieet T/ otz 1(d9) [{ed =i @It S_rre
GTS] (I AP CTCFA ANFI@ RE (& (12 | Tl WO LN o #F GFN@G 2T
TRINKICOR AEH A7F e T et «penzfe s fom ™ [Regsd 3@ @t otk
ST Alfaifis 30 ZowEfea s S’ 251 @sTeizfe (Simian immunodeficiency
Virus) @3 fFeie (feline) SI3ART (AT (@1 MH0Y B FACR | WA OIRAGE e §-co
Q3HI3f T SFF Y0 SN | G0 20 U25SNE(S-d, [l AR TC4F WA 923G @i
TR 4l TR | TRt 21S3T Q2ESIRS->-93 AN TR Iqe a9, Frenfem ¢z
eyl «2peEfe GRYE 37 @ e T SiEHeR HAlfEie e S[fge wwy
Q3pN3fe b 2R WIEHRG-2 | TFFR @I GIE U2 QY CONT QFoT TS T 11 7
(TR QIR TGS 2SR FIS! «OF S 3 | FSHHT T8 ST F | 43 @A
Ty ZHNEIS-2 GIIY AR 7 | AR @y GIERRS- T | TR AR “SPWA” (nonlethal)
RGN RO QIpoNRfG-2 *RMHE on’ T PP F400 A | @Tefe’s fom ™
AT @ AT AR 9ZpEfe-2-uF o P [ qeem #Fow T4y-sifEsr
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foronfey (AT @ZENEfS-3 TR AR 2T Fe%e | 15 w0 @ FgfS Moz e
FECR ©f [F® 6 I 1 ¢oitere @ GG 33 @fva Sieer TR 2t FE W 0 A=
FE RGN d5ed A @A OF FRC AFFR T I (AT D0 T&70™ T30
AR T AR | 6 TG0 TAT MR T A7 @ 0 (I el =7 1 v q et
A3 TS 20T T TIA QST NI T S T (A (N TG TS
Q3HNIfS “[Eioe | & PPt aaed WG WFve 26T ¢OF, S5 AR QIpNafe-)
QI TOAHICT WL <A AP T© AZpAZf©-3-97 527 | Zfoueyy s Ty
QZH2S->-97 P! 28T TH o1tz 1 TR dped AR 2TE @It @ 7wy @ft gzes!
EE (AR A Fearee, g Remar [ive @ e S 9371 43 TR Shrdo I (=T
Y520 AR MTF | O MFRWR 2AEER 7 @ §_1Y e 1w Moz o fod 7% €@
@R Q2ERS->-97 @I I A« A S RHR TS AR 11 @I
oI M @2penafe-> QiR fAxge S0 IAoR 1 TR G2peNnafe-d GHeE T oifeq
e | @ 12 oW fooq Wzpeizfe-y SRgE [Raes 90 (Is moed @rel-afowad 5%
(immune system) (ACF NCSCE SR I FACO A1 NG S ORI AT
Ao ARTIT Y7 W I3 FACS AR | 3 F cqFeiiea fafae #ifcaes aifea e
Wy M FACET QTR T ]I ST I 2| (A02g 93p3fS-2 93T QTR &y Akt
T, B QAT B¢ IEIfG-d FAYT RS N2 AT I 2001 QAT “@Ipenefe’
TS ‘QIpARMG-Y’ QRIYFE @RI TR (7S aeifers (host species) SRIFS
QIEAZS-OF FREACE o7 Ot (T TF : (F) 925G’ OB T 37 @1 (%)
FHib® ORI (T MRA @-2STRHY FIBICF @I DI M AR | CoATF A=A
@-Af ST IRBICF (S08 (TS A | I AN ‘@38 @ e A1 (o) ifoe
IR AFBSIZAIE Glol Il SHIfACe fRePea =& 2SRy 10T Qelts Al |

GZHeRfe AT Ja I I I I @7 Wy WO 2 @ weE SR
sffiele 3w A1 Aigfos N afem e RS T =t e, @I Qi
A2{TeTITa A AR SR AT R[S AREER AT ToE o= &ee
eI e 7, IIRBT I | T @ SREFE (N5 AT DO 218 | AT
AR TSGR AR 06 | K A QI IO Q2poNefe’s qb & =it | @& or
HIRE (9T FF I TG A EAR) i feudy Tes g «3pezfe 3 faie fSuay
(12, AR TREFE | ST (@FEGMORAE fEGATNS SH9F9 R | Q35912(©’F IR
Ty f9aq TR O TS (NTF RIS 2T | Q3PRARS QU@ (I [RBTTF &)
ALRTS NI (RIACE TIRE B | GZoNRfS RGN (P G-I 71 =S qroiesT
Ty, JAD-F-0f T GIpE© TOR AN GBHERCT GG AR @ GR_WMER
(MRTR) @ (e A A0ea [T 211 @3oon3fe TEE Afea AN @ T Fiom
20| QZHWRS GG A ATOF TIIH QZPISCS GG O /0 | AT G52
SIS T I 94 21 FAC | NAA (TR0 GZHNR(S 203 TR *f7 058 wo /et
T TF I QAT LI [qreena 21 87 33 | @2 St T [fey st
2O 28| W1 (ARA (@1o1-2fSTR1d YT KA e e AF | IPig IS Td I
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T (AT | 93PS N @i *78 enfEmete ¢ 2% | [N @ (IS (iR S|
QZHZS YT @F ATLAe foTToa T0R 1 AIEN(S GG AETH A2 AT
o SRR 71 SR SRR SR | (FC (FC YT I N@R OFIfFT ATAC TR T,
FICCH S @ TR SIfEs 2T RS & | <&l AT QIHRM© e (e 936 e
TG S 2T T 26 O3R TS @O QIR T ¢oFT 1 S @R S SRR
G MATH BT AT AR 711 68 S &A@ F99 26 s 2R Aoes
Tog SIRIGHTTIE Y3 TIRAF OIRART (FICA TP BTF @ #/1TH | AAE @
fame wam S aferaiy T 21t 711 92 BTF e SIRAPT (ATF SR TG T o7
3 T SIZATE & =1 O[T Aid e Wiar epfEs-afemiat el e wr @3
[T LGCIR SIZATRS S-SRI ol AF | A1 BIRAGI AT 39 TR
fom SIgiad RS Tore ATF | o9 AR N0 Q35S GIIGH IS AR 0T
el fEeTelaita e 96 I3 | 2HRS GG o S0 CAIES (AR SHIfE(s it
S T AR | @M =CEF @ F=007 IS A T (58)

TAGR (92oNEfC) Tore wo ofeq [RErTm qamw Iy oo ww@ged T TR
AT Br21[terd fF2e 2| ATHa (FT (FC AWF I TIF “TIAOIR [Fe” | SN
(AT 5%-3 T T ARE TS FATS o oAIfRSTA | AT J71sje S=eid TN Te3
BRI e Sofb erenfen e #(1f (TS AN @32 QT Y1 AealR FE | 758 9ot @ ‘92
“Aif7 fon foq awmife’ feear et 13 @ e M ©f TS IS 213w 1 AifieteR ¢eed
N, Fe (AN @I FIET F0eF T ACEF), AT A, R G-SFFs, AwIrrT
o7 OO TS | TRE2A e &= (*ITT (AT fFa SIF 21 S0 AN TS
sfifa-fae*rEes (Ornithologist) John Gould -43 FETeR e AT T <K= 3@ foq
for aefen it q@Te citafeee | ARIS, JeIEa = Refmyierce Giafqes et
IR @EIF &% @R PR e a4t wifs e foq v «@ Areeeer ey
reTifed fRree 1R fRCT “Ata=en Fa0=s | AT Arosed free AiRietee amy 2o f[fen
TEE | AW REE @ (oNw TS T T G (TS A AR TG @R 06
JIZE TS W @I | OIR (T (TR TRIRR 2iFfe it fpee Ao (icha 7 for =
QAT | (I Free AR 6 Fyeor sINeea T, Tt 36 Bua To, Fiar OF 75, s
SI5T Of5, Tenf Wi fhe W e Ttz (@I «@a A e N ezt Fare
AR | (AT6T T T T, (12 oA IT A (AT A | (R TG 6 I8 I (A0S A
8 ©f SCIR0T 5B WO 20 IR | FHRCAA AL &© AWy 47 GIF 7B T 711 fpee
e @fes md e ffefita TR Face =@, @i a3k PEE atsa @Terg
NI AR 5T (TN TR T G2 NI FACE (=I5 AN Do e
AT IT AT A AT 1, (58 T0 THE Go e e 2Nfer I8 weEs s A= |
JY AATEHATCHT BT 2ffF o7 27, 2 27, o3 ey e i vifdvee =fow 7t | f[Kfey
AR (RIB, TQ, ©lel | fFae “NRmAe qmyerRele O (1 ©IteT 27 | e AProd 15
ArFrefer o fFe AWM IR 9 = 711 FG ATEATHT arviore e ARk 329
AT IRFG (T (A, J(BoTS T R | I St [ed ofil wifee =11 @i Tfgw
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S0 T | TfeTn T & 11 CER ALFD (ol T | ©XFR G TRACHR b IBIOR YA
0o X Fee ~AIRMA | @ ST SIEITETRT 2150Ta P Tge Foera 73 pee #A1RAT «fow
@S, (12 TR R AN TS fFze 21T IR o8 ¢Pgald T WS | FI
T R (AT (A | fpee ATRITAS 1S = 7062 A1 (ATF A1 I=A | (e =R G ard
s ol WY fo7 weea ot (et [few awifen fewe sifkom @ita
SR RS 9o IE0R 1 @I AZTETHER e SRR 3 A=y A (i
Sfen LTS G-I Y306 SNofe @Pgid Rz 202 IRl | TR Sel=7 73 @7
foree AR AT63 I I8 oir @i s Gemiereta @ e <N (iea il (=6
SR STSIOIS =T AR | AT @oistes <0 4 @ AN 27 911 Ol giomws 47 @
s At 11 = fEere =@ ffen Sfem w1 a1 fres wifetere et Qs fvrer
o | SHHIE (foq 2eifen Ao I @heamEr fewe A Tyl 47 @o I AW @R
TSt qIaRifEFor v b e Rree Aifkiera o 320 siem = Ats 1(5¢)

5o (stickleback) WITRR AT IR Too 68 Q2T A | Sed i, Ted
T, Tex a7 A TN gw, T, ST @32 T POEE WitEd RS
oIS (@NFGasterosteus aculeatus, Gasterosteus microcephalus, Gasterosteus wheatlandi,
Pungitius hellenicus, Pungitius kaibarae 2e5ifw) 2163l TR | FHEF01F R AFICH @ (=0 |
Y (AT S0 CIFBHBIR T© 77F1 A AT | AIGITH NI JCOT SGLETR TN &[T | S (AT
AR S¢ TR I=F T3 AT I7% FLoR I, QAR @O T AMfed Thol (0@ ISR
FHEIE TCRF AR S F PRI T 2T o7 o6 21 (A [feq qanam 4, g@
R ST SR SEITER ST AT iy sisjremiea fifvey 2wz | sRRSITe FHreare
AW, S ST Toyin) SSifers 2R | TSR SRIRGENE! 7S HACS foq w6 4
@, T, g7 39yl 74T 512 AFeIfEF #AfIeeR (ecological niches) ForaeRy® Wted
IRV, G, TN [ NETel Fe ARG Fa0=T | TIE Gasterosteus
aculeatus &S FHIFTIF TCZA =N AT (ATF @& 7@ *1& 932 I6 0eld AT A FoE
T (Al T8 G W« FouTG 0T (@ I8 | & GF O 2 threespine stickleback fish
T | f5g Zm, T e oy 1 SAifee oS et Foreeare Wited >R ¢ foqt
JIOPTR GO FoR BT @ T A | @S S AT ST PR MR AT
o @t 5 2T A1 2T (26 WA AW ¥AE@ 2T A FOE AT I WA I AR
O TR M0 TR (TR G3R ATOCAS TS FRT (oAt | Rearaar ¢rates
AW T O Y SETHR FOEIIE MR IC (6 ARSNITS! ARCR | TG R ¥ el
FHIPERIIT NCRI (A0 AP T RPN T i &I (ACE G 7L e %] FAco A |
R TR T &I TS PO RS FY IO A 7 1 FYH PRICE & G2 e
N (IT 8 *I& Fuef) FEEae Med & Aed | T FOEaie Med 92 mike
By Ayfus aferaee enplos & afeara e etz 68 S el s, gv
(dragonfly) A7 I (T TR FIRIFIZ 0T T RooIST 7XE WO Wi Forseaar<e
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TR A o771 ol 40 FHFe 1 TSl [Forefifag i o a5 foq Si67 a1 2w
FOCFTIIT WCR =IACH (AT TR 1 TR (@ (RIT SN0 G GTHAICH B FRAJE PO
iz afEy FoFaars Wited oy [ TRz |

SEAFR ER g7 @ @F Fod T4 6 S0 Foreaaried Fod [aed GaKee=ime
PICR SITEW CUIA | Sdbr T W T’ AT aCeR FCoT FHIRerRIS WeRd (1 I8
AT EAFI ETIRT ZF QT BATNR o108 9reT | RIS B! AT =R (3950 (ATF
300> W) e @Rt Zn (@AF FOEaEd I AR FreT oiid IR,
GRELIE!, FARF AT T(3Y) | MYHF TG G (A AT FOFayE W= T1d
aF AT MR T AR o SN gor e sferifee z@ T SR
AT T MY (AT FHEFANE R AT FCE TMICS (RG \RE, W@ FEF ATV
FOEEIIEa TG 2I9e™ Aefs 2ed & [l 2@ otz [fen sfwem for fon
AEte PO Wited & Reage 3@ @l ¢ Pitxl e 9o Mg fem
OIS Teed coFTfes A1 @ITe }ie -3 &= ARl Pitx] & &icea s=eTocas
LI Pitx] o S 35631 @ & sgremt Tovd &9 (T, TANTER T71W) @ BFp=irT
AT (@ 39F) AN 2N A A (AF GG, PO FPIRCT #AT T A NI MR A |
@I 2ol ForFers Ttea 2PSiargd (hindlimbs) oI | “BreceTS Refmyiers ae &t
ey fefmnerem Ieifefiv (Genetist) (efew FTta, ©e 4B (Dolph Schluter), (&
faee, A5 TRt WaR SItMd TR AR ForEaia NeRd @fe 216 2y @32
FEToEd AReER TG v awited &) @I A9 Sifelces | o/l e
Gasterosteus aculeatus 2@ifes @ for SO FHrwaarF W2 @&1F (A Pitxl o=t
S R SO SRR FBReT1S WItd fOe Sres=ia M St S | (ALl ¢oFeA,
O (ATF & (SN TCRF (A *F ATS JTTF B (OfF TR, AN G2 RIS FEF 2T
SR PSR W e 1 fon «me ageliEe SAffard @ @ e A
PO WA T @S I SATT @ S| AAF NP * g/ ~faaes qheR ©ite
RN (@ SRIPE ZRCRA | O3 FHERIT WR TSI GRICIIE FR @o ifeq
GItas f[aeta us wwgelf Tnizad R f[eafoe 2z i(sq)

GRS SNy FrE=at g (Modern Synthesis Theory of Evolution) =T 166 &9 @&
TS (ATF o eifore TS 2 A’ -vY @ LRBRAICE I 11 Tow 2w Teoifeq
AT @ OG SR AN QO K0T RS0 SR T CAby SaF PRl IR &Afew,
ftem wei@ GiRd ke AT YA 26w, efS@eR A Gt Sfecaee
(Adaptation), &ita e A<, &itad @@ (Extinction), &R Sifes fwyer, &itaw
ST, QAT o2, G ARCITe SRRy 29w [Kaws | e Fafqae <, &«
G2 fFela egfore faarer A fige AP O e T SgP F1R 4 ©Ugd
S[[CETIDS |
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faeq-Ruadr aiFfos F&va efFn GRRaeas S T ‘es o’ ReTe S geE
FE | Agros o afeTm Sitan e sz QR ©g (A St
sffgeTAe affewz) | smid e, Wi [eetam @ofie Refd, Srre@rurebe sk,
el o feebef, el s anfelt s To emifTe wg 1 «f wiw IO (Il Sgee
[RERTAE IRl 721 T I GG FEFeo “FRAHR TOIM” | GBI 7, TSI Jeot
e ReE @ GRRGE Ienife’ 70F seaere Pt e oesem agfos
D Gitaw s i ot elvas Ted e T feet 711 SIReR0Ta aBIRT IS
AR T, IR T FIREEE Ted THE Ade @eifie g few =
FOIRFOIE MITTCER LIS AR e, e fFre=q, Buay @Fe 0 ereed
SRS fRtE 711 THEIH O ARBRAR 57 MREe! T eifeaRe ke | ke =9
i &1tga T W (Difficulties of the Theory) e YR @ I9% 8 A&l @
SRS AR FoTSl, TbeT T -20p Te T AP BT 1, LS 2igfG F1e
Ao RAbTTa T, eeifon STay SIS AeeRerNe (Af*Ey fFeim Awifie =7 Torif
TRGEA Aot qareace f$g e el FEReET 68 ¢7 Ty qeeifen szead
T P QT AP S AT T6F (AN ©F 0% F2d = 7| 2Rqeice [l *rofiq
SR W e GIRIRISR R Srgd SCICad AN AN TRGICTR &Aoo
BRI AN IS e 9@, ferea e oy [aaet AFeE =W I(dy) 9 T
TGS AIFIOF 1D LA Ao foe Ies R |

A T AR, AT A FRERWIT (F & A7, [ee awifon <, afer=
(Ecology), SItHE RRELIRTER TIIFE, €F LTS (TF TS denfed Ted Al aopiiv |
RRES *FRgEvT (Comparative Anatomy) TR €32 27T 20O Tg© QIR
SFAZICA AL | C&RQeelie (Bio-Geopgraphy) ¥re Siate /i &aa coioifers
R, SR Sferiem, QiR T ORETN, Gk 2afSt@ | @@ © IRfRIE e
(I SCFHETAT @ Wi SCNEPITe AN A, SfFFCe 771 AR TQeeeE (g R
(SIS, AP, TCRICART Sopif) JI—eceT AR WP AACR, NAH QPR Teq-7fow
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The Paleontological Society Position Statement: Evolution

Evolution is both a scientific fact and a scientific theory. Evolution is a fact in the
sense that life has changed through time. In nature today, the characteristics of
species are changing, and new species are arising. The fossil record is the primary
factual evidence for evolution in times past, and evolution is well documented by
further evidence from other scientific disciplines, including comparative anatomy,
biogeography, genetics, molecular biology, and studies of viral and bacterial diseases.
Evolution is also a theory — an explanation for the observed changes in life through
Earth history that has been tested numerous times and repeatedly confirmed.
Evolution is an elegant theory that explains the history of life through geologic time;
the diversity of living organisms, including their genetic, molecular, and physical
similarities and differences; and the geographic distribution of organisms.
Evolutionary principles are the foundation of all basic and applied biology and
paleontology, from biodiversity studies to studies on the control of emerging diseases.

Because evolution is fundamental to understanding both living and extinct organisms,
it must be taught in public school science classes. In contrast, creationism is religion
rather than science, as ruled by the Supreme Court, because it invokes supernatural
explanations that cannot be tested. Consequently, creationism in any form (including
“scientific creationism,” *“creation science,” and “intelligent design”) must be
excluded from public school science classes. Because science involves testing
hypotheses, scientific explanations are restricted to natural causes.
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This difference between science and religion does not mean that the two fields are
incompatible. Many scientists who study evolution are religious, and many religious
denominations have issued statements supporting evolution. Science and religion
address different questions and employ different ways of knowing.

The evolution paradigm has withstood nearly 150 years of scrutiny. Although the
existence of evolution has been confirmed many times, as a science evolutionary
theory must continue to be open to testing. At this time, however, more fruitful
inquiries address the tempo and mode of evolution, various processes involved in
evolution, and driving factors for evolution. Through such inquiry, the unifying
theory of evolution will become an even more powerful explanation for the history of
life on Earth.
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“A brilliant mind, great intellectual boldness, and an ability to combine the best
qualities of a naturalist observer, philosophical theoretician, and experimentalist-the
world has so far seen such a combination only once, and it was in the man Charles
Darwin.”-Ernst Mayr*
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SR FriifeR e S uma’a e i sb% 1 8y M9 T3, @IS Jee
e, (HICT T, FTICHH I, BICH 2Py Tojiv R o8 ewrifen el QI Mey A 9F
2GR A SIS 2o QIR 21T AR (IToFw By ST Tt IR | AT, 92 @
*SIfe-sifdlae [Rfoxel, IR MG QF F2R_(F AW FE Gl AW, BF NS IO
IS S Fe1 20X ACE G320 (Trait) 5231 REN51221 (Phenotype) |

Gieited W3 e Cafbw-Riewel-1<fw Teram F1Re fHR Ta A 432 (9 90Tz |
Jfrettee af e | S e, R o oot #14@ qexieifs-emmael I AfS (It ©2y
GACeS 711 BT TRGaNe @I GRerited W@ha’ FINE IR AR AT I
2o 415w ©g i sfires, o8 fefie aisifonz erifarme (299) Teraa Fkd-afer
fdfta @@ fotete | GTICeT 7 ~ATeTET (U331, GTeR [ef Sofit $HCTR GIH AT
JET T© CIB (sports) | TRGI SIS o ifrer t3a ‘eFaced {9 (Laws of Variation)
NS 21T S Fw o’ (gemmule) I GB0 KON FAT QO KT, @A I =-
foromer SErafe (At I8 FAF A0S MRS R @I ETI (AT ¥l 3R foFI9rse TR @9z
ST AN OIS & T |

IS FTITE AN BTt AT &AW FCEH (@97 (Twe I o «F AfH |
FNfRe” (Transactions of the Brunn Natural History Society) IS (e @ e
AT (D) Sbrbe HET (BT I6 AFIHS ZCAS (12 AN SRSzl T T (FS A
GG SR FACS AT 7| A 06 T2 7 S500 T TITE 0N AMSH (Sb-8b-d59¢),
TR I FETT (Sbu8-5509), TFGAR UiRFE GIAMF (Sb-Ad-douR) fomemz Fogea
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(CTER ILST fRREr 2=aifqeia S| @3 el Bfes Ad2T cHBAE “feE=e
T fefe® B0 | T YRCSTRIN-9F W06 96 =i (Fc® Oenothera lamarckiana
e SRl ez Itqgel Facs P fof Siei=m afsft = oiites Twel, S, 2ok
FO-AFE, T 8 FeTa WPiead [P A QUeMCNes (random) SlreNcE fofe wea
‘FEEHT OFe? T (S| @I9 dSdob AT SINEAFR @Efw Ao Sfewm
TR FNF @ Weo=a bfee I dodo AT NERDE Tl
ffvrec fres B @35 T+fie @3z Mt 9@ @35 (& TR Drosophila melanogaster
geife T Wifed o e NG AfTw™ T 1 Rl G- A Ffaweid
TR FSRCAGE NEH*H THITS T 27 | 3R OIF 5 ReCAIGIR! It bfa oret s7=rere “ikcael
AT AR E. Coli WV RO, T A2 THEF ST 2 OIga N4y I I | G
TR N7 8 RN @RI EERed MRS WIREoE AfeREe AR @
FCERIANE RS2 5T T I 1 Neurospora TE GF 40K =@ [T AT 75T AS<eHod
ST (AT AR | I2 TN 0T TARIS IRCS FHIRCAGIICS BT el R | FCTR N LG 72
AYR, I[N AIPORIAR LGS (AT (ACF AW FIRIR FACET) AR de-20 WG|
RN GFh aeifed FFa ifi W1y @ @ ewifen @t e seeendik S
SACETFA @ NITN &) AR QIO (I - T 0 A | T (VT 9P AT
3¢ IR PR PR FIET AT 47 WY @32 RIS 7AF TR & TS #A1td @¥« S
T FOIRPOIA2 [GHIAa MIKCIW IRl SR ARG F42=[ T3 |

I ST 2T T @I RSB MY St ek*w s 2 aFad i
SR T8I IR0 @ NEH* G TRGIHH SC@=® “CH6a (@ ST “fere e’
@ TS [P —e AR MG M [(fey SRfea-1@9s 2§ A&l IR0 |
queifemra [P Mt AN NEEFa TaF T& ©PR. W& SANwd ANC
Trifoe | SRS T I191fS7 (TG o FCACR 92 oI |

e+ A1 AR GRS o So5e wPgel | STAE F SRRSO JIGMEE’ (raw
materials) JCeT AP | ©F QI AT NOHHHR GRIRSCTA &y @G 731 QI
MR @ S =7, ©f §iad vl a1 foxiq ar e fexre @i gor R 3@ =,
IS! ATCIS NS T 1 | QRISCTR SR*l 20 2o FNCHH GITad SHchIcd (Wepie] Il
fSxIq 3 ffve fExre) Tre 2@, TE@ IXGTWMA (offspring) T«y FHFe 20 (A
GRS @3t oeifer 7o A0 A @ guwifeq @6 TN T=ead| (population)
fePTRItER (gene pool) #IfRSTR [T RTaba! 41 2 | 9K QKRS ©g FACHR AT -
I GRS 20’ | AW @I QIR AT (o115t eenifors i seeamdive Afds Res==
05, OfifAEHIH TeAy 2o 71 A, ~Rkafos #Afcae: e e wfofie g «re Facs =
AN O @ T {8 = 1 | SAIRFTR Streptococcus NNF FIFCB AT FA &1 T,
3T PRI MR QT ST W | @ AIFGRAR To7 AfRBITS A@wel (2t @l o1t
QAR 04T ARRISS SARTICR ATF ToRE FISH* 1 I6IF FICE Sl edy Ko 2o% =171
Q3 T FIHORAT eformyz” AR RAes 33 A2 2fetiy Te gwice A= |
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Eukaryotic a1 el & fousy Ae @i foes, o Geaen A
Refgae™ a1 =K Prokaryotic 1 SIWCFE QA (IR RN, TGO fTada
TR ACF, TR (& (@ (F@ AMF 8Y ARG | N FIAE @ [oem =7
A = (binary fission) *&fore WM eFerAl Gitdd MR [Koifere =7 NRBIFE
Amore 32 =y fqeifers g e Jmfsre | @ Remeas R @ o=
ANt @R A1 afeffrmad @1 @ ANy R @ IEn oL e 298
afefeif tofi 7 TW GTHA @ @ R AT, SR REAETe [ifEEe 3
QTEICE (random) % 96 (AT AF; Ot o« A »Iffif& I (accidental
changes in the sequence of DNA)| 2@f& random («teresceT, f[AfEwe) == e 2=
Tifes Ted =1 random T S fF? SRR A0 ACHA [N W SrwAIRe-
HFARFHFETOIE @ @I 5 TO71° #[Cd IHI=IRO! AP ©f 71| 47T A6, AR (@he
i s @7 wrace (@I q07) @92 B § Se 201 Rl sk TE ey
@oTe 22e TN Z0A | G W 5 @, ToeiR, S{ARSHNE A5 FR0e @ @6 w61
Bfeb ferore #A1ta? Wt wfy =Gifa Bt @ s [, wirme 5 =oife B cerom @ ie
AT SCR?” T | SIRCH QAT TN &S (5 RGN FWHE AL ASTET Al SeaiiPia
(ey AT FoIfR BfRF6 T FER) T (A2 &9 ool Fifve z1; w3e =@oifza BfFs
@SR LT AT A TR IR, @ FE FTFE (ol | 55 coxfy Feo*me
AT ToE O 92 T @, (@ (FCAT GHAF IR 71201 IO T B[] TR | JAR
TCOq9’T SECE W0a G2 e Bua9 S@eR (sequence) 4T (ATFE. (I (FICAT KRG
“/f7ae WHre #IIt | 7 [ T OF 7 27 Sfeayaidt Fa1 T r (unpredictable) | 72w
@ OIS TN (@I @RI o1 ARRST 27 SR @I e AL
P13 W06, [T “Afe ]F, IR TR Z-J@ GCG-OICF @A NEE=
I | O I o w=AT fe9q 9’ ST @ FIREGEAte  FEE (SHefE (A), AR
(T), SRBIFE (C), &~ (G)) RWPT 7R, ©f Tgd Fea F&-RYS-[M¥ 28ANF AT
fercao e |

fafon Sraeed FWOE= wBrs itd, SEy 2R:(F) ¥ o w7 Tyt I o
Afofeiol ggg FweT Cofd FACS =1 21T | APrOFOIIE R W1 qb AT | S ZICHa FIeArl
AFOHETa aemam fifEe feEs-aq E. coli Qg M@ oaaell Tre &= (oIg,
AFfoFelta 961 NEEHE e e @i WSO wor 711 ~fca vy [feq «we=
CHITD (AT TS FICHITBIE (@R (T | () AN ARy 55 eeiacse 7= S
I A2 2= | (M2 oy IoTRE *Mitds I92F A1 SHAGR @RCREHTER T SCaP N
GRS fuqa 7 Pt ARss Ses #(ita st fuqa’3 159 (ot @re #ied | aafs
SeFhes 5y 1 feYay (STt ¢o1tsT QIRCPICa Teraaiel AfFa S 7w feusy e
2, 58 Al (ETe = A1 A1 (or e a9’ F 237 Itd Wo = A, 7ol ARkes
AT | T PRI 1 feumya'a 700 @2 ARG RSB 0T |
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TNCGBHAR AP €79 o[ IR WO g aRfNT @« T Aewee
[T F1 < -

(F) afegeM (Substitution): fC@F«Q’7 Ty @ BRI FRGICEH Wo© FE (TS (A),
IR (T), MZEIFE (C), @TfT (G)) AT, ST IR A “ATFICA Wiex T (I
AE) RQIGICS IHCT W@ | Substitution AN GCTE WO @ Taqa @
amw%mmmmaﬁ%wmwmm-CTGqﬂp

« CTGAGE

q 40T FEEHTTE P GF0 514 YR GFited TR =7, g Sits 1w clifbeTa Fiee
YT AR AR 2| Twiegergdiol et Gl S (FeTe=iel) @eR S5 wia f<Ko1-
s fores fSGw5a 49 20 Substitution, T T G N@ SHINIRE Ao
Afqqe 961 Substitution EHTT T SFF AN OF W@ (FIO Ao 2ee
SR «fited ofiae 27 91, (@ifbraa FRETee Ao ST 71 S NED (silent)
IS I | SRR 96 A1@ SHRE aFes ARFes g S T8 s (@b
BB T, T (2T el 78 T I |

() AR (Insertion): WEHE* Feo1 I TG TEFI @I B TW 2o F
AFAFOII FACF NSRS QF (SI (@ BLF AR OICF ANCI= A Insertion JCeT | oS
5@ ¢t %01 S™wTe 41 A |

CTGGAG
CTGGTGEAG

(?) faeetiei= (Deletion): I (ATHE @A AR, @ @19 «FC7 WEH= 1 [FSG*Ia Tes
CE TN @7 (T Wl =T e A1 e Z0E (TS AN | FATF I O (ST (@
17 fCq9 SN (AT 0= AT, ©ICF [T (Deletion) SECH* J0eT ATCF |

CTGGAG
CTAG

(4) FUFE (Frameshift) : QRMRI Soi8 &Pgad AME @ifbra FAgshos s 2=
‘fom (@f e cFta fCuay’cs SIRiFs, f[F% SRATR CFE N9F49’0S); T HItqd Ieifeq
aFF | G0 o aredt @ Ao @ st (@ew fe G afde)
@ 2R foqib ARG TEEe F4 (base)-Ad et @91; @IF ATC fF&I CGA | w0
(PICH (SIRATIRAATC N CGA) A0 SR APCeH ARCH oS &1+ | fewny Seres
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AT (Insertion) I fACTI7 (Deletion) Y50 (FICTR 100w RIS €6 @R TS f&xeaa
e Seeme et wE 1 fare Aoy T 24T @i Ted 1 i @NEFED
TNEE* AT |

Xhe fat cat sat
hef atc ats at

famafs @RIR o= 3fs @i Q6T <@ T1<F: The fat cat sat | (BT W@EF @3 AER
LTSI *I QTFI0 (FICH | Q¥ I ST ACHI LAY *[TH AT e YR (Ffe1 R fomfo
e e *wefe ook 63 $7, O3 W2 TR I @I 9L 25 A7 71 hef ate ats at”
| PR fISIH*I 20T Q3 4R WO 06 [T E (TS | (FTTR 0w AfRTST fetas
G TR T, TR T T (3R)

eI G2 e e 2oz

2fe Y088 @I QI (MDA, TN [oifere 22 | (T @ierem=iie s
RCIIC (517, NiIpes, ferem oy Topiv) RGBT afen @ [emes 1 @
G 4G A0S, ©F @ GIR A0 2F; *FS! G0 MRS = A1 P (RPIE
e GRRTSER S 70O AR 711 @ G[oa Tgga A 70 fehs e q@ =W
R | AN GIRR TR FEEHCR e SIS T \RCPIC Sfaifze Ifas e B
TR AE | 92 BRI @ (RIS WS ! efereT 2[ifRe 71's © A |

BYAG I SR (S o141 fexee) ‘it afems @R eres s @ freo*H
T ACF, Ol ICMHTHEAR (O e &ifRe 271 New* a1 GRmRd Sec
GfSTea e 906 @I GF A QIR (STTeelE SR @ffte e «iffe wibe taaee)
& AR F0! e @ IR | QMR @b ofsrt feedret | fog c2iifos Sicam [fey s
NI TS IR, @ (PIRAD, draffer, qZcae™, 7Y, coifreg Tonfn; 5z e
GNENIEN T TLEHF BRI %© A (M0RA [feq e s fFrged a1 19 9
TGACTS AR @B @x= (@fifTefem, sregfim, wRwites | 5y cifod s 2@wE, @X=
Bfer | e Ry @ elfscaiees &y *[iw suifoafe toft e c@lifts ) awrer [ee
SRPR (A AT T (AT ARFCE) HAER AR {Farme s e & ceiifod | o=
0 (BT TSI e R 10T @ HFger fFare et 263 A, (SN (FIE-Fer
YT AT HCET ST | (SIS (@RI 41 o WeGtae T 53 eemfeos fifey &iea
pifafas af*iErere ffemel (Srfacrm, ead) @l 77 | B Tl @ifbe T% T e
el 29, ©f fea 03 Nee*ta et < Afasiet sy afses Iwe 2, Ok o |

e At ARk=fe i a3t apfers MER e 2o1- Qe Ten=-2 wfowa’ | 58
RSE= e Syl #itael 2o @A ¢oItg, WP (@RS fRSei-3 st (neutral)
w2t 97 (silent) | S AT GG we fTuda’a Pere™ sf@ey =@, 58
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SR GfHTT (FIA SO e 1, LA B T R @ffres Afzass aa
g o @IfBeTa MEF SIee (FICT eoIR <RI TS AT 1, @ e e OB ergfore
22 905 AT |

AITE* ST T Fhod 1 ST, ©F NI 7163 I @ &7 @ ARt I F@ &
A ogR eom 1 SAfica afsfires sfiqeaie o @ sifiae [ean e
I 20 I Sieele FSHB1R egfere &itas B A &y Fowd =@ (3l e
A1 O TP AR SR I §ioet I | OR2RS (FI SBTa T 78
g WA CAMBISTI (Variation) AW ST &Pl (A Sfefie AR #te TR T, SIS
GIfRGeET “TABIA ISR’ It Sfefke wea At =ik [edrest 3 w6 (rdfie @3
ST T AN = IM GIROACR @1 KA T e #{1ea 1w, 6 Gieaw eghors
BT A TR T M), OitF Fhoaa RSO’ A Sfofxe T4 27| Snregel fee <73t
SRS TSR 73 : O 3t fReer fMSh=ms Trizad 'or: €31 A, (@1 Reg e T
([AR-MER S Y-ToFIeR fSEmiee) NeE=ta T Q-1 I I NG AT 067 G
(T SCTF T A0 (b1 R Tryjerzel e | M @ e S G 92 FSHtaa 0 il
RC Sfofie @ AR (2= 3@) #4171 a1 @ Foa AT @ e« Fid) = 71, ore
A0S T4, 951 fReer fretoI= foet; ar @ g (7t vy @G 2F3et AT Variation o FTR |

2fSABT T TAPRT OB TWiRdel 2o AT ‘Q3PRR© SR | G38H @MW &)
@ IR I Q¥ (O FAT AR I, IR &I AW FAF AN AL Q3pN3fS
SIRAMGTE Freia T e w9 exted [Rera afStaiy «Ite (oie | 899 9
FEFS 20O A 1 TGCEF & 5T Fodd T 18 O3 NEH SRS Sy
THBIA T AR, SR G FCT SIRAGCEN Ffore B Awce Aefe FRd A= =i
SR AN NAIMeE CCR5 feacaa fiSth= «3peiafe Giiga [Rera afsr@iy 1te 9T, T
feabs fISHa wee G2ooidfe &HIg MR T =0o @ 1 GBle “ToHFE’ A
BT’ NI Twizael | SfEFssl @3 SN S=ecst “Fraet oret suieafaa’ (sickle
cell anemia) TF TEFIOR IS (@I IR (A2 NI [FAHE | @2 @] TS
(@TIZ® FfAFSTETIE (red blood cells) SN S | (TIIRS Ffae ey q6aCR Reeane, a=
Mo =Ee [fom st sifspeem otz a1 fReeaife e 2w @e @ Q@ ==
QIR =1 @3 @9 @ity wiareme SEfREdieR e2 qeed qe @ @aR|
feaos et T e @it sl Iwem Sk Fiee G sy
QIR Ted | MK SR @RS FAB MATS AT bIFfod To 2(e1s et @Fet
SHICIRRIT SIS Z0T (MRS FAFT Sl FI6E T© AT A AR 1 O W@ AT (RIG
QT ISP 2 AGCE ¥, AFEHS HAEE A TRAT (A0S AN ;@3 ¥ A&
Freifis efefern R cre S (white blood cells)) B TS TGCFESTEE TS
UF FE | FE K @ @ ¥ FeFerel | @ G Meow s o@ sy
(FEFIOY) Q@R & A, THK =& O Oe S G0 3(0q6F M TR © MR
R &Y efewang Frea o syt Jeaee Reeia @ s, sk
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R A *[RNE@ e S [era Aty 1t w1 w0 Ie7eTel @R Ife
IR NPl 2R TR ASTR AT TS TR S 5G4 GeTaid =< (@4 |

S 99 BRCAL @3z BRCA?2 &« 7iod fISh+ta Fe & ™11 (breast cancer) 20X
AP, A RIS THE ARG TR A*F AT IR T I Z0 AME | @ fom
e FreiiiFeEs Fiodd NOG=F & AW | SRSl CFTR e New=tma T
TE® YFE IR TS AP GF G AN ¥ (19 cystic fibrosis, Q552
(Huntington) G}, BRICIGH, TMRIF @17 @9« FPCSies(=, IZCAER (Bipolar) @Ta &5
T feioe fRre*M “Flioda’ NemTag Twiad |

IS e Siica GG ebfere el 2e RS GiReite I3 oo GHb 97 17 Gieeits
AIFFOFOIT T¢ TG FOTES WG (@1 Jca WHreTe, (RGAT NS &R 96, G&reT
VTS (T B 13 | S @1 ¢t (RIBRIG RS 2eene Toe Ifea! 1 eigfo =
YT O LTINS &Y 1| SIZAETE TR #AfbIfeTS el (AT Sl ¥, GBI SRR
2fS fe @ a1 efefrf e T 0.5 @F S NSE= 96 ATE 93 AW
CF0q AfS A @A A9 0.009 & NEEH*H 906 | 47 F 6 AR {7 @ ¢oieg,
TCae aifo e NeE=ta 29 5.v1 U2 AN Heess Weh=w 6t (=6 (26 NewH
o T T 1 Feers NSoerz 10w I @Rl (o, Y@ T uefh Tew
TECoH 20 ACF 1(49) &S AN, NCaF &S et S 2S¢, 9 ML IAATH
oG Foaae e (8)

A@Sro8 QTR B IBICT AR 1 QF-AMY, {17 7, {[G1 7Y, Teoo 1S 718G ¢ 25
Torin I %S ARATEFA A mutagen | ARG IR SMS-@@AT A4, Radio-mimicking
TF TARSF O, fTaaa 8 IFATE SO SIRART T T7Feie, Nere a1 7w, Ao
e, RIFPT, @S @AGIEG, coflfere-TEeafita, i eizar, Mycoplasma &gl ter
CBITe | TS iphos 1 Flaw 15 7! TG 2< Iacs o [ e @3 =il
(FIATSIRZ. NECHHTa &7 1 Srwry [41f® 20 7111 @we ¥, FI vifzw o e Feas
e =71 et fAex f[ifon »[RreR (Swiey % d5¢ AR Esther @3r Joshua
Lederberg -a3 IR 00 o1ta=elt) Mrrew M5 263 ¢oitg FSG*H FreTes 190,
AR A SITPg BT TS =0 911 430 TS Sfo-@eat I 2T FE (@I G
EE*A 77 I T4 &, 78 W2 WSB*ASTER T QRmR GiR1Y 2SI« o féwaa
e 2 1, BT (@1 Foaa e T&d 201 1, G FICF (HICar o= (direction)
J1 ofEmaidt ¥4 T A (unpredictable) | @ FETHC (AP I =X, WO T A
fFFeeita 90 |

T? AZESIE A0S (10 QIRGEICe Neco*w 91 S Itd Sed @b Wit IeTo! | =<l
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T @I GR2 ©IF I01fon ©2F 298 @2 I3 el tofd Fare Aea =1 T ¢7 @bt
IR e P [RqSea7 gfEre @18 Gicaw [egfe saiae =21 egg fuay afeff ar sea
toft T M @ TRF AFRIER % IR @11 TG AfSANG A afsraiforerm s
oIfefSe SIfeara e Sferres wBIre oy 20a AW AFfes N5 Trge AfsiETe
RS @12 IR 2I0%2 W, @ G &2 RS N e AfRiaem e <=
YNGNTS T | I T S eI AN ‘967 FEaq =l ST S AR (AT | (@ QP07
(OTCAIT A0eR T&taa qUBT 1, SFICTl (B1R @ |ieT (p1Y A8 Bea | 7S &feolb ¢wiesa o9 I
I =7, AW @ o Fgreg 91 e ©CR |e (G i ARIKI0e G o, SF - SisEIe
GINCS AR A (@ G & ST I T Afe T | G061 feesa PTPIesT= W Sies
ferce REEIe e Giqerite %2 ARTea e | AR ¢ Koo e %2 o
T | SfSq, 953 QI IR ¢ BT | Teited (bt (@R faey sz =117 (@)

TRATTTAI3
(5) TEER EFe e e S @iFg O I8 ACCR, @9 W4 S@wey TR ¢ W
ISP, AWy, F 33 =ICH, BIF; TR GFF, TIRGEH (AF fCuaq 3 SiReT @IfG

%A, AT AT, Tl |

(R) FCEHIER @ T7F TG o WIS TR AR SFE M6 RF
http://evolution.berkeley.edu/evosite/evo101/111C3aTypes.shtml

(©) John W. Drakea, Brian Charlesworthb, Deborah Charlesworthb, and James F. Crowc, Rates of

Spontaneous Mutation, Genetics, Vol. 148, 1667-1686, April 1998,
http://www.genetics.org/cgi/content/full/148/4/1667

(8) Michael W. Nachmana and Susan L. Crowella, Estimate of the Mutation Rate per Nucleotide in
Humans, Genetics, Vol. 156, 297-304, September 2000,
http://www.genetics.org/cgi/content/full/156/1/297

(@) S BIgR, W1 e - Wi &, o wmE, 2008, W &4FHE, GIF, 997
V9 |

el 2193
>) ST (OIYRT, IS MRS &, fEaa My, 2003, TN 2T, GI! |
3) WIoIER DCBIAILTI, &Il '@ e ANCS, SooR, W™ AT, Ferrer |

©) The Talk Origins Archive (Exploring the Creation/Evolution Controversy) (2003). “Are Mutations
Harmful?” by Richard Harter, from http://www.talkorigins.org/fags/mutations.htmil
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SRRt I SRR A1

T @ q¥-5r0R T IR 61 40 ey 1S Teas W Iager qRefer T
AfEe-Agios 1 WeeEe Fea foarr e S i e Tom 1 fReeiea et
0L FHCHA NBG-SISG W BT 2 1 BT Wi =T Seetdy {971 oeq, $4aw
e @ o e sE-eim TaEe T i zafem @ [ SieEsar 3@
WIS, e ¢ ANERCI | N Gl o ©g GRS Sty K73 aeifon
Teq, T, ewqel, Sferree 2o | FRfass ored fwra FiftFer ape Sfew «3
OOGH TP (ATHR; SO AACR U2 O NAE GIREITS F4TH P! F/CF Az FC
(oI | =B 2R @OIIE IR TATS TG 1 (¥, G32R1 G F I AW A [
%o, T% Whe] (DI, g wgH Aifod, QeteTd QRfae s Siceba g Af<ice
e Tedife Nty e Bea (ea-weTEs (Bio-Chemistry), -39 (Geo-Chemistry)(s) |
At Seoifer [fem e W -t Reemiond T (wiiee o dcere e
QT HMLE (FIAS T IS &l HB'-F g1 (Hypothesis) RReTea frawar w4t =70 71
(et (It ATy pule Fiaie fHTs AT qee “Sifoten e’ (PICT GIRell N F==CP, (0
TS =01, GNBT (TSI “afs 73) T2 el & SR KIS S Secas et
AigRel e S PR F@e 1 e *fed TA (Energy source), APTRINE SAWIAITIR
(Chemicals), *R[& &l7& (Solvent), C2o& 7@, €36 R e (Reducing)
oyl FRIT for” (I T=e e 2RI foet | SroUs @ 733 Ceaeaiel @3 Gitd Tevfe
RO TR e |” (VBT : WfeTare] SN, GIRIRASTAM : (AT I2CH 79 [{EAIY, 2B ¢ 9-@r) |

TRl SRS 8T 0T @ TRy, SRR ‘AIFfos v’ ©gie T,
FCIFANER IR0 A IR | e TReSAamt a0t (Eelt eates | Gk og
FACHIR O 547 -3 feieora elfesyt 2 wierie | farers Afeers e, sifew(,
¢ #Afie7 AR @ afs sma 71, @i SiERe, ReaTaser Bo= ool
TS AT | A=A RO T Seare F41 A, #A9T4 (A H (SA7e IerifofmT) qa
AR &G AT @S fF=I1Z< (Sir Ronald Aylmer Fisher, 1890-1962) =71 i)
IR FI CRGEAIMI, AR Dl feh, e «fiw eqw focdtes sioa
TrnfEmetees | fRetel Baat=% (Theodosius Dobzhansky, 1900-1975) e re=I=t
e oifgs | TIElF T G AR SR 5o AT f=ead, @32 A @S ER
FIfoe IR I TINOICTR AP 1D ©rga FCA (g Coft e Raeta Sy
SACEFA ©Tgd (The Modern Synthesis Theory of Evolution) 545 (3, BlR6a+ wtgd Pl
VR B | S50 HTT TR (12 f25Te & ‘Genetics and the Origin of Species’ &IC*R
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o QIS N4Y (TP QKRS ©F 7z T75eT 7 79 | OfF A6 [UT© 20T
AT TRIGIOEE @4 Jrore QRS (@ 932 S&a4F 93 (Nothing in Biology
Makes any Sense Except in the Light of Evolution) @2t &idf<ass wrea Fres-frwdia
o2 Yo 503 | @ e fof fomeesy

“It is wrong to hold creation and evolution as mutually exclusive alternatives. | am a
Creationist and an Evolutionist. Evolution is God’s, or Nature’s method of creation. Creation
is not an event that happened in 4004 BC,; it is a process that began some 10 billion years ago

and is still under way.”()

NR-TEFEAN 2R 2lfes b FT st (Francis Collins) GRIe ©rg AN,
a3 AR S IR | QIS AN A AT FAAIR FHER €5 g e =@
wier 1 yaew (e e fof @ e R’ I (e e, ThoaEs
OGRS 2R FCACKA ICITAR AR, 9353 A OFF 4N KT S35 N> AT 40
Y e | ST fercare

“Many People who have considered all the scientific and spiritual evidence still see God’s
creative and guiding hand at work. For me, there is not a shred of disappointment or
disillusionment in these discoveries about the nature of life-quite the contrary! How
marvelous and intricate life turns out to be! How deeply satisfying is the digital elegance of
DNA! How aesthetically appealing and artistically sublime are the components of living
things, from the ribosome that translates RNA into protein, to the metamorphosis of the
caterpillar into butterfly, to the fabulous plumage of the peacock attracting his mate!
Evolution, as a mechanism, can be and must true. But that says nothing about the nature of its

author. For those who believe in God, there are reasons now to be more in awe, not less.”(\9)

@I eI, T, 521 7T TR vy 7w, TS (AT I=0a 41 AfS AN T
G2 TREST orgd foe Wege e frama (el corimifig Wi Rt afe
SIETRPT TF | ST SE Ao A7, CNAPE Jew SHSIA o7 SR A
Kennth R. Miller -43 <271 SLod o9 AfeTe G0 P T8 00¢ AT
TSI qMteHR Kitzmiller et al. v. Dover Area School District SINeT S8 ©0&a
ATH A R | GIRIROT O 0 TR @G (TSRS A0, Sl e 21 e [esw
IE SCRFICS AT THoZ €y et fFaaw i 2@ Sfesy srga [
STIITT (TR | (TS J=(A ffen «@wa Sifven fca 2ifem 2rers TR s 2w
@ A @ Famig A= (intelligent design) W fa fAeed (et
AR T 2B ToFIAT FACS IR | AR FAT 93 (@, FAEGIT G MBI
« SApET e e Sfemear «ifFowT e sirer wafrgsT-afeart Mot vt e,
QBT @ o FUCT AR IR | (@ R G ANGEe (AT Gy vy 33
TSR RO I8 AR FIBICoA, 94 (12 [l [ioq “ARfers @R, oo zifes
feTiTee | GRS MLRCER @I FAK G [ Sioe Ao Tob! I AfeE 32

GRARST ©gs T ferearm Page 61



orat=e | SpIoie eIt @ vib (@5 (TeTE I303 1% 20 : Only A Theory: Evolution
and the Battle for America’s Soul @R Finding Darwin’s God: A Scientist's Search for
Common Ground Between God and Evolution | $& &3 ibts e qiieR e s@eet
T GRS [foq ewd TAge T SCTRICETD [CQied-aG I YOG G
M| e gere Ko [Refwneea AESE {8, 4@ Daniel J. Fairbanks -8
Ffere G (3T 58 o9 Relics of Eden: The Powerful Evidence of Evolution in
Human DNA RITRHITT $@ “Tw3-fEars e[’ fuay e Feee @ e 326
WIF9-RASTTR AR T 9T IZFCHI o1l 5T | GHFN SWiRAe TR0 WY a1 A | 371 2
TR, GRSy ©g wrFle sl qofa R[eifier sag o1 fAfvee ot e 3g@-
RFSIAMA STHHITACHA (SAPTER AT IR IGNE SFIE IR, 58 AYFHICT
TIAF'T 6 S AR {2 (Safie™ e TR IGAE SrHEs o oo
e Fifer 99, R A FEF dSue8 AT N3 AES (&=T AP (James Ussher, 1581-
1656)) 57 o< 2T fEw @ N7 (524 8008 171, AR, AT T3 wHSIR) emi
FEACT ©f THE T | SR A FCE, AR A2 TR o7 1T A0A0E; 599 = ey =73,
TR (I 929 40a AFfoT 7 =g e AfE Feaces ” widie ¥4 @oices “wifn
FRY RRETR TR I8 QIRGeI0ed CIeaifa 7T AT oI AT SR Fw $ea fosed |
(ST @4 : http://www.talkorigins.org/fags/fag-god.html) | S55Y AT &S 407 AEH
g3 (ol T eT-2 @ f3foTe JceTeRe : ‘no opposition between evolution and the doctrine
of the faith about man and his vocation, on condition that one did not lose sight of several
indisputable points.” (@237 : John Paul 11, "Message to the Pontifical Academy of Sciences,
The Quarterly Review of Biology, Vol. 72, No. 4 (December 1997), pp. 382-383.) | 3WI?
e were RS ol St @el, «fiw eondw, oA fedrs o Gt
GRfOT ©gd 2f ©ite ot T Tice | [(If® SiHce @3 : Carrie Sager, Voices
for Evolution, National Center for Science Education, Inc 2008 | #IfS&d a1 T, GRS
2l (R ©ICd G [RICT St (PICT @< R0 MIH

GRS wrgd s RRET #ifdfow b Briess e weaee 09 43 o SRR AT
g SAGINIT 9% o @I eite AiReeim P RS IMTs 7, SerFe SitE
R AIce 81 g TReE RS aifRegPi feedm AR AR @F 7 @, 99 /iRl
tefes wrgd @Il Py aife A1 wewifde = A1 GRS Wfere Sieas-fme-
SR @oia fofe T 1w 9rof; Fa%e (el REeR Bkl A-S emie fofe w2
A0S TR SRR FU (ACF TR | AIFACER @FIeRA NI & @ [$eaa 2 T
TRRIT | Sbr@d AT X8 TCoFA SfHfere &K e aieas o s e St (@ (BeRE
72 &7, O 151 efsfam fRrra sk s 75 weifge-fxiel, oiaess, e, @eseibE
O 20 WRTICE e @il e 27; g oie SRy ©f SRS Witz | [Kealtd =ik (@i
oG @ w3 «feamdia g AT 4o fafafeeg Raife:, [oe orat 9w )1 sesEs
fies oificaifaem sigfer 6w, @ar fge Wit vk wwE, @l #1551 IfE fem @
‘AFfos &b 2oiers TI@ 2R (BB I | CPTR ©F FICRA T I AfRfo© et
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I, IS IR SIS & FHrosT (A, TOrgd S SHe GTaess,
TG, 29 eFied fNEibT ©gre (N AT Al | O & (AR TReEs e
SIS WA GRS ST FC; KN AL TR B = AX FI& (A 79 AN 9
AP (BB FACOA | TOHT 72 6% «fra fofi vy agfos fiva amrm atesr fog fog Bfd
T frew | Sfifem o ifbe-aa Heest FERdetEce A efsfeam g wfwe
TARe MTace | @Bl AfSy, @ AN O ©rg @IfFR ANl e, [{eae Fe LS T
AfGE IR T AP TR A9 T Al fof Aol iy FA0e 21 71 sved
SAICT @R IFACER 21 Sbrbo IR (Q S @S AHRel, TOr TF Sborvd, bgd
FHAY Sbrbl, ALY FLHA Sbrbd, T TFHAA (Sb-aR) A5 efefaae &R, Ime ewm
T FACRH, g [T SR Tgn IG7-31F Q@7 IR0 Al ©F I8 2 FFAC
foet /11 @ FIeb FAce 7 THEEA dhrvo AR T (AF2 FeREAFOIA [ed (Tl
wiEefs R 4o A Al 71 ol qeife 45 Fare e g Aqeeita &>
FE oFASE qRell TR IR, Ao Ab T eifie 2tz e w6 Fife-ad
7o 7eFe RN TPIRIE AP FwR [Reea P biferpl =& R Sgri
FE; T SRS TORA ([FeIfTEd A & [@elfe “afs, (el piEes Fgo!
S AITHT IR CHCET | ORIt (Y (MBI 41 il fof Sieeimt Face iy 2eafee = | =y
G2 ol oraees e afed Fats, 40ia At AT SRBICT TS O FAEHZ ST
foeT 711 U TRTIAR &AfFiod MRIBER AL ST ATCT (5989-3b0¢) TR WY’
2T STl IG5CF (Teleological Argument) WFeTR R UG FE | (BITAF TS TioaT
% BB AIFIO IRAT &I T | SNCH R oG [efmieTe Sfenfam Sl cal (Sbrdo-
Sbb)-(F @11 @ Bt W 9t : “I see no necessity in the belief that the eye was
expressly designed.” i< o I=a A, S M @A @F Bfdte i FifFs e
SR (AT FCEAH AN

“In my most extreme fluctuations | have never been an Atheist in the sense of denying the
existence of God. I think that generally (and more and more as | grow older), but not always,

that an Agnostic would be the more correct description of my state of mind.”(8)

O 929 %9 (dbbo) &ow Teredr qusae «itefeae (Edward Aveling) “The Student's
Darwin” SItE @35 72 10 TRE3 Seoeefa oy i et st endar swafewem | 736
o FoqeId NRER, Wea Ao 7@ @A 3B @IF GRSy ©g 7l
CIRSRAICE 447 I GRRE | 8 U0 QU @ KA LGSR A& 2 @2
OIS SFRET SO O (Shbo) B 7 T© 2wt Feafeee™ : “It appears to me (whether

rightly or wrongly) that direct arguments against Christianity & theism produce hardly any
effect on the public; & freedom of thought is best promoted by the gradual illumination
men’s minds which follo[s] from the advance of science. It has, therefore, been always my

object to avoid writing on religion, & | have confined myself to science.”c<Itd ftEa F=IEF
qCeT: “lI may, however, have been unduly biased by the pain which it would give some
members of my family, if | aided in any way direct attacks on religion.”: (@458 Stephen Jay
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Gould, “A Darwinian Gentleman at Marx’s Funeral,” Natural History (September 1999))
QBETC GITSfeTe ZCAAT Fle TFCR (N IANCT NFA (Elanor Marx)-93 Fi | ©IGoas
THE GFTFA G0 B IR : “HMFA HEToOIF TREIACE ©iF Wi FHFHGIET I3
el sTeEad Afdfarem e 33 fof TREzT Bt Fare GrferE | g wees
O[5S R 2l T B 10 1 303 17 eI qoeaes & AR IFEE S e
I TR T ARSI oo, Froveroia 7eafws feet | FIT @rrefies @i eReses e
O IR 2o | SRASITS EF L ANTSHITE @l @3 B FAZ AT @12 T3
56" fRTea 2few #Its | We TR T @F ol Wi FGIE et 15963, wra 3miced
Gafaaea-wfas 3w F& (Machael Ruse) Darwinism Defended (Addition-Wesley Publ.
Co, London, 1982) &g SIftates : ‘TlRG2=a fere Hea fof wypy nifs(Grer 326 7
ST SR AT CATACR I’ FOSE WO, T G o)y e’ 4 @
WA ANLE N FACOH, ORI @ T CRCER ©gLd JIATS A, ©f TRCE
SITSIE2 TH0es I’ ©i3 el OF HRRTST OGF NFEH AN AR ©0g I
A0S WY T I, TSl ABT T IS WA FACOA | AT, TIFOIACE (O TS 20T
AR

GIR FEE AEHAR AL K@ ool S Sy o3fe 772 T 9 i A=
SRS SRR 1 #Afapifere Smia i Sim Giafaqen orgd afs =g e g a=7
U2 Tl B0 SR | T [6g ST S O Q0T 111 260 & Sod TR G2l 20© Sl
¢, TP *eFA1 O Ol RGeSt T I, d55q HER @S S22 ARl
Y *SFA o5 Tl [TeNIz RS TGrF 7oy I A9 FRACR; G2 [GANHR T4 T
AR SXRAT, comfe STy, [Tt | Siore Afeere Rm-Sieiie ™ g ks
G (P SRBAR T | OIF ARSI AR SRR 207 499 W2 200y AR
TS S 7S A AR IOFA 8¢ Ol N I F[ W@ AB FCACR IO
FOCACSL T@ S0 O 2 A1 @ T3 g T2 N0 | *[6F1 ©q TP NCHRI M I, 4
e SER G (A Wiy e ffere qca afe 2@ woie; w3k @ afenfbes g
FCACRA 4R | W@ SR T A FCH FHCR (FICAT LR QT QIS1R Ao fuiferzey Wferzsy qme
faf® 0 IEF TG AR 2005 ANE TR @6 SRR aFs =iee
2AFIHS AFETSN TR Z0O S (TR, *[oFd] Ob O ARF Seael GIRod oG SN
TECR| ¢ O TR TS ©CG (FICA Y (72 | ST *[oF] 0 Sfo (I ST
AF FEEI @ TR TR [ERT @Ere ARES AR SWE AMRH  (ATF
http://www.gallup.com/poll/114544/darwin-birthday-believe-evolution.aspx |

o Tz el W qNRIE-SfegsT 26T oRe GRS ©grE (N WS Al
GIRErITed IS RPTE O AR AT AR 7 (@F9? @ I IQAGP | (6 FCF I
TR, R 188 e 2R T TR, Tl A &= g szl w11 oieaal
T (MO8 T A SPTRS 5 73 | SR (4T SF Ifand 5H1F I SIS *HFCABIR Al 19
Ot ARCS ToTHh 0O AT 1|
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AR ToITed Sfeeee], A, 2R, e To fofe wa oIte Srorz f[eew | [l
SfeFe 1 ST e (I AR TR TR T = 1 | e Jar wiegs) s,
NIFIR T ©A-T2e ER-Resme T Fraie Tomre =, T JA0F 26T ABRE! 39
@t qofa e e e @fsRifs S 2o 5 SR G o [ifee-
912 2rTes FECRRT, P, fefresiz T *s qArat | wfifem o) i, ers o1
W AFEF TR FIC TReRNe I Farzg Fee = 1 58 e oo e fond
@M @ It MRS SR, DY Tl o GHFelE 2eoifie 0 @R @, ed rore
@36 e T 18 R | T < facem oy Bfeca qreie ey Reaicaa e sieae w1
QO o (73, ‘Reerere’ 2w 8o (o3 e [fen weam vy ok widie @ oot
QR AT A A 1, (5231 iReiera iR 0t [Rieiens @i epged wg am @
1 o FeTR (5B e #AIt FOIT TR =N | Qe wrgs Soi7 o6 e e Triz
wrgfas fofeeat few, eguficer reniae afswes Fw A, oragfe, ek,
Gafee Toyiva o1 fawe 2k GIRARAen oG | qoRgR 43R som fea Fiafaes
9%\ AT I AT (71 @ TSR Tely oIS (5 IC ST T |
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