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Sheletons of the
Ginnox. Oraxo. CHIMPANZEE, Gonitra. Max,

Photographically reduced from Diagrame of the natwral sice (except that of the Gibbon, which was twice as large as nature ),
drawen by Mr. Waterhonse Hawking from specimens in the Musewm of the Royal College of Surgeons.
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I ¥ O 9= AT,

IATARAT FATATIETE S LA To(1d 0T T 3T TETA A
TIATHEYA ol ATATHES T HTL@T L0 TTAUATAT AT el T AT ATAT g Fle
ATSTANTAT Heolol ATal. Tgdsh TRALTA AT LUAT TFH AT A0 AT &
STH. ST IT=HIT T =T AT EOdi=T 3T A0 6ch FHeadT= Hie Ml
U7 =TT ATAAT THTI T AT TTIHTCEAT gIcAT. ATATA Faid AMEET ohaHd
FTAET TRIT AT q=aT. ST SohidIqal weiail AT Sohidl ATAT ATd

7% ATRI.




TS IEhAIT AT SIUAT, RUAT A0 e feh i,
FTT6T HIOTT 0] et TATT ATAT ATAT ATAAAT A=A [T HAAAT ATl SIUAT
YT Tl Bed AT [Eid (Ueldhe S(Hd giard. 90 g ®d AuAu o
graTieaT™ i ATel. STUAT T Frodre A Tgorsl T saedhar
Mg, TFATHET SIS Tl g, Tt Sraa sauamEmet wfdm qur 9= frodig!
ATl Teie (UErHed 53 SIS, Uhd ATg d. AUAT HT5 Ivgl TTab @A HIH FiF

TR, ST HTF HLOITATSN STqeh T Hehd (ST Fi€) AT SEETa = 5haT.
77 e MY AUAT g1 agdT Tt e SHEl.

9% 0 TAT FHTH Tlgel TATYT HATH AT AT ARTAT A AT TIged]
FTal LRl TETAT TH IATHHET ATee BId. STARTHST eredt ATigatr qefidier
stoeT AT T JomeT o) TErer AT q9mET. ¢ qret oSfHe #e Al

ARTAT =T TAAAT AT heAl, ATAST T HIAIST (AATHSTT gid. TAATTHTY
AUAT BT [T (SATSE) Y] M. T Allgd = dg+ wedl AT AT dab! (e
T FLAl. TAHT=AT FTHTIRT U FZUNS Sieg] STUAT ITHH AUAT THT Bl dog]
TERT AT HH FHIAT ATAT ATATH AT FIGT SR HH ALUAT o g, Hb AT
qTfgel ®l SAUAA Flgl L0 TqATAT HF AT Hard. TSN AT Ewar=1
STALTHAT T

9 <o AT SHTAASTIHERMT ARUAT i Fwear = sreft =@t are

AR, ATAT FaTd T 29 e S8 Stes]e A1 Sar hfehi=ar T2

SIS Sed JT=T gIdl. SSH ATHT TTHE Hh AToATHeA AUAT [Hpadl. AT
TgT ATE Tt IAAAT. T T =T TAAT AT aTebT BT, SIUAT FHAAT T8 &
qET AT ARUAT HHBAT A0 ARUAT S[OAT o The w0l AT dTe
N oo [enN o o

ITEett. A 3 ATHT (AR AT el T ALOAT ARTATH Tohe T T, STuA0H
qHS FLOATETST AT TAAAAT Aogdl. ARUAUSAT HISeATal Toid SIUATA The
FLOATH HEAH qogal. I TgT ATETIh] TRl SIUATA HEad e hel. S0ATH
ATAS The SIS T = faTT Tohe FLOITE ACTATAT ATAHL ATTAT.

T (AT ATAAT ATTAT STISH TTAT ATBT heA T, ATSAT ATET TgT
ATE TTAshid AT, Tl Uhal ARUATSAT TAT (Ot ed Icqadd AT, T




TIATATA ALTAUAT STUATH Tohe ST AT SATeeh AT shel. TEF HIIAT
AUAT SSH JTHT ARTes hed AT ATHAT [T TTAFId FHIEeAT. AT g A
TS AT AT, IT THTLE S 9 AN, TATH aHaAT ALUAT AT S 100

= 39 e T F0T 9. TTATT SIUATA qohe H0ATHl G0 AqaT Ar=am

STPHSITT SUATS e HLogTad gidl.

STTEe AT TAT AAASATHRTAT AZHIEAT STEF SR ACTATHT IGhid]
[ anN o o o o C
ITRedT TIRMGH JEa SAUE. ARUAUSAT Tdahid aaqrE | (HedTa3ed aqauaTd
o [a) 2 o~ .

ST A A ARTAAT o HTH AT G T 813 AR, IATARIAT g Fehel #hl
AN AT THTAAT=AT FIEATT ARTATHT IGhIAT STOATH e HvATUAG o dog
¥ TAT L@ TROMTH FLOATUAE! ATAL. T o707 ohat geft siedr Je of Uy
IhTd Al arer. Heera: steft a\ar suAu ged wefiglr degdl. Fal ARUAU
ATAAT ATATHT SIS FF AN, I AHAIdd gl Agaardl araddy oTe.
RICRTAT STSUTATH ARUAT T ATAT. TTSHATT S1UAT T Fi&= q7amr gefidier
T FHTH UhedT AUAT=IT GETZATH 2107 9T ST,

ATAT AT IGhId g [VATHTLET 3Tg AT FIHT FAATA ATHS AT
T ATgl G9F qad. Th MG T4 TSN 7 ATTET Tl t el AT seuaa=r

AT HLAT AT 1T ATHT STFIAT SSTHTA T80 ATAA 3. ST(ed AT=AT TARNTHD

AUATAT Fo(19 (AT J2AT=AT STATHE FIBTd ATl STETAT 3T AT HAT AT
AT 3. FTal ASATIARAT T AT FTAGSTH "ALUAT {37 ' 37 Arag! oot o,

ACUAT IGHIAT AT GO AT TTEATHT, SUATSAT ST STTHAT STl
AT HF ARTAUHS gd . T ATAAT TIAATHS AUATHAT TR
AT BT . FTATALT U &L AROAAT gIELT ASIQTE SIUAT TIATL ATAT.
ARTAT JEAAHT 3 IO STUAT 0T I 3. Al Allgdt ATSa0IqTH T Tl
FTEATHT AT T2 gId ATel. THaT STUAT T T TATE ATATAL ATAA TLH
T HHT AT AT | ALTAT HGATAT L] 3. Teh bl €T LU FEET HLOITH|
T FT SIS (e 3lg. ARTAT T ATATAT FHIBTd qoiid a1 AT ITH
TZUTAT STl T AT HIBTATA Gt Trgl IV ATgld. ALTAT =T I o Al

<IETS 2.
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Aied Hufes Sordt HEia a7 aATHSET T 0T o Jrofr e
ATETA AT gIdl. AT aAEq(d T JTUT SATTAT STeoh TS Teie Herada

[enN

FofT FoRTHT I o 519 gId. A TSI S 0T [FA07 gId 3. & T5d
O teaT Taedt 331 e,

U7 ATEATd & TTUT A AT=AT S gTaTd qodd 74 3gd. SGhidl g SHar
SO UahuefiT Fstiared =g qaid el Jg SeAl. SGhidi= 99 [MIH SHaTuHT
qarqd AN ATgld.3GhRIdT ARSI oTeeiedT  SHaroaeie ST
T RLOTTaET ral Uhal goi1d 996 aaaeT.




ST eifor =av gew Stare TS| raedT T aeftHTor
ST HeRTd= &M AT grard. s ARG S04 97 UF 89 (He) STedl.
STETI T TETRIT ST Td 1Tl U@l 96 ATAT a< Fehi= siqah AT gefia
T TT IARAAT AT, SATI=AT AT ATHHET ST eh AqBThid So=a7
AR T AT STUAT AT F&IT STEATd. ATAT T AT T TLT AT T
el STqeh ATHTEAT ST ThATd. gl S TaSTd I shal gH=AT STATHEA It
AT S|AT. ITAT AT 0 (CATATHE) 7 Fgurarq. [ sharmeie
STUAT THhed fashe Fard. st weftwefter St 9T o ga=ar st Tefia Jas
T STATd. (AT 9 ATATEL AT ST e ga=aT geit=r &t starEn

AT S0 BT ATHTT 79 AR
9 Yo HTEAT ASATIHHMAT STATY STIRET ATEH AMed § AT el gid.

TSI T=AT STAGTETT ATAT THRT T HIVIAT g ATHT THSA Togd. § gl gId aTd
ST ATed gId. %0 HIEAT Siegl SHATI=AT SHAHAT HF ST HIH AT HT
deaT HeTerett AT S dshT<eh SIal. TATSAT SHATHHE T I AT 79T g9TeeT
AITIAT=AT TAST TSt ATIHE T gIaT. I&T T el ( TELTEAT HIATT ) SAHAET
330 BT AT SIUAT AT 3.

ST EATAYOT TS(id AqFATAT TATd ITATHE HTBTALGET ATATH

A Aed. A FHAIad Bioaegd ( Archioglobus fulgidus ) TTATAT TS 14

THEqDTeT T AT THATT (SHIMT AEET AT, Ao d ATATHAT T ALq0[
AT Aed. IaT ATAT U9 AEaLom=T =T Ao gfe= A=t 9ga. 97 ao
o o o (o o o o
FT faeed FogmEmEt amed SEeea=r i eased AW 9g
SATTaSTIATehT e SITATI Hele SEa. THAT HSeATal ARISHATT gl (9 EDd

o o o o O o o o
AT, SMIAT STAHATA Flgl ST ATaSEaTdied ATZd. ST =T Tl HLO
ST ATfastrararer StqanTeft et Sadt Argd. ATATT ai= ST 1o AT ot
T T T Tt FIg SThRUATH HTH FLAaTd. LT SATATITh ST hTHb T
FTBTT ATAAT SGRIAT STTEH TARATAT ATAT 3T,

LT TACHT STTHIHS Tl IoT TATTAT AT, o GEHSAASA T gId A1
Fotrar=t qIe rEd [AWRToft hefl. Feiiar=ar HitdT qasr=t To7 Aol AT




e[, TS(1d AUAT AT Tl ST ALTAT A0 STUAT T Foid STE00 ATAT
FEIAT AIe ATAAT ATgl. TT TR TAAAT (SR THET FALHIOT qogdTl. STUAT =T
ST T 9T qogal. e =AT A e e IcAAdATE a1d gIar. St I AT
BId oTEq ot ®I e Uemada e @A d8q. JeaneT Soaaqardes 7
TFAATHES R g2 21d T4, TETs e I TR Sroamarst ai= /il siqh
ATHATAAT AN T, ATAT ATATAAT AT FTHATH T HIATGA TS Y.

gTaseo=T fea? 9o 93a seedr ST S+ Ut fSarga
FALHS ST0ATH THTOT TS . Tarad Teie (HeaTHed gl Sideh dehiHd grodrd
ST AT AT, ITATHE STHATIHT S{TAIH TaET T ZIdT Sl Waehl ST A=A THES

qEsT dTHTECl ST AT, TATH AT STk ol o, A1 HaTae

o [al : [anN o [l anN o
eRCaRTc TH FAIT 8. (STRET HTH FgUrel AT TTAHOTHTST Soll (HaTel
RS ¥, 7Y =S e aT Eiower S A1aT= T8 (gl 3lig. STTeT ST
FH TETE LgTal AT Iad gie 74 eft TAT STl gSue Aot STed. 3Tl

ST AT TEAhId HIEAT 31E). ATH TEd e TIS( AT ST =T SHATHES FHTAT
ATAT. ATHT AT ASTAT=AT ST ST Aot tar=a1 uefiied EEir ol

qeE Aol Foiia=aT YTLAT=AT b1 ATHT F9TTaes Fegdt. fafaer emamey
=t ATt AT Tegdt. TS dSiia FUgATsAT Uh SArar et Jegdl.
AT FATAT THTT TAST ATST=AT SHATIThT STARTAT ATST ATST ATET S AT
STHTAT.

FTATALT AEFAT STIRET =t |t Wesor w307 gra . Afas
AN STdeh Sohid AT T, STET=AT STRTEA TTa ohashe HTH AT=ATHAT 313
AT, STeft Tt STgeh T ATAT F9AT AT=AT ATl STTEH TRISITLII g AT,
sreft ST Tetel TOeaTaed STt T 997 fedd Tigel. TSt ai=aT Tl STHTUES]
STt aTy], SHaTe) STfor shgehl TofT T(ia oT9T T ATEAHET AT Tsid aIATL
AT, A FEUT=T e ST d S\t 0 AT & ASTgl ST{h=AT T

[enN o
AAAAT AHADIT AT,




T FZUTOT ST @Y STHA AL A AT T AT FHIEAT Tl TETT

ATSTUAST ATAT TTEH 3T HBT IHA a% ATiedT GG M@l ATAT. AT i
ST ATTOT Tedsh JEATATEA Tral ST QITET. (JHaT 4. )
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4.3 ISRIAT U AT

Tsita AT IHT=A7 FTTd TEAT STTRTITEA 9 A e AT
A TS AT IATH FIX FHlh ARTAT THTET, AT FELIT TET Feh 3000
S AT d. TATHFRATRS A=l HF T HLOITATST B T TAT Agd. T
AT FHAAATIHTO JTEHT Fotta ATH ovma ATt s|et. 3T steeforar qey
AEBAT STATLHTHES ATAA e (X IT TG STATI] 3.4 6o TUTTAT T AT
e AEDA Aed. Hietre Tefier YA STETeH T TEA 34 o FqeAel TUTHNT
FEUNST 3. £, 3Tes] AUTYAT A Tof 19 JEATaL AT 7L HIATd. AT TS [ATHD
AN qT0THT hiHee! AT FTATaoTd SN a&d SATAT gral. Hal=d g

TAA TS F AT ThaT ARUAT SreTia asiia fhaT a7 e Heie Toiia THTad.

ATTEATAT T2 T ¢ 48 3o T AT § ST AT, Tl el Zererer
JY qeAT=AT ATeaT Rrdife ST asiiai= Sca<it ATerelt el b O T8 Aol
F YUY FAA@0 F T4 F99 I goiia Sk g AT ghd. AT
=T FRrcier It et § Tald 9el a<l gl a1 I9AeT a4 TARTTqT ag
GEHET AU T AATATY 2 T TS HIEBI gHIH . AT (eI Toiia
AT T I SHIAT ANTHET AT AT, FALT TFIAT TR T Tqd Tqsiie
STUATHT. o T SATeT STEAT AT T ATl 3.2 3T6s AUTTAT ATAAT T A
SAATITAT AT, ATHAL TATE AT TTT TEA AL Fof 19 (£ T, AT 340
TIAL AU Tgel & To(1d qATE AT,

&H TS T UATUAET (oheehe FA0TT ATSHAT AT quTd FHefl Sohid
ATAT ST BT AATIHRTSAT TETT TT BIAT. SAT ASATIARIAT HISH e Tere AT g
HIEAT AT ohehiad STl dadAT=T AT HeAT. I&T STRT=aT HATa U]
ToFTOlT ST =aT UasSt A== o A0 IGhId=AT GOI HIST dadl & erhal. T
TTEA T3 SAATITAT SATRTAT FATATA A9 FH TTATATT [rgl TehaT Jor. AT
TR ATATIAT U O JaATUacd g, STOaT=l Tal Hidl ATl glodT
aRUTH o= & Mgd. AT Tsitar=! Efd Tguar=t a9ar (fhedd) ameoar=i
STFIAT 3T, S&T UHT ST TAATHIS! S 9TqF AT T, AT TTSATS ATl




gUIE ATE=AT STqHHD adorel (e ATEF FTATH THA T SAT TSt [ATHed 3TET
ST T T ATAT AT ATAT T &ATAT ATEF ITH H1F FHd, LT (AT A=l
oo qo5 ST (Gechl 7 STeeaT Tiiardie (e TTEUATHT T ST,

T FSMATHET ATART ST AATa9TT TETITAT TFAAT 3 A, LT
AT ATAE SRS T TZTATAT dHdaT oo TRUTH I ATel H
ATEqATd A ST SHIT AT HIH HLd T, Tgdh bl IcaAAdAT D
et STATTh ST MRTAR(T STd. ATAET S{ATH AT HETTRIT AT AT HISTHTS
TLAAT AT, ATAT STES e el T IoNT7H- ST FRUUATHT T ATe. Hod
AT ST A9 T T g, ST TS 79 H13 ==,

ST, Tfasiia SATTor shaent Tt ASMaTHed el STdiTh ST ad.

STLTT STk STehi= AT 0T 0T ATl Mg, THATCEAT ST AT S Fed (ST
HIAT) TEUATHT TG 3ATe. STF T Sleh AT ATAHT AT <ch ST =T TILOTH
g, STF FATARA THIT TaST Ao@dT AqTd. STd FAT=AT HHdT 93d g =]
TUTST FSHAT=AT YTEAT T ST ST AT 3T,
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Y. ISR F0T- ST IRl

Tqoiia F9FeT o T ATarHed faanrerer faad @« air 2a=an
ITEERET AT WA AT @, IO AT qATehl HisedTadl mEdid
o= o SR, FIEr ST AT (AT aedid i aTes adTe AT,
ST AT A7 ATl F6d qY AT STEal o I2d =47 arqraond g dael
Fefiel aTeaT a9ar.

AT GefiHed TEeAT TR0l Hob Tdd I, dgd® a9 Sgenl
TefiHe TRIOT Med. MIedT TeAT Hofl AT FHTF A TRl HLard.
9 £ 0 oTAT FHTIIH SIegT TARIVHET ATT ANTAT degl AT SATEadd q1H
TATT AT BId. Flei=aT AT FefaLl aTg] A THTHT HIOTAT SATIAT ATTeT
efiHed e =raer. Ueft a dIwivrnT ATHEd JoiAl 9 AEeTd qdh AT

QAT Tl qTHD T S‘IIC'IﬁI.
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SraToy STt & FAEIATHET ATAT FISeA Il 91 7 813 <dT 1g qHad g
ISATTHRTAT ST TITEA STaF gId. LT TUATAT SHATASATATT Hgot I 36 Fgurard.
T ABT AT TS aaTd arval defi=T Fhar Fsiiar=r ®w@er s|dr. I
STOLTC SHATY] TAATHE T T FSIT Heqd oo {aeed weard. 907 =
ST AT AT TefiHed SHaTo] AT AT Foadehs JSTThAT GIATEIE qTed BId.
I A6 ATETdT TTHET FTHAA gRaAa® T TAATLGET SHATIHTLE AT
g Aol gRadas FTed STAAFITEES T IT0ATAT AT GATRTAT=AT TG
FIEAT LT HANT Flq AT AHASA., gaadsd d qqahiorl JTdid qre
FHTAS g ATAAEF AT I gadds o e faTaedl Sarodred
TQHTOTRT ST, § U@ THG qaTeil FhaT ITT qruaT=a1 TeTareed ATl 39T,

Phycobllisome Thylakeid
\ membrane

4 Ribosomes

Nucleoid
{DMA ring}

Cell wall
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Mucoid sheath— ¥ " Yhylakoids
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.Y FTIAT S g a aare

AR OTehTelTel STRTAT 9TTeN TETAT QITERATHTI ARTAT g, ¢ Q9 o=AT
TUHRTSAT AN Fhoted AT AT=AT HGTARIAT AR IOh A STleh SATIHTLET
AT AT TISYET AT Al TEATAT I EET ITEMGATE! RIS
STTETTETST et STTersh FeH 9Tel SATAT OF o SHATuET el =d aid. Tred i
SUTHAT THegaeid (Heg ASTHT AU ATHAT HghT=AAT ¢ %< ATAT dahorensfT
TATT STAGAT SATI ATIUAT AT T BT, TATT STABAT SITATI] LTI T=47

RIS Fgurard. el wdl (oTenld ATaedl 9 qTigdl g HF? I7

TTERIT e AEeaT ZAviia Uah IHT T Tk redl <uT fQad. &7 IT qval <ol
ST UHT AT dF 7H & T[T ATSHAT FgUISl qT AHehT ALATAT A4 =l T Flgl




. o o0 o o
A st A=Y 1H | ajT, AL, Agn A D] Al AdAl Al AD[HA] nld 4[HD

Tt =T @Telt, a3 SEiEe Far ISdiae ST, . § GERuITarst Uh g&q

eIt HLOT=AT TATH AT FgUrTd. ATAT 72 THAT AT A, TH TLTLIATIT
THEHT HHTA ST ATISAT AT A1 3Id RFHSIGT Fiegi#]. IT ATaT0Hb TF
THTLAT STTHE- fAuHsaT gl

Fere T g arha gear. i o Iea TEara. 9o Repe e
fogforar™ gaeT st /e, TarHl T S TS, Tiersg aedr, [ata

ZTA0T, JeATH ¥, IEETelT ATVATHIST Fedet Fash AT fohroft fRrdaar=n

TTEATS T AT TEal. TI=ar ATATIH Al Ad TH9earay a6t gefta
RepRaaT=T Yo &4 1€ gId. Tad AT qT9 F ] AT AT4T Aae FHeT FHefT

YT Bl

SR PuUHsaad e dEddr dg. 9T e =
AT TATAT T AT, ¢ 4R ATl I A1E G=AH=d df Irde T
I FEAT. TET =T ATETE =dqetl. T ST A= =aT Searaies
THRTHHT TG Held Algl. Thgl agenl=[ Mol T ATSar orgem=ar=t Tsram
fegartae Aarferae Risher. ToaT i 7 Aferad= Torer e ATIST AT 15
ZSY Th 819 ST oqHE! TS gid.

TR &7 STOTET AT Hahel. TOT AR A STHAT AT HT 7 QA ST

TTRel. ShF AT SUTHHTE 218 ANTel. S 9T YT ST9=h SATeaTa<

TARE ATIF AT S THLAT. AR FATAT ATCLAT gieded el 39
[N [N (o) Y

AT & F3ha graT. TUerad ATEhAed =l qraad A g1 M

JATITIT ATERT ST Thed gid. ANaTo Sl IASA. TLATA T T1H (GaATdTd

\ o o o o o
dls ATIHT YTAT ATAT L (0T Lq STUITL qlg| gx'*—{lt'll DR Anel.

SAT HWTA AT AT ST ATH AT af Iaqdll. [Adaedr %
ST HTeaT |IE @IS 9477 91 93q gid. I AT AT argereil areq<edr
B TeA=AT AT Jd AiHah=aT JaTe &N AR ld. ST ST 7
IS TXAuITIAATT AT=ATHRS THA T Togdl. AN Tfgolol dida gi TLOT=1




FTEd Iel. TLATHT qIee AT AT Fed Hea7= I M€ AT, AT T I3
ST 33adl. AT Y FgUlSl A4l TOHaT AT ST, AT Ty o ™
FUT T STTRAAT A1 THLA AT, THT AT (g Saet ' ST Y w1 TAT
FfTer raeRst S 1A gid. SFRTAT RIVICATR ! ITATd TS ATTAT FHI0T T
Tegd. I AT@TI! hdch T golTT SATIeAT J1 TR raet. LTI TLaeiedT aX
fTThr TR GFET aed TR q o AT grar. Reretearsar
TETEATIH AT FLfEr AT AT AT HTHTST AAHLH FHlED.

A= TGHA AT AT AT 9T Siegl F0 Tgiael ATATEEd
A=A YA et RalRaae A=a1 Sa@=a1 ATdaresi=adgal 9

u.y FerfEear Y. % TEHOTRAT T

FLAT B TAT (IT FIAGSTIEA dATHHA AT THAT ST ATal)
A ShaTETEe (e o6 FTarEond Jad HT0Y) 9ge ehetedr o
TR O TAST TATE AT, IT Iva AT FLTRIBT TqqT ATea gid. AT=AT qradl
ST, AT fepteaar a7 et awstreite smerft Teff=m arer FIar I ST,




T STOAT AT T THET AT AAAeAT A OehsaT TSI sitersh ' Iqa SHaT

AL, el Uefi=aT HgamEra sedraY sieaqaiorar deft shgehl Tefomge
femereaT SafarsTEaT S gl ATt dwet TefiAT ST e
ATILAT I Togdl. T A TFASTAHTS ATTRAR(ITha L ATATIT gld. HIATALT Ilegl
T TeHHTd ATHTAAT WAT. AT TRt TeiHeT A= a1=47 LA SaTor=ar
=T ATAT.

FISTH SGHIdT gl Hied F=ATH Iohiq =T 9T wefigl Tegdl. g7 Fh
TETRAT AT T8 gIUATAT Uah HIT 8. AT THh1Uq alvgl et Suau
HET 98 glaTd. FIoiT SehidgET STaa=aT Masiqae agq Id. THaET Sar
ToAT Tefieed Ru= ST Fgorl Aa e [Mas =1 MIHiqare SIOamHed 98 gial.
AR ST BId. ST IcaTaad e efi=ar St e Aarasas
qTA ATAT T AAT I&A AL AL, T ATAAT TG AAAF A T qoiaT=]
STOATHT FHATAT ATed (Theds aredr). d=e et steft S fesga saq.
AR T STAATAT ST STk AT=AT SHAHHET gl AT ST ar 78
ATAT ST, AT T ATACAT SITHTAL AR (OTRT FTE] ATATALIT S TRV ATal.

Teh BT A0 hHed AT AATALTF STleh AT T ATHTT qqehiorehg st
TOTTHe TEOATIAATT T ATal.

[enN o (o) o [enN o o hd
Qlgedl dld stesl AN[=H] dolld <ldgliald J=q[qL SIqlU= v gld. @'

A N Y o <O\ o o o o
T o UIst Somldldlel H W degdl. Snldl HIA4[ ScHd Aol th gld Il I

o o o : d O o
TS Fglo HILOT ATel. SHATI=AT JITd STTer® JaNai= asiid aqogr=a]
TG AT I AT, STATIHET IGhidl HATeATa<d TeaT=aT aeiiaie agaeid
A T AT
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TR0l %
IohTdT T SATIOT HAT=T

ST F ATTAT FATAT Taof Thu oM SIHETHET TEAAT T Tl Fg0Tol
ST ST STTRuefiet el 3 < STH AT TRTSi. argusefitar astiardier Teft wgorsr
THHTTEAT T SIS ATal. aguelia Tsfiar a7 9 AR T A TH1=A1
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Millons of years ago

Hippopotamus
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around middle ear
Freshwater semi-

Ambulocetus
aquatic habitat ‘ & @

Large powerfud tail
Shorter legs

Fat pad in jaw for hearing
Brackish water habitat

Salt water habaat

Nasal opening shifted back
Eyes on the side of head

Tail flukes
Very small hind legs
Nasal opening shifted further back

Echolocation for hunting

Complete loss of hind legs
Nasal opening reaches positon
of blowhcle in lving whales

Baleen for filtering food
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TAgEYd FIBTIEA ATqA Mg, AEAT ORI g TS GSEtr Ardi=a1 T7
TTRTTT g STHT ATAT 312, AT ST A== Tiaeqwar straroy foreag FiEeor
TS =aT Hgr=aTT ETUATAT Tad HA . TeAT HIE AT ISl srsi=ar
TZTd ZAT 3ATg T T SZIAAT AN 3.

SogT HAHT AFTHA AT ATSAT Tl ASATHAHRIAT STsitaeh AT
FTEAT dogl HEva AT g oo Tao 99 3 T=A7F S{UTHT aTeel. 7
FTgl ST sreft= feorear som=amede w1 «ef faor I AT8r. av 9T grar
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ATel." ¢3¢ ATAT AT AAFATST FATHT AT Tofeer Femshia arara yHfaet
AT FEeA. YA F=AT TUUTHT AN HLAET AT T d=a1 HAT
STTErsh g AT G S{aTI=T aTE FefT B g TTigel. STAT SHATu=aT (UeT a1ed
AT T Y= IROMH SHamEe gredr™r ATEr. A=A Ui Formaeie
FTAUTHES STETY AT ITed gid.

AT AEETd AHET Hice sder TRTHeia= 916 Teda qeierd
SaT BId. T<h Hlel THIT AL TONHT GToNT SaeddT av et
AT . AgIETHaY STel Haeiel GATeeiid Gl & dhefl. SorFerd Ut
T AT AT daedT STeTsel gIcAT. FATHIT T(AT JHhT AT HIdT gral. Sl
AT ATAT AT (o T ERTIT =TT AT shetl. F3eX aod TATemcers foramr
FIUTA TGl SA<hl TaT: U [Sd 9% AR, Tar: ST Su=ai=l qgq =l
qIT TUNS STTETHT ATAT FHT ST, ATHS HEI HHT BIOATUAST STTATIA]
afafafor= T=7 gra. srermae stammer afafEeha Bt sfaww Rt gar.
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TEASH AT SHATI HleHTga ATFH AT 3T THD TATTT &
AT AHASTT gid. SHATY] (AT UaRT dTETd 3% d@T gid SiaedTd =ard
ST AA BIVATHT STEFAT SATA. SATI=aT TT=&aog ATAedT IR aaaT s
gfasitas® Jarda SHaTHed a9 % 0Hhd Algl. JATAd g THIE T
AR AT TFadedT] AT Tiaoifahi=r q1er Fror. agaier
AT SHATHT et Tael STasitash el groam=t T aTed.

ST T aT Sieh Sad SaaedT SarHyd Headrd. TREeEg

STUAT SHAT 7eT SAar. T AT STUAUHT SaT0T HaTor SHaToHed gid STed.
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ST STUAT SHATIEAT STUAT AT AT Fal. STasiiash TaawTe HTuy S AT=]

et TOdta= qog % AT SIATHEAGET a3 Thdl.

TS ETAT AT LT LT SIATIEAT Iohidi=l Tarad TANTLATST

ATAT gIdl. HifegUe MIT AT ITETd ATCHATIEA AT Hle HISAT H&dT hal
- [aN O L o

M qT5ad BId. 00 AT ATHT HE&AT q IGT ATE 2Ial. Tae Shal ATH1EA
HIITUAEIT FrAdT THH AegcdT. <k gl He AT=AT Qo1 @+ gid 314,
FATTITHS ATTH AT TSI o AT FoT TATEH gIdl. THT HIdeld 2@l
T Fal gF aTd AgHI=T BIdl. ST & AT 7 AT UaTH (SR AT
AT AATAT HEI UHT A< SHATohe AT gId o1,

HTIH S AT HIST Hde S{ary] g, <19 &l Jideias saaedr-
SATAT AT IO 927 Bl g STATL Higd | g ST ANTATd. SIFET Hed STATE
ST TATEA T HATAL TSN ITATE AAATH (AT &TH Az FARLATT g
giasitas ITaeed® SEmuE! WHdar gid. I &g st tesi=T 907 wld
STATE L T4T hal T qTgL T5. THaT AT AT AL ATAT AATaA STATE
RASITHE A9eATE T Tasiiasd Tdade SHar] dgef THuATH! @ral STid®
. ITASITashAT 278 T IUMTAT &AATH SA<h AT TSAT FZUTSl STeFeLAT ATeh
FRAT=T smeffeh Slroer IUATar=e T IUTT 74, MIATHST STATL 3 dlg
TS hal SATAT FL T FIOTAT SHATHAT THX FdTed § AT=AT AT igl T4,
T e THaY shal ATt JLT ATt ATITT STETIE=T SE1 Fd o4, 9890
T ¢ % T a7 F gIOT=aT &I7=a7 SO=[ HedT AT IT=HI ATEAl.
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I TR &7 STATIE T AT GO ST A=A T ATl A
SR HEATE HEA=AT LT AATT TE e T Lt wedsd AT FiTael. @
T AT Flgl F9T TR TEAAT ST STHATTT FA =T TTATATT T
ST ST, AT AT HEAT ST TAT AT HATET HEATA LAAATA A &7
STETIET YHE TaY BFmi g% 99 TJEel 9 F0d sfed. ATHe! sATeh
TRUMTHEHRE idsitas sfor s IT=rE 9 Ger sa arg. Sfasitas
STaaee® SaTuEAT Schidiar gt el argl € b sraienT ATgiEr gred o9
T ATed. g7 [ FHar=d TgRIET STOATHT T dT g, ST AT AT
giasitasd Tdag® Sary Iohid AT d¥ 9eqT 3TaF  ATAedl HIvcTel
TR =T T TILUTTH g0 ATal.

STasitaeh ITaa e gt SaT Fch TLATUASH STRTTd & SHET ATAT 3Tg. {as,
FIARIAT, T, ATs Tefldl ST T WOl Ao@ ATAT g, ATAT

THSISY 3 79 9o 3Tg. THSISA Ul Hive SN ([eee. qAT J9T=47 5

HIATT, TR AT TAC SHATIHT AT ATT AL TSAT 3ATg. Teh AT TANAT

~qHT -qHE ATEAT TR AT ST a7 g 3T, I0TIA STATHET T ITTT

=T T Aol 38, ¢ % THIAT SaT I ee (99 a7 gId ATal. de e

ST TreRIFE=AT ATIAAT THT TR gl WA AT Fq2q7 A=
[N anN o

TTASI e RTaY ST AT AT T2,
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A TFA T A ATCHATE WML BIHT HIAT AT TAT T A=A
TITA Mg, TAT MHEr=T Tfasitaesh T FLOATH FHlgl 990 AR, THET &f
AT T ATAT FEUIST SATIET T Tohel T &Tes TROTTH FATA g FRTaT I
ATEl. AT HIBTT dADIT SAgrar=l Tl glodTdl AT g, FAATgl
SITTETAT A& SO "I " ATITHT ST AT d. g FIBTd T haT FHL0 ST
TR gId I d [T FERTsTed ASaY STATE HLATT glad.
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T L TG ATigsl. % o ST HILH Siegl Tl ah ITAT AT AT ATAD]
ST AT THAT U AT THAST ATSAT gial. TTasiiashi=l SMa9qFaT Mg =l
ATel ATHT GTAT T FAT df QUATHT 95d & ATAL TAF SAThiAT TTdeiiah
TS ASay TRUMHHE Agd dH qTed. T T(delias Heh SHary
giaeerd gd. TRUMTHT TR G949 A8l oheal TTasiiashi=al faehl TaheT
FHTHT LT . AT TEA T T THE 2 TSirard ferge faeft Srara.

Tt Tiasttass S forge SameT SiaeiwT orfers wresst Jo7 sraeTh
3. TH= WO faoredT Tiasitaehi=T Ul hIE =0l AT Tl aAlg. AT ST
ST %G Tfasiias® fael g ATAT TTahTE LU (UEr MHTT o=t deff
e ATe!. Sfastiach sTeeel JTa9, gee J19T, T ATIL0TH 21T, AT T
STHATo] ITaerer® SHaToHed TITAid gl ATgl. 3T (97 T Thas F iTee
Hrear ot SraT fheToy 8. FohaT graras ai= =47 IeieTd HelT S T80T ol
T ZTT ST ST FHTT SAVTAT TG AA AT T, HISATGl dTedT AT
ST [T AL FhITIAT ATST gIal. ATl ohae SILer &ueT ATgl =9¢ 3lg. qeaT
FHTRT HeredT TTEUid Jad STH Thl FTUT=AT aTIL( ATHT STAT] TTasheersd
AT AEDA ATy, AT A TTAT TSl ST IGhId gloAT= T Hel AT

ATTUTEA e e

USRI FATHRAT TFAAT (=T aefiter Sra=rsy ft, f=repe sfor =a<
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THSIT 7 FHaa=ar AR hRadleaed SIsqHl STy Jiased® G
ATAT=AT IS ET=aT ATIH TETil faefl g, ATHae Ferae Jaags
SHETIAT HIFATA I HE=aT §@Ad Ul GTgH 9al SFRTadd a1e ATl e,

v fafemr q=r frara Sfery sre SO s, O SEreEAr
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ST Gbd@ 3299 QT STHTT Fch SHATIHE 3y 38 FHS0AT=
H = I ATgl. AT ATC T Z9Teh gTHA SHIAT (S TR sgTad U= o sgi
TSH SATSIAT FILE AT GHTRG ATAAAT 3. TTAT BT STATT 3ATg IO FLAT AT
LRI ATd STTT A SESIT= TRTT=AT TN Wl 3ATe. aTeaias (a9 Staro) v
qTATIHTI |S(ia ATeid. T Tg07 fhar Fa=aeed! ®ordiar asiia A
e gra ATel. AuT g STuay AT SRuAT ArEdr sTeeredT ST aieere
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TAOTI=AT q=AT Tt a9ad. THhaT LT ST ATeAT Fgursl st 9ot Fed. oA
freTerer fewTo) =T F=AT Tefi= e aga Tgard.

AuTET et gefiadEay EuT deSahidi=l T5d SarEEr+
et g, faruTorarefiredr Sttaroy TeftsTor SIeh sTaaTaad HLuATaTST T ATal.

U7 STIAT g ATET HLOATHATST 9T Fe SATgd. AT SITATI SHAF FT=AT &,

0000 I STSATHT ATAAT 5. ATAT TAAT HIFAT SHAHALEL HLAAT T AT oA
&S 9 SISATUAGET Fd. TRl U Aog! [AUTIAT HISty ATHERTIefia Serer ST
TEUTST AE T ATATd (U T HEAT UahT TesTUaE! gid.

THAT EUTET .7 ARl AN FgurSl gl Tiaerdar J=oT
FTATAT ARTA. HE ATrAT GefiAT ST T T8 FX0 g TIaerwar 0= 4.
FrHed TAUTIEET T8 gaTd. TS aamard U I1q 98 gard. TemHgaTaE]
TS AAF qY [9ed® Al & AT [AUTHe IThidiqT ad. TATeg!
=T qAT Tl HIEUT sy AuT=ar 947 Jadt FeamT wefimel U = 0]
SIATd. ST e Teh=AT ICAAqATHYA T9eeh WTgerel Flal (oo Sfaeqsar
IAUH IS < ATeld. THAAT gl o [IacaTad AT g AEedT TTaeHdqd
FATIAT AT H&aT dahed ared SATd. 9T Humfesg Ifaewar a9
SIUATHAT o7 AgH = HHT SHAT. ST T(AAHAT TATT TATE SATAT T ATAT TIOTTH
greadd fauTuET T4t IfaaTe eter| ST 7 AT T 4.
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FTAAA 3T ATHT FTATHLRET AHH AT ATal. THal TA e (dUTHe Tiderar
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FOTT TAai= T3 ATaadier (haT ATAT a7 FHHT gled Tl STer TeaT IuAsy
AT, THATo5 ! TTdad STIHGFT AT (HopdTgd T AT HaTd AT
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T IqUATad U= ST T H1@Td [al: dTed. STAT HLuITae =1
T ot fTetl F2urST el HobIaTax.
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TSHAU SATTLT=AT FEA0TAT T To5! fohd | TAHTE a5 g 3T JTd]
Iq ATl AT AT SeETd Sadr a5 " ATl AN ATy, &< auf
AT G 3T g9 SAH=AT a¢ AAAT ANTAT 3. Tgdh USH &=
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FRAC T ST F&d ATTH LA ATg. ATLATT USHa SHTe ILAYT SAGeAT IT4
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LT AT ATAT M.
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TS Yooo Fh! TATH TAAAG AT TSTEIT AT, ITAIA dgddh dgil

T=AT & ATITA AFAHT SATRRT TSI ed. TAA Aol Gl AT
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HTATAT STIAT STAHRAT TAA AT [QeleT g, THATo5! AqAAT F<h TL 28

FTHIAT ATTATAT TAA o5l HHI ATATH BT ATg. AT Zgf SAHI=AT TThi=41

ATATIT ATAAT ATald. 20 % AL TSHAEAT TS gl AT@ A aTgq

AEAAAT M. ATIAT TSHATLEAT AT T TATH A&T SAhi =T o AT
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T TAATSG! ATAT FHIGA? Q%<0 TAT UAATSE! HESeT ZIUATIAT
[AuTI@EeEa FEcAicl Algdl qegdl. SN (AT F9med FIOm=AT qewded
AToqeedT TTHT=AT THAATHET AT AT TEar U ATl A< Aefie whueia
ATl AT qATd ST AT ATISAT. TATARAT TAS TG AT SAATHTLA
ATAT ShTATAT STAGTE QTTETIAT TTLH e .

THHLOMTIAT T Teat AUy &reshreraor  faerisa o=
ATresgraed (AT - Feie &1 ) FAIAA AR, TS T q7T HSIL ATHES HeATS A

THAISTRINUHT FEAE  (THTee!) AT degied SIS hIqUeHT
ST (AT Tg1) AT % avria HHae TP (hITUT s (THaTes!)
TG AT, THA o5l F AN AT g alvgl ST THIITT THIT Agd. HT a900d
THAAGE] AEBAT AT HISeATel HIAHT TSHAT A Feflgl faeetT Araiq. Ir=T
T Teh BT ST IqTS HLOTAT THA A5 ! [ATT[G%G FT To(1aTd TTaeqsmdr
ST HATAT 3.

AATHHEAT HaTeedr ATfgd =T taa el AumEar aeame
AT ISHD TAATSE! TGOl AL ATAT. HAAT SAgTETd g e dBT AT
g, TAATCa o STeleh 997 ATTEAAT ATG . AT AN [0 TAA T 1-1, TgAS T
STHETT AEBAAT F TAA TG [-2 Tk TSI SAThehd M@ AT,




human HIV-1/M
human HIV-1/M
chimpanzee SIV
chimpanzee SIV
human HIV-1/M
human HIV-1/M
chimpanzee 51V
chimpanzee SIV
chimpanzee SIV
chimpanzee SIV
chimpanzee SIV
chimpanzee 51V
chimpanzee SIV
human HIV-1,/0
human HIV-1;0
chimpanzee SIV
chimpanzee SIV
red-capped
mangabey SIV
drill SIV

_:-.-er-.-et monkey SIV
- tantalus monkey SIV

sooky mangabey SIV
human HIV-2/4

| | -@I'unaﬂ HIV-2/B
sooky mangabey SIV

_:Sykes's monkey SIV
greater spot-nosed
monkey SIV

De Brazzas monkey
SIV

# = jump from simian to human
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TS o5 [HTETH THATH AEBA. gl HTHSTHT ST Tk TT%H AT hehd = @,

T TGl ¢ TUEL ATAT ST BT Jbd degal. ATATUEL gThe T
TS T Teg o TN AGI-2 daL e T gid. Ta< ARSI
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THATo5! TLEY d BT S[Bd Aogd. TR ATThehd giehe HITel HTohe TTBIITHI
T5d ATy, ATAT GIOATHTST AR heft ST B TT=a7 FEOvaTsHTor U deg -2
ghe HITad fOTO=aT ABT FicdedT T@=aT AE@SATHET AFaTHed THaAT
STETAT. TELT AFTAT ST HITS HTHSTH Tk AT TGHTEA HIAATHES el 3THT4.
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STTOT TO=aT Ag =TT (=Fai=il die THaaeg! 9 UHAAe! diel HTET Qe FIE.
Taed dog ¥ UANIeRI-2AT IH (FIidia Taaeg €l UhHd 3T
AT THg Fel. U TRAISIEeH SNASIZed g T e AT T aarer=a1
Teeraier et Augeia afem ofeRdier J=or ameq. Rwaietiaefier =

T AT =97 STSATATITHA HHIT FHHT AT ABT TAN A5 1- ¢ IOhId ATAT T dA1¢H

29 Tt e Frer are.

g SO =T AR TAA TG AT LA FE T ATAT AT e

?.\4 T HITE (sooty mangabey) <. 97

S@ATIAT AT AT, ATq g7 AT G T8ar air AR a4 Gaaree

3. g[Tehe. AT ATTOT =RedT=iT AT=AT qasTiAl golldl auiga (ared T=adeg (=1
ST TR FEOTUAT T faeraT grar. T fAeTT HXom=aiaT T=eiaeg [Fedl SATerd]
2IAT. BT HOW qad = e HLATET ATAAT SHTET. TAAog o A AT
T WA AR d AT A8edT q47 et aia feael Argia.
TETAT TARTIT=AT T ATAT TALT ATAT T ATAT BILHT THL ATAAT Ao aT.
Frad TORTAT=AT T ATAAT T ATgLA ST AHSTIITH T RO Igl e
ATHRTGT Tegdl. THT TG THAThe GaniHd goaTard = Ars=m g w7
HTAT g STETATHT T5d ATHIST TA T qogal.

% sTheah=aT Aag<ia JRTdd Taes! qia [Ataedr T
ST TSI o1 (A Tderdge T8 Mg, gIT JAToAT (LTI FHAT T ATFAT
T ATIET AT FeledT J@aTd HeodTd I7 Gold UAsdegl-2 gihe




FAHET AAATHES TET ABT AT FHBTT A3 TAT.TAA T -1 o F=rreft
HET AT BT TS AT 8. Tl U AeE1-2 Tehl T TH el -2 o F9T AIAAT
T T AT, I ST U= H <k Ul THeTeg - 1397 Hob Tadl. Iree
ATTIRRT AT I9TEA AH VT, TATAEE FETH ATAT ATAF ARTITerF FoT ATeF STeAd

sidedd Y<HIg AT Ihe THLAT.

Tea7 a7 Fgiamay sfeF ATiRdr TMaT FoIT= GO =1 e, g
TT=AT UFATSl 97 FATAT q137 gg7 =earEiiay aae«r g, sifds Atgdr
oo a7 FAFATHT Tral a0 FUET AR, T HFE=a7 T T894
oo fReway Sfds FI7 sgEaar AT g, H9Ei=a1 A==t A9 U
q1fT e ST S AT g, U7 TRATSTSEE TS (ad ZIoaT=41 AaY 3ATe.

TS ATHATS g 3ae a< sifeacd ieadTd seiedT ==
Tl Tigel (g gd. Tasesl-1 =T Ha1d SAB=AT (AT ATEA FTAT T
ATAAT AT, FH AGAg! HFAEidd Iaaadie THedesl [uTET edr
AT Wil 2idl. § ScAaad GTaar=AT aradid U a7 grodTdie Agcard]
T2T 330l =i 999 o a¥ Al U9 add 39T AT=ATaayd qTg ]
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AT qET Grf=aT AT Sfae IiRdr a¥ q|tis MasEr fgia st
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TERT S JTI AT UAATes! (9%g =aT JZTET0 T =T e
BT YA gid. AT ST ATSIAd 3 TLS(1a] Hob gIoT=AT SATSITET qie
f&er g, "FET=a TS AT ATAAT JEATH S Flgl Ahio THAATo]
T ST AT THA HITAEA " FT AT=AT GTLATAT [T, ] Y T AT J194
TIAT TR o ST AT ST SUTAT S=AT GIRT AT TH o5l FEl
SIUATH FATIE QTFTAT STHATHT Shi oA ThTo AHA AT BT el AT, ATHEA
AT T Te5 ! SOV SATAAT F G F ATACHT THT=AT TLATHT STUAT A0
FAT. I 2T THA Ial. I FgUl AL TETAT ST adTHb
T "7erT el sTeeaTe =T oe =,

?.\9 TR 3T FTAT

9%0 =T WEATH TGT FATT THAATHAT qaTEIT
FEALGT Al FTIT JT=AT Hgar=AraT €1 Fed ATAAT. TH]
qTSTITS ST SR IO Fedgl ITL a9 I BId.

U 9%% HIAT = TEAA. Flgl ASIARIAT TIE=T
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TTETIATH JTLH FeAT.

" TRl OF TATAT " ITH AT FTAT AT GIRIAA. FTal SAchi=aT HIH -5
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