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End Notes

1.

Indeed, if kakapo are the result of Intelligent Design, the
designer was not very far-sighted.

. Summarized in R. M. Anderson and R. M. May, Infectious

Diseases of Humans: Dynamics and Control (Oxford: Oxford
University Press, 1991).

. Summarized in P. Ewald, Evolution of Infectious Disease (Ox-~

ford: Oxford University Press, 1984).

J. R. Krebs and N. B. Davies (eds.), Behavioural Ecology: An
Evolutionary Approach (Oxford: Blackwell, 1978; 2nd edn.,
1984); An Introduction to Behavioural Ecology (Oxford:
Blackwell, 1981). Like Dawkins, Krebs and Davies were ani-
mal behaviourists, with the consequence that the field came
to be called behavioural ecology. This is something of a
misnomer; selfish genery extends way beyond behaviour.

. W. D. Hamilton, ‘Extraordinary sex ratios’, Science, 156

(1967): 477-488.

. Winner of the 1902 Nobel Prize for his verification of Man-

son’s prediction that mosquitoes transmitted malaria. R.
Ross, Memoirs (London: John Murray, 1923).

. A. F. Read, A. Narara, S. Nee, A. E. Keymer, and K. P. Day,

‘Gametocyte sex ratios as indirect measures of outcrossing
rates in malaria’, Parasitology, 104 (1992): 387-395.

. A. F. Read, M. Anwar, D. Shutler, and S. Nee, ‘Sex allocation

and population structure in malaria and related parasitic
protozoa’, Proceedings of the Royal Society of London Series
B, 260 (1995): 359-363.

Things have moved on since this work; for reviews aimed
at (i) evolutionary biologists or (ii) parasitologists respec-
tively, see (i) A. F. Read, T. G. Smith, S. Nee, and S. A. West,
‘Sex allocation in microorganisms’, in I. Hardy (ed.), Sex
Ratios: Concepts and Research Methods (Cambridge: Cam-
bridge University Press, 2002), 314-332, and (ii) S. A. West,
S.E.Reece, and A. F. Read, ‘Gametocyte sex ratios of malaria
and related apicomplexan (protozoa) parasites’, Trends in
Parasitology, 17 (2001): 525-531.
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10. The primary papers here are: (i) S. Gandon, M. J. Mackinnon,

11.

12.

S. Nee, and A. F. Read, ‘Imperfect vaccines and the evolu-
tion of pathogen virulence’, Nature, 414 (2001): 751-756,
and (ii) J. C. de Roode, R. Pansini, S. J. Cheesman, M. E. H.
Helinski, S. Huijben, A. R. Wargo, A. S. Bell, B. H. K. Chan, D.
Walliker, and A. F. Read, ‘Virulence and competitive ability
in genetically diverse malaria infections’, Proceedings of the
National Academy of Sciences USA, 102 (2005): 7624-7628.
For an overview of our virulence work, see (i) M. J. Mackin-
non, and A. F. Read, ‘Virulence in malaria: An evolutionary
viewpoint’, Philosophical Transactions of the Royal Society
of London Biological Sciences, 359 (2004): 965-986, and (ii)
A. F. Read, S. Gandon, S. Nee, and M. J. Mackinnon, ‘The
evolution of pathogen virulence in response to animal and
public health interventions’, in K. Dronamraj, (ed.), Infec-
tious Disease and Host-Pathogen Evolution (Cambridge:
Cambridge University Press, 2004), 265-292,

L. H. Taylor, and A. F. Read, ‘Why so few transmission
stages? Reproductive restraint by malaria parasites’, Para-
sitology Today, 13 (1997): 135-140.

A\l



i) &S pal Byl § plai

Rg,S Lubs

f G pdas ale pose § ol abile gSWH LGS S5 Jas
G JLRal e 3 Lgadd wad Sl gl B3 T LT 3,00 sl
G BLLe e pny @ Jlall Lgy (oeiind condglill 5 SU1 e degans
LS 2ol Dalae & LeSu 0 pgal opiSiall (15 8,0 &g, 8
pey Slin lguadls Ja of conuinll sma padl @l e p il fin
clelro oo bayad Sy $diiall § Laswl) Tuw S ,all sda o5
SBoaaill (g,aY0 sladl
LY ol ) sl «g_,—"lﬁ‘ b GBS 3 53S0 w)liss; G
de s, Gabiial a5 LSy ol g oA Lingolall sl
o5l agdd Leall Jsumsll (Sas ¥ allse J) dlayl 3ge0 030 e gun plads
JuaW e i sh 345 oy oluall cbadliwl jsal gd daaall
prosas oo Bads cloall danadll 45130 el (oo obill Gaslh 2
Ao e pud LS oAl aliae S fad ekl ClaT
2 ol Lall SLSIEH il agdl 43y b Laify Bisas Basly LAl
Stedll 3 e Yy — dbils Loyeads 358, ately Llall Alad &b

12N



SuSga o)L,

k!l G daty ) oNSAl Ja el hie B agds Lg3)
L3505 858y phany &) LLAAW ALE oluasd 316 LSe35 Gay
Jons O] pmall Jand ¥ olld a8l daalell A judy dlade
(blal — S8 G50 — s OIS Lo A J) Jsmas scisllall U ks
(Ghaiell Laslis allge I Lgaiay dg plas 00 o allse o iS5
s b Al dhe FrwAll s Gelah i

cuisily laiwl B35 Gagoh wale dals us dawlilly ol
Slay ol o silaiie Laawdall of aladt s e 3,085 codll o was G o
AL Gage Gl yls Ule uad audy w3 sll suipe « SUI crally LU
335 bl LRI G Jee 3l Goladl sa laay padl e X
Z_L‘wil;l The Extended Phenotype Sy oS 13a [ 50] Jieas
by Guobll fo ssiall SiSas S Slaley . shaill Gkl Lubul
s ash hdd foead) Je 3850 @ 5l waddl snadll Gigdal)
bl Sl ol

Tash Loy Sommindl 35al Liags & 5slill 13 53] iy i
londl e w3l 23 OlSle liaalls Blall gl 5,k dasl e
I Ll ( SIN SEY Sl Lgaa § 8U1 5, 5uns Sagia ooy
LS Jilug (o RSl Sy oo G313 Sliadl NS e KT
o3y gl allall 3 &Sall o,lell (e Ll pws L JéGGW (e
proaill e B9 3 Lpwds O OlaS ASSI Blagy AISSS
Boadlly plg lly oMy Ciluaaiily Jgadll Jie ddaall SUSIKY gl
SRS claall GMER) o aB g (Gad plady slegdl e I Je
65 ey oliNaI 03g) Wiy Jany oanhall LTIy (BSTN Sl
oot Ly L0l JLa¥l 3 ek wluall ol 1Say ol Uiy
a3 Pl

ssmse Cra JSE ASUYY a8 oluall aran o Buball Lol L]
anbly glrall oo plawill se o oS (Kls 0SS5 Jal e

YA



i) 385 Basas 5500

DS All Aaiadl lell o oad coaladll Lgie ain o (Sar Sliaal
elall ol 139 «soAN Sloall aa oy sbaill LlSa) Lgtaatiul olial
oy his Jais Al slaall dddiw gl QAT ol Gad LgakS,
Sl Ln_~. de b Gglaie wlus LY oluadl Fonad ol Sy ad
Lesslady eell po el &glaie LgiSly (dalae Lslate of Ll &glate
Lgie e, Guly driaadl LU o

Lash 0 sl Hlels a3eD oF oluall (S e Jaalls 13Say
AL GasleiSs aumill saaall Shasll aliall 550§ oslail
29 raaill Baan SLS (iall Holall say aliil) araaill bdy
Bosias Lllas Ty 1hadas KT oSl Sl oo Ay Sy -pna|
wyﬁs@mj.ebjﬁj@?gﬂ@@mékﬂlw
Laslsie wllss on — Slisall ciysh ey dgali (3 Luate Liylas
i pat) Lanll — LTt a3 30 Aea ) ZSEY pn ol fg
Aoshis 1das LT ass Jstj Balge cdely ST 3 ks alladl o)lse

adlatl oSy adlall et Lol Tl sus G Saa oy alaally
3 ool oty 08 131 (BT G (S GIS o) d5a6 Y] ol Y
Lawwdl LI Gady 0 OIS 1) 03] Gae W oJaina #135 sehs
i costaall Lgilay Sl Lgauds bl e Bam 1] GadYly (iglas
&5 Oy Bagam lse g SIS ae JSS ALl g il @lie
Jaiadb gl 3aas olale

Sas helyed e Lany Gl agstas aal Jads gl Lasy Lesie 13
Aodimo Slely a3 o Sas 8 aiuall Juelsgdl a g adlall oplam
Slun fo Sl Lgaisa wal ia Daad Gholggll e Laglaadl (3 cllly
BAS L auSe A5 _~1:JLHJ;,,,-L6__.,: Zaad L@l b 33 ashall 5t
08 sl G Bulaw sae Je laslady WLy Gide Vi
Saad Lagladl Libee (SIy #1530 Lo wing ola b Ll slawdl Glsul
Aoliie Ladie ol Bola3 Aladl 0da @ (obas Lad Jabs

ya



FSgs ayldds,

L5 waius o cag wssiwan @ ge Gglas Basy Ll a3 g
iSsne 5l Lesie lunadl & a1 s ais ol o5l ey gl
Llad danl daiglad duwde gelss o 5543 S5ae Lg] 3] fomuiall
Al Jo pidh ¥ cay pl50 apmgd 1l cguiadl SISEN oy W ade
Ol 2l G5 Ald (Sl Jo b 1 sbaall olie

e ool [kl g3l (gudall SISEH Jo dads S Gabaing
cobilaiblly olabll jguin ¥ 3185 oo dadlill Daatl SUSISI Lagiyy
(AN Slinall pe @y Fead (gl eladll G ol colidall A,
Ll Gy o e slasM) <R3 Y ol e 1 Jasd <ol sl
Ol e gl g5 obbibll A ae Wl Loalasy I Aslall aius
uam1@a|?n@@@emw@dmlgum@
Llaby ssle 4 Lig O do s Gl 3 Gop «0elSI o33l e
o (guiall SIS ela oSy cinall L3 Shatal Jlsb Gilas
o Sl e Lalad Susaa degana 5Sus i IS o Ll clinal)
IS Al obalall G guall pasiall selay o3 ey e SIS S
Sy il (o cnlill Giagll oLl auds ¥y Al SUSIKH Jae
RUSEGURPLIRIE RV

ple Goale Are s (JolS Gl fo quiall SIS Dby aey
pudy o) guiall ol SN Jo cadd Baas algs el L
Lless g o Jsmaad] Gudlil fend J] JolSIL (g 5ISAIT o Latil
AW BBe 555 O otagll gua] 085 § wusliw Loy (Jusll

Ol § Gl poe dlia G5 (puiall SIS Llay iy
de puilinll § s Ly ST paundty Lausali uiall 3 sl
Las sy L,ul Lball § Lndls Lowiy ST paundsy 53305 215U
Jaall J) Glanly oluadl e OBoaas olicsane ollia o€ €Y oll
Oalsa 3 (Y Il oo LS) as s oliadl cilSy dalias 3,k U
Lolay dga e I8 sacs Blpall Jals Lgie elaall Zulladl U3 oy



Cpaaind) 3 5ad Bugan 5505

ol Bl Slaa cilSy @dall 3 Blall sl 5558 LowsSsill @
asms oY Dl oKy Dl S G Lghas cpuiadl LM e cnegill U
3Soe 0sSar lin pUAM i p135 ) gadm LowisSsill e psgd
£33 Jl Jsaall Ll prads ddatadl oo LESK ¢ s<am 3 &llall syl
Lzaly Gas ST dpuda s ol & ey puindl LS (e Lald ualy
2SI Ll T B g esd Y oo ST dnalall bl G a3l
WJusdly sliedl @ Jadll satiud el ddase dBias olags JI
olesiadh s o Jadlly GudlisS dlawdl dbiad e cllgas Jls

sy pual &l goshaall Glill Jol (BN 3 eay wrmany
Goob oo ABLED) LAY 8300 wwiSE (uilil) 3 cuoundd 13l dawdl
1oy lesll o Gl dunds audglly (pudliall Jalgald wa3l) dilia]
bl G Al e shill el Ll e slugy SNEAY 33
AT Al B e g 53 IS G oY ne LI avusis Baliss
Ok PRPL It RCRES PR Ones

cdailall Aol M A ey ] oLl ola (re 1iSay
S alle Jals SGYs LS3l 83aall SUNEAY) pses oE8
oo Land Jaslly T o 15K0 JSa L wllas Al sliay) duaf
Jlal LousSanall JE ol (g skl ;L_A;sf e 3 o el
LU u eela BRI pa aall Gluill Lgash o of bl
-osS Al

Laady 1500 10,50 AN Al Saiuwdall SLVERY) 038 gus (i
s &S 55 Y zlasy dealos 3 Ldnudly Lolas gy
sy aus Loaas ligd dupdill dabiafl ol Lgy seiiud Al 48,
plaball Losaw Y5 Basadl ylshly Busadl oliall Ss;us-aj Sl
AN S plas s casll 3y Leisdly Lpadid Dlaally gl
s e Ol (g Z oAl pabaian (S clagsll daas sl
ad Gadn Lo SUW a0 (Aas e Lguday 55SAl Gualiss lagly S

A\l



SuSya oyl

Dlghl Jo Jgmaall G585 Alodll LU JaIb agseliS o 5m04
Lo &uially

Sy Gas aSY1 joatl Y1 e KT uilins 5SS G6 1igls
st Blasy ST Sblasy esly ST es 1dadily sl iYL WG
Lle, § S 0uSy ST 2olis oy dlalully TIIL T aigsy
HELalSals JLESY 3 wslly GBUally gl m 1S aghy JLLS)
Il (A ,aiady Al Ll el luslly pailly el
Aasl, Byl5a ASS Bl Ledl o Gl

Bl S L3, Gy cluiall @) grums Lo Lise oF aay (W
O w5 s dgie SIST 2 o5l sa e Uly SN g 5t alss
o Ll e will Zhatel Wi e waie ST LSS G683
Sl GSall 4 ¢ ns ol 9 s Lea ST i

Saally SMedl J) 553 el i SLAST Jym Slelpall ciads S5
o Lo ol Bulise iS5 Sl J) LY sy (Bgilly Jlually
515 Lgale s alCa] Loslil Jlugy il e AESH Sl
oaad Bu il dwdd e oMl 3 SN 3Yle wass e JBs
oo A6 Laghll B Lo dsd oy cougsthll L3 ga 4 AN
Bady puah LLaaM) SN Jlasg RRERT S radhy LS
Sosh ks ol el plel e ke slael 3 SUW sl Slealt §
Oe5aa! elalilly o3lally wobmally Gl (e Badae ololaaiul 1Y)
Solas e o0 LSAN S3hg olad Laidy Lgeasiadl &gl SUlgaal)
Sl e oty Laladl & il SUlgaall bt (5589 LS psesy
lgs zsloi 35 e g1 colisl aiand wlolucally § saunll (o Loghiie wlliS,
olef pall Lalahh aSal Blas Ll Lsilt blgan syl o aas Laad
Jelity a1 Slaiiat 8ol of Laal Jluy T ol laiadl s
Gl B Lo Ll Zadll odgd o ool sall J] oI Lsal
Li38,ae (sl dladie Sulgd way Losall ol e 2isas gl - SLY

Yy



Uil &S 5al Basan B,

de JEL e oe e Louie 3N BBNAT SLatE B L5 pall
Jbail usu, aah (Sla,lius ;,L_eim 5553 a3 ¥ 13U il Jasew
sans (e w35 5adosl il (8 amd il Jilal oISy l3] QY /Y
D25 AW (Gl 1D e Lgdady aams O slas Lgasly Lesie el
il puilia 3 badid Bastly 5, 2lg5
Jeodiy sl Dleslly Buiol LLas] e Al Jlas oI Lies
SUPy LsSA sl e sliall shasiiwly slal oe plrall
3 dapdy Lo (3l 8058 e 0] a3 toluadl ods 5B A
A lagie S udiag agill Gy SGlate Legalid uald auas Gl
AW Leaost Lain iy Ll a8 GBS uU°°:‘4-“4:‘ Laies
S Laial GBI e SN Lagins anss Y oYl Liaas o6
Toalll Logls3) Lol Lad ipmnglh ] Logie algall dl sl Legsl
i s ras zay a4 YR Lle, § S e aless L)
::ujl lae Lagd (daSly Loy Y dlany piuall sae o sl Jsf
3 G ST s Jabll 5 s d diole, Jo oblsy dalab)
Ludgu,‘umw,_useu@@ug“m%,L«,;QA,Asu%L_.;
g Y s 6 (i ga ety LS shudl oLl £l n o, 8L
LKty sl Llaiiay dalall Logilion o Gladll (uSas Joall
Shume Brpme gum 2 Lo o) LSSl degilue dalas ad Lals
oo Y S Bl GLaaYly daball J il Baaall LagiSl
oS3 Bl Ay oy SRl Guola Lagie JSG e Ll 1ia
Bao3 i hatens JI52 ¥ sap) Yo (e Jil ‘_5JL>i zled 5ok Blna
L,d o oolaiiul wass Ge dwdd geny 58 (0L SIS Gl (Al
Sliaas aial gl LG8 GIS 13 it Ll o § a1 <
aSar say s o lalinl Sluds Shd e L gaad Lg| . Jusl
OsSe s ey AT OSe @ 2l cllee o wide e Balinul
Gl il awds ol b Je ady a8y el sl LS Joa Lagel e

Yy



ASga L,

Logslinn cr Ll als Lagins ks Lad ogod) SLaiiudl (51 tlagishas
L] e g,y Lager ST 5ol glaall e Als JI Ja335 Y e
3 oo Aok wma B gl 80 Lexie (SIS s ) Lasks
sla ol (LUSH 3 &l o ,5S30 nk 13a T ey wonadl G skl
Liea e @3 tsob Bhill G and Sluall Lgeadius Al Slugl
Slse gLl Gllaiy Loy opadl solie I Jodall LS Ll S35
S o o aie gy SIS AN Sbassl Al alge aiSy cobiuall
polse anl JYS lagalas @ ¥y (Bl5 SO o aaly SlEL 3 o
Jaaa L_% O Lagilas 84S sk Legnlsldl prax &3 e Y ‘Eﬁbﬂ‘
deg (paliall 1,5 3 Boaadll o) 50 paas Llae Je nadl plad
Oleadl & puai oF i wsushkall abes Jlshy duse Jual Ll
o Blads Tus Ja3s Guis SKS 30 ptell § olaadl alase o
e cbagia JS puus 3 LaBs e UL 0 a8y (SNl SA s
po orenlii Lgulla] draudall SlaNEAY Ge dgial) oluadl Addae o3
calld Jadt il aws § oS
plel Jlad Yo 15 Balias dasiad ola JBU ) JEs U
Z_.ué_ﬂl ola L_@. Sé Q.J‘_L.a.” «é» Jlé._fb“ oe 1als QS_b «!)LLA”
50 3 Jlel se Jam Gaa oF Jds ol e S5 Al &Sl
ol Y e aaf sla IS 1] Lo Jo Vilael daline pdlias dly dasliie
sl el e M Ge csls A1 cbuall adlas GaBiaie 3] (Y e
Ll af ol palall aiSay ¥ ol OIS 13 (ad¥ls 3 Go els
(&y E;‘ &3 J9>90 j_\_L ol ‘9_&\9) as BJ;‘_; 8 0 C)L\}“ 4:;.9 C-SJI‘
o S @ osSau a3 e Buasiall Sbiuadl oY Las, olavaayl sal;
3 el Y 05 Y e Suaiall oluadl oF g 3 oY) el Dbl
w3l uadl) Laysll e Y ol Ll Jias Yy g ]

Ye



Cruiadl 8 5ad Busaa B 1S

ity Lelile Jo Sl Lleyll poue sSu O3] by ASIAE slsay
Laydes Al OB oo gl dale [eall Yo 3las 1y Y1 4
13300 Lais o Laat o &1 w3 Y &Y e Badiaall S lualls (6
aciadl liaad) oF G @ Dbl Lid @ bl Lad oS0,
3 wts — lgd Lsanll pd LLnll 4,400 Lad ¥ gl — 3 e
redolall Lgaain e aal 5o Lo ) A pans S35

Giliall us ol Lle o83 Jad oSy grbadn ¥ s Ghis @)
ol O Lisae palaius ¥ oloall o ga Bl jSall (K6 dablas
Laaully aide 3lby Lo gay ashius Lol puasl oSy coela o0l
el 135 .olassill Wy huall e Lol 1as cpa LiSY1y il ol
SLaaSt ¢ Saall Jeadlh aas (I Lsall sla¥l ale 3 () suanasl]
.B;.mjll oblilly olossl) e S @ a0 cluall sl Jio

O oY s 50 il SR pleil aal ) JEU Ju fo L)
U 3 QY Lganas i SGuall paand 5506 osis tialy W, L)
Lasall Wlly sa wsf‘gj ELL A s Jlis] Lady eais Y Baal)l
sasds g gl 13a e casd AT g g JI LA il luall e Zeatal
BB dgals iy Llius dads S Geg e algs A1 Sluall sUT a4
bids g o3l ool g5 e BT pe sl sasle o3 e SO 24l
oo Baaiawll oluall oY sl o lan T 4,3 dadill (S
;}l\ oo Baaialdl oluall sSa5 ol “;}H o pabiud Lo JS poan Y
By zooll salel £ 98 e sl K3 T Yl e 131y Min aslis
duoa3 3 gl o S8 4,0 dadill (5K LY saxie 53 (e
Lpant3s o 0s9 daidll (Jolad) Lganain Je Y1 o Buaial) oliaal
058 @ Bdwad oLWaA! paamill L6 (Y e Basiil) oliaadl
O Lead Lol Al Jaad) sdn Loaly sl s luall &oaed adlisll
Lyailly .th_?.m',,; S 858 ula33s LAY Lkl e deglie ik
Sy diile e daadl @ob wal Wi o e guiladl wal a3 Lia

Yo



SaSga a,lih,

aal i oba¥l Lany @ daall Jasill s Say dauls Lall
saliall (ALY e S B Jaw Jo o uds Mg . Jasdl cnd okl
LB e ol Yol pad Sl dl slid e Jelgadl s A
o oially wadl s o Ba¥y LG deafie S5 Jly 332y 3
2lall o 5 dalins Lagaal plallslls uslas Lual 3 iy ghale
Js= glrall oSUs Gasb (5ad Juill sy o1 i LagalS (Y @bl
cdandl ay By5ee 3 el B pbs a3l sl o1 lafiiud aas
Juae Laill §6S5 daale Ay sby daadl (bl e IS s Louie
oo aile nisbll e ol U Leie (s B Yibsy Uaugio gal
Oeallsll G cpiadl 3 oliaall auaall fo &K Glaw Jaall

S blally Sluaill @ wasil day e 81 Gruiall & a0 Suad 13U
A58 comadill aa SRl L35 I e pegidl 3 oY Y SE,a5
s ecdale,lly A i Jal i ;,L_.;_m;\m\ ) &Y Slas slags
oo ST Jo Jsuantt Y Jslans dguis plaall dal Wl 485 o3
a8 ol s L0 L8 o5 Gag daaslsh Al a5 si Jllie (e daley
Gawly Liied olowd ae @33 o) ke olis (W 5s
olelpall cgalyy Lpuwdd Lasiliwdl Joladh 3 oSaal Sl olaad)
L daslall

Shill Gabis ol oS i JBAN clala gua] sl sag
1Y ol eg a1 Gile e oY adlioe caliad Lius i
bl ol LglSalis 1885 an, Ao Leba s Al clelasdl 3 Led il
AL ohlaall fo aBsia pe Ji g

LiCay a8 g0 § Y Linval cpuiall 8 5a0 duale fo Liedhal aa
Lol daidie gus 08 oils o il ol canle st Lo d3me 4
Opeiadl &Soaas Bl Lopdd IS ol LgiSly g gall i e dS520
@silhy (@S olaal) oo pdlss Cobas dla o5 O wa
G Lo baBs Gl (Y15 S obashiul 345 Al olasll )

i



il I salk Bas 853

SLeadl gf el il LS dsm plrall & ooy (3 St
ssM

@ oie Ll aed ESLI &gl BL3 i &a AL el LS
gt SV AT 6T o axd W diglll guuad LS5 o dlaal
ssalally :-J\J;-AJ\ e — lsjm\ LS il Llas el e oo
s SSU Gl anlgl Guiall SET o s Wlal) sigs paiall
Slea oo Ol Uls & ol cpdll caniall Jie Y1 05855 Sl
2o Ble 0555 Yasy (3LEYL wagill (B85 A angs VS dabida
Sreda Ipad

pealli L6 Srlus ale dog Logawdl 4gSWAN LLS &a aasy
L3l) Ll cllpadl e Gan 2ude 5o Lgiad)) @oill Bl 3
B,6Y 1ilaa 1w Lok oanll 2] ear Gy dasensy cpdalull
= Llans ued® e lgae Jhy o) wads Lusall 354l
e whausll Crieds sese 3 aSail Jlad aliaay — dadill ola
el OSy Lopwiall Epal Las B AU 0SS — Lgady
luS Lo padius ANl HSA o plra sa SOl Lgsl gudl
poaadl O (B LG Lola Ll slilguall Luwilia o sS3s (S, aall
oo Luolas Bl iJadlly Bugealie pf Bolus 3 conus Leghe S G
Llaial g aigs olilany zoball dilae o &gl olilgand! Luwdlia
Load 3 Sua LS gul) dsb [lus oladl LSbe Lgibin Ll
Jual osuad 3 Jaills dagie JS e anly chsb e o g5l cusyi
Basliie ) mas Law B il Jilad) sy (ALl

o sy valy b ae 2ol Als @ ) LSS 16 1S,
ol 3ais oo SSL ol wie A1 areus o pn 3 oS3 il
Aogauma gl dBsd Gugyal Balie Suaeill 3a gun Lo julyy celliS
Bl Sl OIS da Jlaws o ol o 350 3 sl Gla 555

v



S g9 o,Ldd,

oos L Lrall Gty aews Jgd IS GIS 1ily paiall Esae @
o e dl Laial) olelpall Gadall arwdill s Jie of & GAall
Lls g guaglly dall 355w ”Sﬂb ST-SURVNTRUIL (PRSPl
@ i ol Y sl 35 J'{;'chsiﬁj*i&idﬁtoﬂs
ads @l @ oMans GUSS 08 GasEnYl oGeal o Gluaall
¥ il oS i sl 3al al Sl e Jlie J) G s
zaodl Jo Gl abull da dulay Lo e fog dagilh Bolud any
el saall Selall 53 ipaCiall il Y e gl dai g
el G NS § Jua plro 138 o oS8y sl dales 8T LS, 0
sin 3 Ll dgiolls! aluals laylin palss [ 5KAll Gansd «@i,d &
L o Gy oy by bl puadl b SAE Gl Al
b Lilsler oo 3 G dgd poradl pladall pyuds 3 s de)ly
s ey Leaie Bale (o laml Wbl Hia jedais GIESH Lged 3 @
o ASIL iy (eoal B o dguanll § Aius Lojs LSl
duilal foal daa wal 55SE al Jla LT foy o Lolall AL
el — S b bl doiin LElE] Gk oxd sl
Sy il Al i pling Las Jsbl z sl dulae Al — 33y
llgaadl dal e das sy 6o Lol dads Llsy wlitl ol
LoV Ll ndss Cpe JE 085 I Y oIS 1306 dwsll) dygall
oall Lol ) oobadl) oo ol eS8 LLBAY e 5,8 plad )
IS K13 S oKy e G2 LS 20 SN algdl) 60 a6
el O Brtie T Gl el gu BGae By Al sa Y sgd
zol5ill oliles B By 585y g sl oLST LSy 18 o lenly Lgtal iy 54383
Sl ok a3y daany of bl Lilee slST Logilh Sliay Lol o585
Lald Lghe AL 3] falgahW dasnl (0 Joas Gl S5 Jiluy
ulite degans gl (ol Liide ooy Lo, Yo 538 (o o LlL g

YA



Cpaiad) &l Bagaa 3,10

o G OSs Leghlil 3 Kl po el Yy s ol pd ey olSadl (e
J3l agihi (ks dgalssl el B35 La8 claall dls Als § A agals
pledll crand LedSs Ay (4685 03 13 oliddl ngay dls 3 pgra) 00
oteiiudl do plinaly Jpemadl uady calaball Jolis bdd Sy eS8
B Guids Ll Llade SIS 130 eelaadl Jobis bads oSy o500
Ay iy puide &S50 Laily puiall (u &SHae il LegiSae 18
oI Eaa fguinll plaall 85,0 waly dalid gas Ul sl
Lot puiy K15 850300 SBLAN G aili el say o sS3lI SUY Leas
s5aY L3 daadl Sl o @l ae psall Gu 3 ae Sl
S5l cais Ll 3 L o3l o035 a3 oLl e L SAM
(euial) JSISAN Gl die el S35 31l LywsSeill olias oo La
Sl ) Lillae JE35 ¥y colidsall Jf bodd JE55 G058 shll esls
el po gils 1iSay odadis i Al e Jiis Ll T fs5ie
s angd @il puall quiall SIS Jo salad dgends gty SIS
o @ Jls &l ey JOI Jaall ) Ll slasall § gl
O diall (553T Bre ehaT gl Ll g ) 2535 Lesie L]
¥ Y dand ga paadl dld 05 ol pus Jf JES Lesie Lgils
G LSl e3ad @ Low Sl L 1Say gl Jilall ) Ja3s
LS &sill oUlpall aian & Baclall o Y @,a30 SBLAN ol
sl Blall 56 ¥ An aaeadll b e Lol dads of o
pealadt gLl 13 i call o 5855 (3 &) adss 18y Adls
bis aaly guin JY5 e Jla¥l e degeneS JES AN oliaalls
sl ous s § Lé A 1Say LAY Guiadl J) Jum] RSN
SBL el Lely plrall daay oIS LowsSgilt ao asadll Cs i )
Sy e G SIS &0iSa) Joo Elpa caol aii
@ e guedadl Gu Al dale pasdl (Y (guatue L)
355 A peas o Lians i 13850« SEY ol GBS (5 pas

A\



SuSes syl

Slaall bl Glasall Jligs wbdslo Jilie (Y oluall e
da3lll degiil) Al Slugy plre 3 Lol olaally o Silh
gl W ells Yol cpilt Llaually 5gpamibl oliay «2bly oS3l &
Jaall 3 elaall o JLBY (3L Al L3101 deodl Jolge sagall
Loladl Lgsa 55 Lo sSsialls 0 gpeall (sa5laidl diliag - Golull
SBLAI e & Sal o303 (o dsus S5l oo nd e Bl Slus ws
Al lae e sl pall Llas Lo Gsasill ellliag
Aagaud! o da,all SUYS

S8 O 29aSie Dlgs Hsual O ratind) 3 5me Ll 03] A Y
UL,AU ol olalaial NEa3 Lagd) 3] B,a3 & Jalll ,un Yy diana
Yo Ly cosll ol poally a1 51 LI guail WIS olaS Y
G Swaddl diaseally upsllall L el Jlaadl g oIS (e
s oo padaiy Ul il Juiall (51l say ¢ Al 308 Sle
olaall dglel o Ao abaiad Sl olaall ‘_JSLw\,-kfa 8igd L nua
Lol Je desls 5,5 L 4us u\ iyl oL';:g.II— 1o @Sl
Lalols o oy alos!

A gale olel pall colS Laga @l 3 5all (o Y augl 5,05 L S,
Lo Jals didiele LS oo zoas W Al L) colS Lagay
BSh oalaall ey . guinll SIS ooy Y Baaall dadall o glasll
DolaTs LAY Sl o parSE U] dalay slli ¥ oo dlia (Y
&1 The Ancestor’s Tale GBS Sh WSy oo e Luaay Jadll
LSS e p 53 lina b qpuinll SIS G olyall YIS o Js
Baas diglalie pouad

Lis olils Blie § etuly slaall 833 1 uiall [o]
GBI Ge was s J) claall sal iy e OS @y dabia
L Sole Al claally . 1iwa Lgae oplas AN 3 slaall !
pluaadl (o — Lol L8 & 055 oY dass o s Bl (0S5



Gruiad) 3 5al Basan 3545

OBl ull Jeo oy L LA ) Ldans S daa B dpo 8l
gex 055 Lgae oot [orall] dule aiaty Al oluall degans
sy Llaiul bl Al olaall o WY uall posiall olas
LJLaYl e AY awa (e 30
Lol sl b d] 8 Leaie « SLY ppatlhy LIS G S Sy
JusYl e bl tgas Ja5s L,m Aalall alus1 o ae Gl Gl
Ol (omiwad Luaaly 558 gau Lo o 20aT Sluwwe § A Ads (55
i3l SOl sY5e (e 1S wal Lagdy s crall s skl
sluall p5all 38all Job fo o3l e Yols Gl Galel pidag
Badlad
End Notes

1. Richard Dawkins, The Ancestor's Tale (London: Weidenfeld
& Nicolson, 2004), 359.

£\






2579 NSO s : 305 90 2 )Ly

was S (9>

s abay ¥ il g Bl i3 Ge slie Jas ) by die claial
e als i1 bl Ciass (g5 STLIL aall B

Laall wilgall J) LI Saas WS cdnaadl s ae Joad Latieg
B ot e gLl dgay of ol (sauball alabll daisll
Lewiess Baaill 2Ll g Wil olll UKy Lud, cuala oo
Gay Pabl alall Lol 568 Sy cpnd jeadly V0L ciacn
enls L,m m“u oha¥l Jladl cipuall J M L840 auatie 3 Ul
d e.LJL; oo5 ¥ Ligy ABL lguwdd cwadl My gelel Lulas

lgale o 0sSe Y Lol Yo Jalas caly ) L)l oS
CBlsa 3 b e odiel LS (ool [lue adsay o Egd G
Saas Lewdas L (eulshl! iS58 desdn yeas S5 8558 U dgoline
3 s Ha Al Lesiey Bl enind wlliie § pulgll 3 Cus
o Banly 3 palaad gLl 5 Sall dhwdh GiSs oas IS
Aalba of,us Jaadl daus Jass o Qe Y feo oasl



S8 w)kine,
:River Out of Eden IS 3 dexl JSu o lasy) Lghe e LaSG

@ Yo, pla,) e LS Ll lasl asl b
Jans dualall zgoliall Gy daiall wlyslalls AEstie el lus
dasuall o SUall Lol 3,550 cligas J) b Jundy dilas Ji3s
sl oalall Jie — ABAall of LLaN liwmlgall s,
3 Lils ol Jo lghatn il of e 3l staal
Gl GusslSal alia 5l lalasl cakd oLl

) 33 Yy ks W — pa

Loias (Lol Jodall péa] aiSay dbiw (e Iy wolddy, Sy
3 osmin o GoranslSY a3da) aw kil Lk e IS T
il AUl ey edalall bl Bl ik sal e Gl
a3 i Jla L Jey Lalls Buus Lyae paise clalall alles
@t oo AT 4 g Al ey OIS Lo Wl Lciiuailt i o,las,,
Lol pas oA SLLEK! nds Bule] o) Julas Sule) 945 AT Lads
Gobs Baaa DI e bl BASH &) (Fa g by Fesy Lol
O Bagan BISGH fual sl a5 iy Lo Ulley Kiall Bpan
lagr ali gl pndifl Bolely Jalaill Sole] s GLLASS) Las]
~,bass,
G Twlisy, e pB Al Sblpadl Go Jlai¥l awds Salely
JNAs 5 Sall aia aﬂ;x (13a) e Calhe Uls @b oSial eay
O 3226 sl e wlsludl clale )] dalall ale o
Ly Juss oo S0 Alall Zassal Lo SUlgadl 3 Jlasyl
doliw ple clnd paan LI 130 o onBilol) o e OISy Lgailing
Sob Jalall allall agin ey copball LAl Cislia 3 oblgaadl
kel Jlu,l (Jasll a5lall «yb asdy) Niko Tinbergen s s
Tesdh Baliy e w3 Ak ccuadl AU Lk Lgle uas

2



STy IS Al 15050 3L

@3Gwl) J M. Cullen o< al s o3 wad alladl o) s
2t (@olall Laaslt ol e cleglally 5,55 Jads (o lats,y U
ale 3 ASsladl bla¥l H5a5 Ge &SN e 3 oblsall ol Loy
IALRR

(BU ol Hsliie o ASEIL Dbu ge podd gl sanaug
aLL_;M dadie 3hanl shiy JLad¥l of SN TG «sall ye AL
el S G bl eadll e 255l 2a3be puludl § 5o
soanll oy ol Bk e Yo psill 5] Zeganll Zaliol Jans
2353, @il padll QAR 13a ae (posaddl day e dhaNIL
oo JLasyl 3 colaglally Lol lasl LS e waadl o aile
Wash Lo g lally guodll LRI Grmesie Hlail (518 Slilsaall
Lo gl Sl 3asadt oball o lall o, Lats , Gaakd ,edl Gallad a3y
oblgaatl 3 JLasyl hie e Lla Ol Caasy Zuaall

bt alel Jladl ia @ sl Jae e i ol Liglad
s Akl sblgaatl o JLaddl iy a8

SlSsle @ plats Ousih @ oL ekl Ll s,
al age D985 Cadll o3 Lablias § lin OST elgw «asaIl ulL,ayl
2SB sasliy aebanad WL e LAl G Jesaw okl Y
shose ot Blali o aginlos a2 3 lia oS 1] agale (a3
38330 Lo Bl Sl Ay y (opdliall Lovaall 534231 e § 5,Lal
Loblpatl G JLasy Ll fe Lalys Al salglall o dagll sia

acldll oblgaadl oo JLasW waall ,mun lia peal ,;,m e
550 cnpl w8 g al sl colSy (o blgaadl Bl la] dwl,al sl
bR, Sas (X5 i blpadl go JLadil (e Suaas Cilsad edill
‘1335)1 Lok oo Basas B30 pidy dball fo lgaisgs dgoase
sasy oblgadl ey sl SN Jlu,l Jie cdaadl K
N PUL S I J;Ja;n Llae JY5 ol Ladl [ekd o A shludl bl

to



SuSes o)L,

J. S, Huxley JuwSa .ow] on Jlael die dgal) SB35 ool
graadl GRTY and Ll fo castall AN e S s3all G
S5 cavsl daalt dluad § JBU darw Jad colaglall J& dullad
S 5as3 e 308 3,S0ay Aalaaly Lgud Lilles Easudll ol Caalas
S adl o AN &5 laal) slayull AlasNasy Busae plgl § AR
GA ke Garb e Juiad Liladl ploW o Glall Lew,le oS
5523 o 9o sl LS, i ol LiSLE Lk 4INA o el
3oL Jusl prmall Sleadl o b Blew oo gand RS sLadt LLaYl

Lgailieg
SULl rend soia s Sole] Jl s ol wpand) gisaill
Ball ale 3 craodill go JUI deall oSa s i Lagudl

Sl § Loailly Lol 5,SaN avusiy Jushd e Ll Ssbal
sy Gl ops Jumlgilly Samdl e plinly el sall SLSA1 e
GOl allall 2 761 oladdl ligd JaSay dlall (335 (5556 alash 35
Lot &l clbisaswll Caslie § *Amotz Zahavi Jlal; Sigel Saull
Gow aiud Gl dgailing SLLEW Juse o goshill alual) 3l
Bolayl ol 13] Lads Ggadie OsSaw Gowall liay disball ol,Layl
Olsi of Glaly dndss Jsfia (JBL Juw Joab dgluse dic 23T Lyl
Lof edaa,all 8eliSH e Bobis ol,la) Hauhll 5S35 o waall 3 Ll
ey baks 3elSH Jle Sl Y o dga il 3 AAKE Lgads ol Y
Aol Sllgall gy ST alany @il sl Gl e Jans
a5l sa Handicap Principle <lib Liasyl Tus e asgall liag
el dlaad 3N
ST st oF Zelalt Sl pussl S JBU Ligy cagdiwl aiy
s plal LR puse 43) 10ua30 S e 5l padle spae e
oua i cdadd | phaill e LIS, o8l alaal iy e w,lads
Jlsly bntadl Jf Lae 136 1,00 Glalgu] paas ] b of Ly

1



STy S b 500 ke,

cilS Al PDP 11 5 PDP 8 Coalsndl daw <l Losie el
ol ._.L..lc OIS Leviey casall &gusll Lawladt AW (o JiT ipe ans 3
o el LSl il Sl e dBLa degano Jo SLlully pelndl Biss
Lpaudiol oo daalls 3 w5las; OIS LB Sllal o dadus alSI
ol Limes slisel o Blaoly Sl cblull Jdady Jaaws 3
LS LS Galey Sl jae J) sy0ius] Laals @ ollgpall
Shaal Jawd ga5 GaSo0 Slear Ll Sty AW Ll gl
bidas b o olaiiS LSslall oblull daaud o e 1 (6 S
PDP 11 jisb oo cumlsadl aal sas lasi 43,88 el ¢l paiuly ;adf
igs Loaliiwl opall cadastantl Jof oo i€y &a,al anan a8 ot
o mads ae OIS Losie Sllall Tallas LinslyiSS 3 el
Jlsl 3 Lol ndl LiseslsS Taalany BuSH o350 (il ellle puka
e

@ Lolall ol sSall A, JI Jia Jb Lo J) oe3ll Las Ll
Paly Lig saall e LI 21891 3 LB elsbr Jla olis; O aas
ol o Sily hall alua¥l Je Loy Jipani 31 oluall sl
‘Qb;,; pian Laass Al ST oS Loaie Jaias ZisasS ailla,
pad o S wfg cnly Laie b Jae [l 51 aS,00 a5
a<ly Bashe Tas oIS Loy comnl @ oG tbfﬁ”_» ol calilly
losae bl pliladl Ja3 L

3 28 &Sly wiuSl 3 Ligll Gl aliae o)lis, (28
Bolly Il iy Saaelt 576 LT bl S3060 3 peele YSou
(ot cols Lala 3 al¥ wal § e O €1 (Ko Goge any
Wpad Florw sy SN 5alie aal J) b § oda Yy ol
o3 4 OsBuny gl AL Sl )y dis ol oy
gt ] &l gle b Ll e lelals ik ey sl
R

1A%



3uSga a,Lins

End Notes

1. R. Dawkins and J. R. Krebs, ‘Animal Signals: Information or
manipulation’, in J. R. Krebs and N. B. Davies (eds.), Behav-
ioural Ecology: An Evolutionary Approach (Oxford: Black-
well, 1st edn., 1978), 282-309.

2. N. Tinbergen, '‘The evolution of signalling devices’, in
W. Etkin (ed.), Social Behavior and Organisation Among
Vertebrates (Chicago and London: University of Chicago
Press, 1964), 206-230.

3. J. M. Cullen, ‘Reduction of ambiguity through ritualisation’,
Philosophical Transactions of the Royal Society B, 251
(1966): 363-374.

4. R.Dawkins and J. R. Krebs, ‘Animal Signals: Information or
manipulation’’, in J. R. Krebs and N. B. Davies (eds.), Behav-
ioural Ecology: An Evolutionary Approach (Oxford: Black-
well, 1st edn., 1978), 282-309.

5. R. L. Trivers, ‘Parent-offspring conflict’, American Zoology,
14 (1964): 249-264.

6. E. L. Charnov and J. R. Krebs, ‘The evolution of alarm calls:
Altruism or manipulation?’, American Nature, 110 (1975):
247-2509.

7. D. Harper, ‘Communication’, in J. R. Krebs and N. B. Davies
(eds.), Behavioural Ecology: An Evolutionary Approach (Ox-
ford: Blackwell, 3rd edn., 1991), 374-397.

8. A. Zahavi, ‘Mate selection—selection for a handicap’,
Journal of Theoretical Biology, 53 (1975): 205-214.

EA



‘>elgale

Jraila JSite

Ioals & claalil) padsy dwliCul o,d 3 Gall Ba Laill S
oo zoaiwe DNA Gu gl 3o ang ¥ . Sadla Eaas sladl §
3 ousal dliag e 4Sly (Fhall sus] pliw e sany 308
ALl

o Gy pandl Ghag 5o il Gualy Ga S IS Sladall 3
3 Olgadl ale 3 Lbal sluhyull Ll (e degane miayi 214710 ale
£ ol Llgs Allae 3 LSLaSial ALy 3 agilinaly 1 5ius] Zasls
SIS a3y SUITY PUMA (s e dablis ;o< sgag! awls Jula e L3_~._.
Aegaadl s elael (o oo 53S0 oy lans,y G

DB ol Ugs B Shgad olelle oIS ] blngs Jals Juasls
oo O s sa pds G Ll e ) Jlaaa) say ol 2l
ssee S 3 S L S LI SBT oSS ot pallall 35 S4wis
pas Bl el o Wde Lgale il il Lddly oK Jdas
s Glgaa saaw bae o lan, Jl-c,::.x;i 1 Saly Laas sleke
BT 0] oA oS o el S5 ol da ol LIS Zasils 8550



FaSgs platy,

ssebe S5l Glings Lo (31 S paas ¥ Sl a3 (hguddl
) ) gl J)

obbi ol 4 A s dgludl audais Gusul =< )5S §
ol el ‘_bmw i€ oSl e Dl Gan Lgadil GusslS
FUS G AN IS e st solad, Ol dale Luay o lilgaall
sl olay o ) N5 Sy aay S5 bl paany Liga 0185
sall waasll ge dals dlia IS Ja aaill Guslt obbd e
@us 3 T Jans wulii; o€ §wmall cgn @ Lo & jless 233
o5l d) 2 55 il The Extended Phenotype «iall 5 allall kil
AVAAY ale

ol LwleY 5,S5U 54 4k3 The Extended Phenotype oS,
;;,;m de dans el QLI O (AU calh OGS G Latuf
S bl ool Glgall OIS aslell 3y o adl SIS Gualy Cnadl
@ slall 1 sl a3y ol ATl Bamy cpally s A VAAY ale ol
abiy oealli s s gl Lol &y 500 L8 diLb o llgaall sands
alsd Bafl caatil gl Glgandl ga Gl Jsal Ladas laag (oNandi, ¥
oudlS @ Gad aSBIL Joyll Sl 0o g stiall Jasll el
il Ayl e Gl Jals claall s b L3 Gase b say
L 0Se gl o Laads Al Jlasll ol e desiuall sl
(gonll siny iils J) d8d e dundd cunll e Jolal ST ol Baaly Liae
ulm iy Y L) AR dlendt e Lgislasd (Y g ae 9o LS
Leu daasll Jal e oS5 coignll el sie dualadl slg! Jual
olh s b smg O oS Y waly o pidisay wuaT Ll LS
Aaadill sl slalbhall alaaiul palidh ol opaldl e bii
pans pals (8) S35 dae Glall palddl sa (S) LY o1 paral
criall e Wl 3 Lo Ladl SLSISH alias Le Jeg Lol Glal]



S oS 5o Lo

35 boall Glall aise § olaadl e o) lgatar Lea 0asfill 0o
Slafe IS 13) Sy 55 o S5 5T S8 duuadl Lla¥l e Gl lia o sSs
S5 5SS e JS obd 8 e el (Lioadl 3lal] dlsles shaf () S JutYI
Aol Laall (AalS &lall gulll selall) g allall ool ¢)luSasu
LIS csnall 83850 Lo Gle muy bads 55 baaill die s o) Lo sas
Ll Lgans il dlledl Lo S5 30 cSLYI 3 ol 0o
Bt v o SIS AN ladedl) &_g“ Ll gy i 88 Loaal
Al e LIEN lalgld &';—‘Ju l Jeg .S S UA 23S Jal s
LG 565 08 qeanll Guali ¥ AN sl L3S G dwial)
s L &, S dfr{u Clic aLd Loe o Jsadll

Staol Gelal o abally Hebll (ilaely GualSll cgn colS
;4; The Extended Phenotype oS ol celld) Lile gransl o L3SV
llgaadl wie sbull obSsble Jloe 3 Lokl Lboe g (ulis &l
oo pabally Min e 3 OGS Duaal mass sl JIEL lia 3
oo Sl S sokiie daaal gude elld Gaias ol81 § 4T § sl
woblgaadl wie bl el fo wums an ) oy il of LS ghasl
byl S s S Haa ST o e ot il dida il
slall 3 ollgandl delps g gudse o u«;g el Jlaes waaill
LS bl daadally . phe Ao Y1 dlgund Ge 1inly Saad V) Jads Y
The QBS e Bagh o1 oo 6331 3uS50 kit , obbS avea &
4 tgiassy Al U_“Lall;'g Lla,y 81,a ST Extended Phenotype
sl o all L;.;.Il L‘,Sl&ll eSB! el sasadh s3Ses Jeds LS
Bk uralSH B3 cipm o il epseill Sum on G 2l
el guatl Al

Ol dla OIS diw oale TA- sla Jid (P58 paall NS
e ea Uslie OIS TSl Ct ) Cisn Lo olal Jsm o
JI Bliags w3y (LsbsS¥) cnie dsbll e aly oransly 2ot 4

o\



SuSes o, ldds,

WOl B 3 Lleyll [siall 3 cdids §yanie aladl BT e all
g aE el S 130 Hiias Gl ey ol alasY1 BT aas Jgs
Ba Lale 3l o 3atud sa3 oy sluiss L3 ols &, ol O
The Extended LSy .asqill chadn of aila e lis oSy ol
Jars Ja 150 Lo g&.ﬁ)ﬂ J5wlls A al) 03a re Jelais Phenotype
OIS 13 Bans 136 ¢ sSae Sells alad¥l B3I (Rdy andall CLATH
Db ud S S paall Ge GuAde Sl Olss (JBU dis Yo
e L',SJj-‘s,S.a R N EURUNCIONN C..Ja.ll_, alasl BT elansh |, ol g 5 41
do 36 Ll oS ot dils ahas¥) BT delis o) Jois o kil e
s AUl SIS go oJpill o Joas LS ol lamaibio ol
Uaad Lgale 3l o)f 3aias alusdl )ml-,‘n sam ¥ s Gay .alad¥l BT
Lllie Has Ghall Ji5adl fo cond o Gaags G 15ae G alls
al (el bl Ghaall 3 Laag 1] Sa) Goadll HBG tg
B (ads ehaill 138 e S ol SasSll (ad3 Lol us 3 0SS
oadll dgla e slaall g oallall el ittt oSG csls s
Ll sloall iy o 35 Ll go duls o obe Jls 3y el oy
e gl el Lol Ciias ol Gatud ¥ Lgls (gaall
daub § The Extended Phenotype LGSt e 5ift olgiall 235 a3
e LuwolSH LL3 oisn andy ol el Gl ) aVa8d ale
Ugiwe Gl § B slinall o S msgs L) 3f il s ye
Lty Zosull o 3T Jlhe dla oSy gie dhniie &y 2l 0o
S Lol 1my cable dpbus Judlall ceds Cisbal 5y ¢ stsll o
slll gramr poun Lo Bule .LUSH Jguas o 53T Jund g sudse
Sy Al LSS cnel e Gasaa Sy (S e guall e 15uay Lall
Lon cpull 6lasl gy abiblall Gl a Crae s oy Louic
23 Jaladl 08 Gl bl dwAly Y Tase ST ae Y e alany
baill pe (Bl gaaadl) aaly asé s Lag dagull 8L 3,59 &

oy



Ly - (Labsalall Bagall) 5T 08 olius 86 Gk e diell gallall
0 oS Jliey SIST al Uase gall A6 s o LiSay (i,
3 il sluall G e Bl o L well goallall baill
Judlall

I35 Sl 80K el Zal,all ¢ g 9o Aladl s3a § Silally
sﬁl;“,_«_m: Loaas Lgie Juii) & gusill s 2l Lasie o5l (e dinie
AR (g gl Ball Callay ¥ a3y JGEEY skl 3 Leleaa ans
oS L nslie He ool Ly Balall dlall an Sl a0 iy
343 O b g g nl) Llalall clacil agalh Libib olis Lo 733
Joid alall G5 Jo wslie § Gld J3809 oo Slan e Wik
SLballl o Ll el ity BaaIl soandl e - JETIN 5 skall
sill Jo sipar Y 4] Ga il gy nll Lol e G L WS
SLLARI 3 Sy LaSat Lppm Bl ik Gl wlli e Yoy
Lhibll ol dadl Lie ada Leale Wil Jlay colall 45,5 Jo Lgidly
axs g o rudl ponal wi) A o isE Sl e (obbibll ollil)
rdiag ey s L Lals olbibll ale & 30 )

Sluad Ll Lol g0 aiall gralall bt o] Lo ks
Buay uyall Hlbc) Ligas Jo S5 leo Bwse obbidb Hu 3505
Bpae il Laul Llleayl Lol sin ol fuady Lady oLyl
Sio lossats § Slegane 2islad il Gl ok LS 5o Lo s )
sl 130 Jo 50Se0 alin, ol uy dieleia¥l ol pdall Golael
13403 Sdy The Extended Phenotype _GS § adl, 3puas Slai
3 algndy 58 oo claglall (e G O seluy 05 dis Ciuayl
Woall Lehsbie L5, Luall QI8 Jo (5805 2lawll felsdgn dablis
LT olaty e Guabaadl GLa ) pass ) il ISl ol
o LSy e awlll LN ) an s ishll daige J5lie aag Loull
oo cpbll Ua aid daliae dlges dise adsll 3 J5L OL8 2l

oy



BT PRNIP- g

ST dasall QLas¥l e Jadl 558l el Lesie izl JSlighl
Geass ppsall e o T Jieuy oJ51 cuphall J85 23K ciayinl 8,0
pamaa SN 3 LA algndy Lnse J3le by calonglsiSilh &
3 ookll il g5 oS celiall alge it J) G55 pan 1in o
@olalt ol 3 cohll il ol e KA gau die awlll L6l
WISy cpsaailly 3 |M elld dany e Guoleadl GLa0 T o ity
il laasis S el § Jlall so LS cabilpadl lanas 3l Ll 3
db-ﬂuuui.—sb&blslﬁ,]&mtjﬁmamﬂjomly
Ol S 5g8 (5,51 8,0 The Extended Phenotype of,3 LK sl
Y o o olLals @ VAAY ale Jadll ol Cegiwl 08 30S50 J;LZZ.::U
Lealady Lelaayl ol aall ol § ola

Lol o B Jo sl a5 €I Gasdl Jaill 5 (g5iay a3
Bhay celllly &KUY Lao cuuwde z5 Jud Laas Ly dlad (5ale
de sebad ol ol i e oAl Jaill @ Bl AT oY
G oLyl () elgludl 3 LR (o duuid FUailt sl Jlaal)
O3} Bl (e clBEY ot elss LS sl (goallall gk
3 5uSes il e Soshe Bl de olsadly 8ol s¥3e 340
aradll U e Ul sl 13 U s (ahas w5 Jeladl o JI 4l
Ll

shan Ao 53850 ik, LaS haylysall dSie dls @
O slall BoleS pslall o oSl alall LAl Laie saady LuslAdl
ik (D) oSl elll JLRa1 ol waty oo gudse & ool 5ok
Dd guall laaull isub ellall G 1305 .(d) poladl aball Jlaal fe
5l :JLA”%) d 5 D zlael e gluie 13l LaaS 2k g
itael o saninw Slsdie g olal & Juudll 5ainl pay (4510 Sllgs
B (nadie dd § DA 5 DD duuadl dalal (585 Juill o &glusia
Lgs oo YoV adss Alolall 85801 3 S gbaall &ojallall bla) oo Lo

o¢



S yasSHl ga La

oo Y1 Bac e G ghall Y Bhiy (oSIall ekl alianal 4
S ol ) 5350 Jumsh ais et Alec Loi cungund Eiall JiSH
Ol oSy Lo sy duuill olgy pilafly oSIall calall e Uanls i
doe Do ] clogs @il Jalully ¢ raill Sl e Yo ale 3l
i‘au-am i a9 Jlaal J] pdu

N Lelaia¥l oball e dogane dwls § ol slivaall §
e Bgh o rtie Layy olligh Lol 508 igia @ 8pall cLLI G 2un)
Aalgalt bl dlas Lig all AW 5 paall dhiaall Sl aall sla
g e Lgilie] Slasead of 5o mball diil Sliast Sl ssT i<,
2:83K1 8 rdbe Lgale wd5a3 o sazg 539 £ 53 e g sudse BT Ll
Sl e YalS Gl dsjle Wilao GAGAT el ulaell el slge o
leale 3k Ges) Lles doaall slell oo o Lgalaaial oSaa 3
U (Eaaal) SBLA ) UL &bl slsll g (coni ol
soaly cdawds g ol ilael g ulsll cad 3 o livEaY M-dm
padiad Lgeads §raniadl Jaks ZABALI S8 Ja alas ¥ J155 Y aal
A elld Jais Ll Alagd Gua A8 13) oSy calsl) o Lo g gd G a3l
Judds il LI awsley @l biall aag & LA 331 a
§ pabll (o Jalal 5f w3l

mﬁstolﬂ;@mguﬂgm,‘;gmo@j@
oanll pany cenl o alall ciad GEall 8] aads el Ghall Jlas
Ooaadl (Faall ggiall s coball oliys § g aadl ol dall g
spagill Lo Lgud i i CSUYI 3 ligly Mg (sals ikl
Je L@l L ain 3 Al (Blaedl 2o (obldbll e g gl 13g
Sors S ekl (SIy Buuall alae¥l guwde o w3l el
Syas aball LAY S o Sy iy piaal) o5 s s iall 3l
ooy dudlilly (3lad¥l alaus) JIE o3 ey DU e aal & guie
L5 Al Giladl BB ol aiall Ge Sbbdhll ssay Hab Lesie

[o]o]



FSga uylids,

oy aly Asaall sl l3 e ST Blie aiite gguanll lalgias
Boill 3 awil) il el ol 50 Lis aradll oy oSy celld (e
s @)L‘E @il bty (pladl ou olidaal g dlelal
(oblacdl sls slge Linsl iS5kl ) gudow JlaWl e seiaw (3l
oo Gl 53S0 alats, ool uBi aall arasd pads Lad Ll
il Jab 8 et 3 o Al 4y (oA Ja LS 5l Gyl
Al Lk, apd gged plAS! Ay Bask e Lol oS & sl !
LShy oans dl ada Gl panl daill Jass of ol asbsll liag
Lo Lo Sl dyhall o ods oY (L ilaie Lalisyt ells ol ojlas,
capall il sl Gl Gsdpn i LRSI Juall Jad i
3 bl oF oo G el dall 5ol Bus Ghall a3se s oSl
B elasl 3 sitieg Dbl 5,500 asls Al Jaill ol jeaie gaa)
paaaill e YA (ad Jal e La cosueill Llae o1 130 (Jaill
Badany dnbs (583 48
Josm oz suindll sba¥ alle (goal clivully olivwadll 3
rags A Spgall oslaall e dlube Pierre-Paul Grassé dawl >
S Lovans 4t 1 AT Jom lan oliad A Jaill 3ha%y i
5ola) JolSIL Lonws plaw o 3SHY 3lb3 L anll dadtie dedus
Lilasll Solll (e dasuie 5555 alans 055 (Osespd) Lbbas
o8y Lghe LLEIL SSAN wad 050 Suas L buall clgel) 3
s33a3 Crre adse 3 Llaadl (Al Jall i iladl Sule SuSA
S50y Anliill Tadll o 038 i . pasndl] 2S5 o Lo Zas
$haad) Lasdl! ngﬁluf-u_m liaall 3 Jleall BB Lesie Soas Bl
oo Jil agaad Ll w 055 Oaddl Jleadl Ju 13) s oda 3
Lladl dess (o930 Jlaadl Ol AU (o e was o Dlas bwsild
uas ULy (b dalaiw J) Bule Gshadn a8 sl e I
S maty ol oSl e gany ool oo Kaw ST Lstad)

el



S yasSH 5o Lo

Ol i gl sda el § Lwgill Ge Lladdl dass agoal a5 (il
Jaladh 1518 L) alls G o Jeas Ll dlia colS 15) Y (AT (gl
Sl Gag edbeall G SN e Jlsad! 13a Jo LYW oo,
Sal Jaill N5 BB 55 Ja ) Juas ol &seill Dileall
BLal) 2oled Laas cnbal (s D Jey b pé Lhiaisl daans
Liliel craal syl Galull e clegans lgd o0 Al coswlall o
Ll e Zaslall LIS Lans e Gus ‘_,L,_..i\ gzit: PPEHITE
AolSaall Gl sda zilaill Lalail e 3llasg o geleall

Branias sline] o olegane pa® lSaall Ll zise :_33
Bl Slasy hualy @Sea ol ol S ¢ 3 Wilpde Lualidl
3ia3 Leaie puball Gilady duwlaal) m_qn Kb e doans Lole
SBslae «orlialh #¥3ed sane caibse olens JSa% Wiy Jadl
lpaa ol ¥ 48 Bagans Ly &S5 Sl pai et Ao
51 Lgpd counly cpaana gised gl A Lpaa) cumly da ae
gie ST Buganse Ly cmabiall oo Ligyall ol dgulie paslady
ol dad Lo eliy SlEslall el o 8 eniue pubiudl :sa Ji3elly

deloill legana Lam @il and o LY Gl Laaall Al
LSS S oyl Aabiie bl 4055 Slasans (a3 loal)
LIS 3 oalacyl jlasl 8iuan dow a5 bl (o5 Gy JSal 3
Sl BLaYL L diawilh alialsadl -4:\.|.r_ Sl Lo biag bl plail
olajslss dai Gela bgaline onaslens i @l o o s
Lo an d) 8,00 dawill ol leall o ausl (s & gey dgolaie
alitie 28 Dlane ik Lgie Sy cdiuio gén (aliall Ludladl o il
2ol Lgd Jans 350 JS 3 caBia ST 800y

ol 1] Sasy 13 Lo 5L sde oIl Ol 2ile aaual o
i3 oSy bl uelsd e dilids degane Byaniawll ebiael Laay
ol Lgadsny 08 A Dsleal) B0 ) guge ¥ 28 s O 4 Ll

oV



FaSpa 9,lans,

ASshu aelsd Lls| ae Dol Buad dRull Shej leall of oy
L ann L 1500 cpealall cpeliadl ol 5o 130 § aally Slpie
SEu pS ey ASlsiall Saclill dule a3 sl ARG Ghall &
or plaial Bpde plas Je lin gohaiyy 0SBl plul duls
255 Lalieg . uball #11 o (alad¥l ol Lylad & LR 5k
OSall G g diaes Sy Laliie lens dosl AN Luill mbaa,lsall
apiSas dlans e aranad Osalh Cpdll obaaiwll Jals o8
sby bl Jai<a hall Jo Are ST Led uad L] sy aelsd pas
Losic ualy Jio 3 hiall elio & asss olons bl elly sa gl
o eiaall 03le Jis o pls O 203 @ luall pueas Bule] 3133
Buwss dBwlie 303,09

Libide 5 o8 Daelaia¥) oldadl Gilael ok laad ol 130
Lo sloiSS lads s @ VAAY ale Ji8 o 53S0 )b, 2 RS LS
Lo by dagll LSS sia o Laaall Al Gay preuaill &)lie ol
The LS La,Bl Al .oblgall gul bl olgbus dbari, U LIS o0
4] giadias u_‘..H- Lianll sggadl say )i ol Extended Phenotype
Agh A Ul 3 Lol Juolds dling dsls sl blay LS
wslal Ol 2 san YA o 5 of LSy 3BT 45 (5,31 Lals (yay
il JBLU 5o iy cas agd J) 0B &) pbaill Lileall > 75 3 53850
oo O2ools SLLES Ll diess Al SUlall pany Lisda s pisba
sl puasy S alad

By 0a M Ghus o Bay g Bl @S] on e pal A
L3Sl dLgiaad o Bpaall alsSY 35k o (gl Gluus elld ouss
Lasye 3,k JS1 LAN e Wby AE JS e pdaaall ) 2533
dl ool e el a Y olbadly colaal) ol Jiey G
Al Lusiay Lamg riuaadl pasll 3 Glad¥ Mady (nllas sl
Gaadl DL Lgy Jans Gl okl L5l oYl S 3l oAl

A



Apobill Calsalls Lals Aan i (LS Bl 3layy dgiblse
Lo Legs b ling el Jio

e i aladl BT Slael 385 oo gl 2ol csad
dies Grals tas SpuSh jaall § csle Al cguls 2oyl
OSas Ss fduds uJ_mn ool Bugs chlas e,ss S 3l Lagys
Uil claall iy Jo 55 of Bugall cdad) grelall Laill
OV Sl Cpgols oblusy $,aall Bugs wie cdladll 25 e
Ohiss e dogana cibadl S IG5 a1 850 pSanl aact
dpS Drads Bugall L aobally 3 aaly Ghge 3 Ol (3
OsSaw Lo say dawdd Ghgll & (,aY Lall SLSKD & oS,
S Al Sl i 3] wad e uly ollall sy i
oiadl alua &5 plaall Bl 13ay a W Sl e Lgia)d 45
Goshill Jslall lad disladl Haall olise a5y Ule Loyl &3 i<y
S ella

29 3 ouadiall (Say Al SNSAL dacgh sl (o8s30
2idasl Go US nia) By dgag o Bgselu of Zudlll it
dsdl olsball Feldman leabi, Laland w3y Odling-Smee ou
zisaidl jpuaing a¥e oY ale Sl Euy sl Gilsal zisel debiuo 3
Wi paase 3 Y SBISS By 4 055 Unage Ule gy (sl
SlS § uad SN Jaas E sy eadpll (pda sal ioliall
593 sy M Lndl 3 R o w0 pan Jo S35 sday dinll §
0552 O OSall o A dauily (SB G gudge § S SIS plas
se oLl olie oS0 a3 13 el3adl yx dawl o gan LS R ol
Jais ¥ AW T s 3 eladdl sga e oSG Biull i Leaas (E
L all B o wssth OIS 1] dwdy salasyl gabiva oSl
O w3 Ak Bl sball dsli clias Galadlh aaly Jull i coa
el Jais ¥ LAY O s 3 e Aal) olak e Llesd)

04



5uSeu uldi,

iy LUl Ja Sl sl GBI Jaw Jo (a3 Lo
e an Y Lo Loy giseill pbsny Al Juo¥ slelgals
e Roapsll aast LM d@badl Jla¥t sue o LK al (daaul
dla oShy A ge B G el oL sl gl 2o, sall SN
OsSe aki R ge aGI G E n.m Lodiad .t;yajljzi goal oletag)
Ol sih Laysg palill § e patun o, S5 o) A IS sl
@ Sl o e LIS 165 &l 16 o S JalSIG Gl
Al 3 wadtunw A 3 WA 0T pe caee 3 Lelindy

43t Lea) ol ) et hds Lauadie guw Eoaadt T (3] L85 Y
OSas Gua el wial) sl Bl Lasl ] o laniyl suay crathy
plal ual 3 A aasll @ U it 2Ll Sull z3saill fagd
3l Bl o S G (JBY o e ccdiadl) daadl LSS
OIS add (Lad lass) dibiae Las SIS G E pudpll § ol 4w
e « SUY padly GBS a5 (st The Extended Phenotype LS
Akl sdgs 1o Siuy Isiaady o dabadly sls¥l clale plis) 3 35,0
Llay of sapds oSS0 sebus 31 3 ,Lan, ) Lundds diuay opal )
Sy sSd 5o Loy 115w Loyl oF 3e 1iuas









AU ] a0 Bl

FS 99 gebiw Ghjle

Luwar o)l BRE) « SEY caadh GBS Cal3e pe gigadl J ully pl
il QBSH ae allay 3y Jladl Jo i S0y Mile o ey
Gos8s Less Yo Jle 4 el jpally alaiy il o1 Jos 3=
sl ey Aall 3ol o lapdy 30 LLAEIL oMl cdlae §
do G pudd agall u;.s a i {9 (Al ae Lanlail) ol
SO aleiy U Lulall e YAl Cegiun LM e soas Jas S
S o 15058 Lilie i « U1 pathy GBS 01 pans 1dad (e OIS LS
Jual,) Silent Spring LU Jie (iSI Gaas sba¥ ale 3 X L
e TS 1550 o5ily was joe e cilel (Rachel Carson () g ,lS
alaia¥l adlas ells say 1,5 coaval L1y cliins elalall S48 48,50
Oy Byaiue Asa e fo3a JSan (3 BSI Ay FoLlall
Loty ST o,aT puas Biluy ol sl slab lelas oda b ple
Al Lol dba ol (X LSy (SUY galh I ) o) oSy
adel Lie (Y1 ia qeoal S 6l die paniuy ol dolud fasall

RPSE RN



SuSeu 3)lad

anl ooliel (U Gaalh OUS ge cnbelill Gan 5o o Leg
A Gy \::_Ls_” L 858y alals 9gd tlgidablio Saclie us S 81l
Boaae A,k oo M Glas e el alant Lo JS0 Glill osds sgs
4 dabas 3k pllall L35 o weuls pll GIL pasans Sl 3
0535Se 33 Lo O oo el Jass ] tige (Ams s peies pae
wall Jo 585 selaie Ge dladh 45, ae B8l Y U (e 0gfas
2SEH ol Bayas diida B3 aglsle oS Sule] Lof pgule (L 1
fDBSH s el s el oyl g gasia Lead ST Ludbaie,
855 padd e Lo Sy dewmay sl LAY andt OF g @
9o LS By Ll 4 sl Lo aegian

Jao a1 o ( S Gaadly SBS0 Blaiull s ,aill J 381 850,
NINIE L_):u;n e 3 s ol Glass) UShe Leall Je
03 S 1 bl e SEs pedwing Gkl Gy reias L Gl
2l asay Aay ool aal Bady of @l glidte agilie Ge 1252
lae S Je aaias o eoll Jeo oS uall wass e ducbay
Bladll Jod agiSas ol oSy onball (i€t baalls Zahialt o<l 4o
il AL A =S 4 SUYT atly OGS Tgeaiial 1] agilads
rais @ulls Sbglans i Jilug Jio olalS sla et 305
olalaiylh db ae Joladl Gly Jolal of cutel el o Lgawds
ol pe 35 bl )l (ke e Busd Aol pun) Joil oL
JB o agie Ws L quT-‘aJ s Na e cdls STy GaSn
ol Jsal o1 o slaatn 153K &f;h NN N A)) Ll o Bad
z o5l 54....\.‘4.. 0553 Lgipay AN olaal 28 L dyabe o]
Lgo alas Lflas KT 48, b i aiSly sl o el (U g
odaglt I ( SEY cpadly liS

oo sia wsluls sas (SUY cealh LIS L cm it gl
3 S5 ¥ eLal ol u» Ll ot olas emd Bazax aaalie

¢



Ul g Blanl

255 cas Ll Lisaling agrnls ogaim g Ul Hgsiad pel Ll
a3 @3 daaall JS 4 Gasad il pasuly g3l gonadl sl
S5 Laie Suay 13y (a3LUSy aghas Jf dagagds o (oo el sk
e g Al 0,653 o1 (Sans - udad) anladll s pgale Basuall
daeie Sobiall Lo Ay &l e i uags sl as il
e 53858 Of a8l liler 1 e Al ora Lgale Slall § 173 oaaly
allia aai) ST Jaiadl e saas Gilge LISGH aad ot SIS Y S
dagd, Lok Yo lsalss abd (el LSUas gl LIS plaatulys
& Aiasll Luaunll Llaall oo (ol Y @il fgaag a5 cagisll @fill e
nsS3 @ Tas ol maall laill ga fie Ao ol Jf el b ala)
S Etaally S all dastl LSall deladd) asd ol cluwdiy o5l

N
Yalae eo4l pua oF oSall o daas (SUY cpadh S ()
cranly oy Raaalad lyolS Saally il ardies gy il oo
Ol @il e elial lalael — olioall o Ui of diSer a6 dalua
sio (N aglibl & ledly oL o G aes o S2501 — o]
ot daaally $lewid Lo Ll )l olua g 205 Al &Lkl o
G 3 B e dslull Slias dia o) i o diSa S dia
s3a Jia gk G a5l Slasshas Jaxd clius asgs ¥ &l Giyas Wil
50 @ sla Lo xa 3oLy « SV aadh T3 & e pads e A6LYI
AL A g e oS § ellia LQ-J_A:, lgaliae ablsf of
agihael uid 1SR (g3 Baadl oo sa § ey E5 o] e Y
L3y could alias go ollayl (i e aule Gacl u'ca wm s
orlias Jof daf] sy dlga L5 Lo Bule SI ALY alaal oLyl
0 ala i_dq by o aaiwy The Exten;led Phenotype _US (ya
Yo ol e S5 A ekl ) Sl des e Y sl s
o1 Bra SSEN aasany oS oelll Jans ¥ 53T QLS (o alel



S0 o)Ll

Lalall agSsSal day,ll 2 Lloalh 8y e il LaT U umai
el dlald 38,k
Lioal J51 (o3 Bos s Jf il lly 8ud,dl Lasil <5 uled)

s olsaall ale ﬁm SGel aih A gl g Gl e
S 4 s Ll ol i 3 giasS sgdia Do) o pias]
3y comodill Tua elael LS o il sae oluadd Ggauall
B Aaaday EdSy sag LAy, b il pu; s OIS aleeY aal
el Glabual Jo paug slagll @ aelhds zoby GES Ge dainse
Jie Lish 138 amy SIS 13) Lo SS3T ¥y OIS ela sl puen @ o, 3

(«guladl g unsll Ge @ yait Uy Lok
ST (SLY Gt pe Blally dagse 58] dew Lal dliag
al Jo S5 L Wy Sdes 5,6] § hi 3433 of a3l Gl 5,00
Banae Ligys of oy Y rmuas call Guidy Juitually palall QIS
o i Y e Lgala®h of J153 Y sl by JiB Lalialas Ll cusls
L sl (AU radly J] zliss JI55 M8 copumadsl) sba¥ clale
suie Jary Ml (ssiwll Jio LA Lok, bauay gl asladl o sl
bl G o diuday LilEy olaadl oo Jelinlly el
glhas daa JS di3 oy lapdy JUH aagll J) 55900l pads Y
Y ankall G Bei plall Of «sual e B il el
bl G Gasb pe AL LGl S saas cliadl o Ges
ST il (S alS Shs NI ang oS T e T U] iy
alaasuy dalide Basae d_).‘a L) oluadl oSy s dallie ol
dls § Lalituls 29 8e 5o L) Lelgrin Saad S (g alall Lol
= GLG .(The Extended Phenotype 173S 6,u8 uan @Ml oSl
(saill 5050 o Bailin) desa Layy) Lyl saill pa o (g 53a5 )
G eus 1) dsbll e J) Juall )5 08l 505 o) (JBL Jasw Yo
okalh caa Je s9a3 ¥ 2Bl e shuol paual 53 s Bp8s 45

AR



U ol e slatt

wad Jelds 3,k oo JUI Jaadl 4] J&5S5 olaadly die L5 3 g3
oo Jelity ddaly anss @il ol Jamss o33 clisadl ae wudaill
A5 (s plhuae o dasudll 3,5610 gie cleslas il 4y
dsanl e Loadly LT 5,80 Jasb wdy S8 daiul (a5l (2l
ol T L 3n o &gl

ol O 488 Ll 53T nnd uad wdy Jis Jle &l Yoy
il 3 B3 Sipde Ll cuale aBy diiall Laiall ek oS
Oludiadl e aday o SEY Galh GBS LE o ey s Joi
colS 5] ¢ 3l guill 3 B paladl wall e o 55,0 sl Ale Gl s
o S .«;_au‘m oaadhy GBS (55381 L ol dislie LU duns
The %us‘;,a Sl Juadlf 1,a34) J;sﬂ iy cas o Ll Je
Liles libkiag Lu_.u ol gl JGi isadl oS . (Extended Phenotype
ol S5 dgay el spd S Lal G Yy ey S5 o g
S crally Bely3 Golill Junlsy o Lanal (sua of,uf laa u_u,_.\—ﬁ&
all asa oSty uua¥l ai JNA e ol Basls e 4:-;53 ol
Baas 2 ¥ V3V ale Lpauy (1 allall &) 5301 3,1001 agdl ( 3uuay
el poblaly o Bugsd Lo dole oSWS way g

* %k ok

(Sl Glaiall 1) 58uST daals § Gl puBl Y40 ale Chun G
s SIS e syl oo dle LY R Jsw Jof OIS,
SIS 13S0 ol 13 pandall LS aghiads o (Say Sy clilgaal!
dosi ya dlial w-ﬁfm Opsae Opilies sgdiwly Gale Yiia Ll
Ao ks eadiuly doadill oladbhuall 06,8 335 p a5l
JB Gslle pe dalpans st o Lad Cislle sl dad oIS oKy
3 (AL s bkl Gas ¥ oblasadl 3s0) Lulall/ i
SuSal S ge olits, ol Yo sudy aaiel Liagy (B e dbis

v



SuSgs )bdl

Jal e ol Llle das Ll laels 83,50 Yo dajull wal Ll
Saule aaind Waan Liadgl aad fyuall 31y oboid JBU (530

A



dagl 3uSgs o lats, @aSTwl ( SUY ot GBS e Y Juadll §
253 LA el o S5 (BN 5 phailly aal kil s 4
oaibads aids Al clawll SIS Jady gad b S5 Gleay
faa ) Fewlll awl ) 2Gad G 35S0 3S08 dglE! e selus
Mimeme daKy .3Stae Boag ol (B JEUYI Sun g 451 5,55 s Lol
phie ol LK )T <y il Gl 3 calio s (e daie
solaadl guyls L;Ju,;:ai iaeban o iasly conmr LaK aaas aaly
pis ol «.memé dl minleme dasl o poisl 1] dasaddl dads el
dligs Gl slell Lol 55k HIS Lagar WG disss 5S40
ookd Jobss Lasie a1 Loy (ool Bye Lgale oS5 0T gl dals dbads
Blaks Lasi paily 0S5 o iy loyatul Zady LlEN Slowd
lew 5555 ol A0l @SS o5 wlgie Baal Sl e dslataly
gl Bsian Y gy e i Ay pally kel 5 dsilES
Jsb olaci) 8y Llaiutly gl o 5,05 bl el i3
SLandl Ui ol QLI o,Lail Sly caggall aubg dis Lale o3yl



FaSes a,bin,,

o e Jo¥ Chuaidl 3y Letiasd 351 Gl adaiill Tiala Lokl FLEA
anonl) sl elfly Lasiye el i degialt atal) Jlsle (JGELU
OS5 aBg duds s gill Grall e um alle Js_u.-...f Y nath s
day g Ou3UT gy ol aas Sall 3 3.;._;34.“ SLEAY) el
Gadh JS8 G cpasly SUY Gaall daslgll jiSs olisad waal
(SO oaall el ;.1._634 iyl OIS Gl sdtel Lo o
ookl Jia Ll e pall 2aliatly spasll paslall ) il GiSag
Jo> Laslll puiSun s JEL e e SEIH Casdll Wl L el
de b Al Jo s guall batusl S il 3 ool Ll «;,;_7._11»
(bl ClasW aals @alj__al s @l

bl SBLA 58w e L alail Gl ] «opor LK edi
Laoall PL°‘ aLA." <Uas 3 Wilhelm Johannsen Guilags alglis
AV ale W et s 3 panlall o, slalad 2S04
Y Luadall sliwall o asladl agedll Gasle o 5o disa SIS
byl 4By diaiall A8l clewll 5 jsliall (& a8 K
S (Y Luad sl sliwally o 480 Jais af,z;.quasn dolel
Gladh e K olie Sy B0 olie S Je oud Y (50,8
@l — rasall slslh Laaibas B8 Lgeudd Lkl saads calill
3 gb Lo sl cliwall Gl o8 ey Lgie _-,»Jm Sl — zladd
133 ¥ plad Lauk (Sl dad¥ opsSE) aaT I qpladl Jas
bailly (o Guolags jue diSay uibudl 5T LW émum cliall
(LS Jalgalt) (alt il g (sgalll alawll) (g0l

aliall &5l pblall aggall ST uds uilag sskia ey
crand Gl T 206 28 Ll dasadl) clalluall [ aiwl Loas
03 s claetan) s of ULISET e puaill iy Leaie cowsd Gasla
Adlall SlaKl Eualall asalill Aliss Galis il Gaw Ll (5SS
ge> @ B cladbias cad @ Lesll el ool o d8idal) sday



adl ase

o A8 06 13 Aaall o Basaall aualal) Lgad sk Al L)
Jie omW olalbiall paayy cpuadl bailhy «padh allains
LKy Blsll ple § padius S ‘(Z‘_Man haaiflyy o allall basily
Sl ae laolasl Jgus dilad Lulio 36us LK Y] s «po
o Baasll Jalser Slallans fe puaill Basia (685 8 Sl (s3]
e Baatt Llall slaal aaash Al e ladih § o533 5T  ralially
ol Guilags atls gill w_s s s @lull sda e

Sy cgrallall hailhy (puall baillh oallaas L) Jils
o S 5 Y susy inmr pllauae oSy (agggaad! baailly
Ll dibi e ualy abley Cipal B e S5 58 laglall
Sl Sl o 5585 Lass e o)liel dalas Leall (s3an (SN alsal
laoladl Jguw dolad Loulio 3piue daK Ll @ — Cuilag L)
Jicil cenadal LK of iy, B0 Lslally — 5,391 LKl a
wpad O L3 Buuad Liase Ladias alal asalicy HISGH dogans
paalill o3 alaiad) 5,000 clall Lol calaiall jis 1é aoe 4l dise
é._ul:du-.LeJ Usolin Lass! cpadl prdaisa oIS 3l G150 wlas 5! 8 il
2ol Aede b Lige @il wal) I bis 3La Ao wall el
Byatue Lelus Bulel (5,5 a5 Boslall nd asalally LIS ola
=il Lo Ll oK)y il saly Line ccpm adlaal oSy ol

aalgll josall Lalids olae Qe oualial) Loala sl Ll olas
O lallins yugals U] ina LK Ll o S 3lead! iy
dgraw sl L3 L) Al Zasle olis,asll e adiue hae LK
psgiall Llis Bole) RS Lo coociianl ) A lall oy YTl
Basaa Sliyad J) cpall Gelall Giyyail 13a pa S o3 nglede Jals
a1 dsde Leuesinl Al oLESIly SlaSLll § suus ololadiuls
polae 98 Lo 273 G La Guay Buus dols oliy,as @ cassily
ligs Daaall CAETY aliae Jo pusas g Lo pudsl o s Jadlly

\Al



BT NPT

Jl w85 ity (Jaa) Jie e LSS 20505 @ Llaiud) e da s
i L i e oliall gy JESS AN Sl 35l

AW ity OF g gl aladl dasgia Guilag IS aulallyy
potde O3S Sy dud i L ol Lasd Wi @ laath Ladal Luillyy
oadd e Bsl) Juie 50 e sty el sed Aiids  Jady ccpadly
Soloilt of MY dm sl i3 abaiead LI celiins sy iyl Y
Gk o bdd lpand (S Luadl LWLt .. doaadl Ldaailly
Ligyae olually classas ad Al Lall s Jlasl a5, oliw
Sl wand cylal Lait, ;,“.;.La,&f oSy dasallal) Liaaill L3t sl
cliall dalar ylacl closwsas,SH Alie Gl :Jsdas cliaatl
1ol o pobaiad Yo L (gyaall dasse Ulws gus Lol (@l sl
3 (sl Jaall o<l ) @yl alser oSl waasl G
Gle sy JoSIL gl GBS 3% gl bl s 315l
Lasi &sbaie il & dmll el3a8 man 5555 oF Jaiall Gy ctnsll
Csioadl baaill (€5 Gads

Suilagy dils il Guwlill puall cﬂ;an Y Lo Ui
Gadl T giel cpdlh elilsl o Losew Yy Bl clale o 1Gad 131y,
Al Jols ol sl (Kan) olosugas S e Loke s pe Gl
dor pogil Glyie o plbins Guall eie iS5 Bule) dlia oIS
Laa g gag S Lokl gu3e Haliwl ald Sl Ll foy (sl syl
shed SNER e Jgiwl) &l ge Ladagll Lalill o cpall (iujas @

0

sa§ (AL H. Sturtevant eolis piw gl .l JB asg (b el
Y pVAV0 ale iolaguges S J) oliuall day s lyaisy n ]
Jba o ae opall San¥l Gsllly sane G g ool 15T L LSy
paans Gola Gl 1M Gl i guall Ge cpall sda Saas 13aly Gus
52 0ol Lddi 538 e e Gaaldd Ladie dadald L SO L olial!
ously — Loladl LA guy las,all peall 213 LLAN Gu Saes e

vy



ol pse

aciad Loyl Geaall Lo o) 3 GlD aa 3 Loyl sl pai; Gaa
TeoAl Baue clis olSole o

@ Oprlall 51 3 saill Bl ale o SSYY et elagil
oe cllate 30k oo Sluall Lulll dapball Ge olalitiwl J) Juogil)
cliall g slivaayl dave Gask oo ) Lsallall Lhall L1
shaial & e padl Ciyas J) clwhyall ells eol L (adl GHEY Gl
&Sl Sad hendl Jualus wass oo J\,.Lull-‘t:-i ol gl Jaadaas!
Jsais — oSl Corms ol o — caall il gl i sadlt Ty a3
oatlion L) Lugale ralie Lgil Yo clvall J] 5,410 saal Losic
Judes pailiod e guadl agag Jo S GHE (Y5 Bouas Ll
G949 oeall Lsallll Lbaaill =3Bl e Slastas 6l 00 ol o) 0
sliial &1 e oaadl diyas oSy colabaal! pu olaEaY) daan
Sl & e disas Ga Saal Slusg ) piiss ge J s 4 Of gal
sl il O Gae Yy osoaliall el SR e il
el audagll iyl Bl Jualiaw pf cnaall

Dbt LAY it o buall Lol Bl ol elale sgdiu
opadl ehyan LLA e CaEaS cnadl Dooys LLAIG Lcdadlglly & allall
Ll O e @ lgaally Oe 4555 Ll el Gus llics S Y
Osrenadill ag it (Sl elpaall prall lialy Gas J8Y Je =555
Lol Lbad SlWEA) 2 b clisall LSl g pkall clalil ale 3
Jols uis (pandall GATIL ASH Layks agd) Uglan & dualidh
Bl Lans LS8 o @ ) agdn G [ pball duwlyas Latde dle
oA sl LS5 ol ona @ (Ol L) Judl) s @ welad
(SLe¥ LW 2 olal (e ade ey ad) § lasga (solad JisS
Sk ol cas relumiy 132y dola (sSal onn dgay BRI Layd
Lgad S rais ualy Glase § pluad pudall (o degans opadl 13s 5300w
wiad Lo JS ol wcilas e afsly Lo o Ay Sonadlil) oLYIS oS00

vy



SuSes o,lihs

aigll Y o ok cre Gl 1385 53S0 Gl Yo ira oo Baalh Leaie
sl fia o) 3 4613 um 3 adgll pbe i Gaa Gy (JBL N
Baae obus delw e 200 aussll

clasdly S o SLMEAY! e JS il Sliaalh alasil gl
O aelie Jon Lolall olaslll § o)l J] Ll clslsl &l
slale aige tdaadl AU B s Jf S febSolall cows cliaall
T Jalge o8 Oy ¥l on NI dasl TSslall Bl
Loy, -cdiall Jleel 3 cpang oo i paas dids U juds 45
o pgailys @ aSadll iiall Jf Gsial Gaill Gatall aabien Y
ShasaSsl onal gise pasil 28d5 e Jstall crall 3 8)db Gslasy
oo Ailida JISaT pgaad 0uall LS oS sl g da pall &L )
SUSslally g skill Gudil) ale shnd aigy oAl Lal Gay waall
sy Jo aclod BS5 Bilus Ll fo Lgagsn Al pletl 85uall Zpbaaill
alawis sl s agils ligh .(@@u:]| sela<ll) WlL,EN 3ISS,
Bl esallh il llaay Gua toas alaf 0o Ujsb @l gl
ST odlie QLalh 560 Loy it Gus s Bgub Jb 3 isall
I cladadl § Al s)lse 3 GeaSaty Lesie Liniall olbSylull
B cpo L Aianall Bl .el,aally sLadYl o Bymill Loni puus
Lond oS bl cilS dunbe s @ 4f) Jladt allall § o130 dbatal)
Blatul lad AT Ao allge 3 ol Lulwliall 3L oy (224055
o Baalll (3N3aY) LS Lt 1,50 elale gian celldl diall cliasd)
oudill ale clis s3a G 3 s SV Y] piall pdy Gasiall
Osd aESS) aks ey may 4_;.;.;., Jalse ) duwds NI (g, skl
Leasiungy il dailuil olSolall Liaslondl clpudill (50 5
Aggal) duatall jlatl e Legsy

GBI ol 31 S cpadly GBS oy 53] S gs B3e AS
opall Ggas dle 3ite ciisas soe ¥ @l 500 Ll Seaul o

Ve



inadl paa

325 Ol Liawgad uwslie Laguad cund lin,aills way 3] Sy
0998z elld Jais ol Yo Lahyil pe 3ai i LS pdlaas
G. C. 3alidyg oo o= o aune daludiool ast il yailly d9ad
o dsagangag S BAUI (o e 3 (sl &l Lo ol Cipas Sas (Willliams
fganhll ORI Saay 055 (S LS Jla saias oF oSall e
2B e e pall Sl ekl Bamy oaadl 0sSs of oS Jllls
bl ohgy adsyalay Afysall Laslenll slele dije 3 (o))
Ll Banslh @l e @) S o o ¥ el o 5S40 aisel
&SI Ladiall Luwlul Bamsll 03 oy o anaball Glazl
sl Bam sl &l o eall 53S0 iy a3 ol o oJls & o
paoal B slatall o ) Go3a lia pang cale Sl olaan
Osadys Dol wadas JUB JBM Jarew Jad opall AaBAL v ldy5a5
N Lols Lila aay o 3atus ¥ opadl o David Sloan Wilson
woluall (ORI Sluagl USIGe Lays o ssime Sl Y] 5o L
d3ls Beae oluall oLl 130 Gy -l colelandl wL,a1 LA
claaily oleleadl Ul ao, 50 S8 LYl et Lasll LA
@3 oy rotll AN Slsins mes Yo Joall mbicy anbl
Sy colelaatly shal dalial S5 Siluy dba 5685 o Ko
50 pesell A LA Jiud ssias § all gy olial
ol Taa o<l LA ol sass pugale b 4l o Gias ol
52 e pud & S SUY rall o Loy iRy 58 3uSy0 psede
dans ot (@3 geuill ;3,4\11 maemr @ o adl ] gall e sy gule
s o ALl Ladifly .. alladl slasl paes 3 dedge 4ol Of @bl 0o
|3g_a o> aluwal 3 Busasll diwd saclue o oSl 43 opadl o
ALY (e i 4Sy «susd Ll 4 Jo 130 selare lliS L1
G A U3ty aag wgaler el (Gouds LIS 3 pally cdiiaad)

oo Bsuaie Obigiue e dejge «daglaoy 1S90 Hebdia e wl O



S apldin

b pullnsS doloiiol 2R a g1 T pabaiul ¥) sl Lase
Lo OIS Lagay 1o IS Loge o YAl Jae LW Busg Jiaa) aiNa
(s

Sladly cpall Golad o olamyl lasl oo salawll Jlaslly
S i e iae 3 Lbged suay oleleadl pulul Jo olasdl
by 4y olad¥ Bate) Lol @ o) gall sloel &l go yad Lesic
K — oo ol o0 Jas @ Lelill oL degane )
o= Sluas Jlas sl Jae day (SEEI G3lall Lgad sl 85e
oo B G pay dadd caall (R @38 el Judeall ) ade o3
(ol Gally aalill b fo Glad a8y Jubudl] Fualis olye sac
Lesie Sleslall canll Jia e Jf 5aSss sl o Slastall crathy
oo sime t3a oo Brguill Hguall sy G Jo SUY Gpall s
possal sli omady aby chayaill 1ie u p &l asiel Sy el ol ol
el Dok Sl Ul of gal) Julad Guds 3 OsSAGy sl moes
oo paans cpign ¥ SUY ol Delall Lpal) Lesilly SUY
WL e Laual degana 3 ay5e paan bl pigy oSy dlwles
Al ol sl Saolipay b elld L8] pae 3 oally (o, BY)

ol s &1 o (wan Slaslae pe) wea o OS Lo
o Lhri o e e DAl A aaliee L baill sanse L lesles
Lpdans Sloslald caall Lulld Gucill Joliss i igls ‘afdufouf.;n
3 ol 4wl pwall o ZBAL LNAN G uag Lasie Ldi pAa ae
We 3 cub of call 1agd Las Wl LLAN guas oL alusl
By Bl sda JB @ dwdd LSS e wi of ge 15ul 60 of w Y
del albisime go LEIYL span S5 a8 aaldl JLSE slad Lesieg
elad sics Al olewlly bdiag Jhaiw aSty Lol eyt e
e Daslel dwi o5l ol of Jsal oSa A3 1500 IS Lesie
st JBILy 50l 55 Ledie oSS paas 3 Lgale Lliall ale

va



naldl ase

Tadial CaiSs Bilus Lol fe daalill o lusll & allal) Lbaill ol,Shl
diol o cmail gl o Jelins 30 Lol olaal) e clegens
OISEN Baagy o2 Lol slaal u—.a degand) slag (Zuus oAb
oo Ueliil) Lol laall e degandl sin Jio ) il (a3l
el oo Bas sl sda oY el Aedl el awls LA “af;mi
Lol oluall e dgbasll olesaall wis &y sk Lad 3 ol Al
¢ — e puailh (Say 3) Higaie g0 PRI le
e @l ol sl Gaaall Jluse I i Sy alulus
BSSH Gasag dwdd Ge pad 2y Al o1 oSy — g JI
ol dpsallall Lkt 3Bl 1 ga cankall LS Gk oo
Ol s Jlaiat o 35 — eddy @il Ghsadl Jie — ol
s il ol g saas S AW caadl gae suaTyg o s ;l saul
;sﬂucui sl J::,m},g sasill Ge Agiad) Lol cluad! Juads
oL a3 e S o1 15 Jlial ellly Lol 3 Lol sluall e
50 gl ok Ol aiSay oS5 Bl BLS Gl asl Al pall
ibastall gall lll Geasll o (ST i
Sloall Go LAY Bupa 508 degana ) JBU Jusw Yo L0
OB ol SBla Il Juadss i) aeadis o o paand sl Lolad 5Ll
bis ol mals gobe e JS5 s Y g 3T 80 Nelan Y,
ol il Alall ol 3 i go opmad 5B LS ady Lai
odas Al sl e ) LS Iy asls gole G e ol Au)
_-me;\ S ol sl WL slya) crasall oo Laoh,il e ;,_;,s 3lae
LB Sl ggie Glamy Ldags edid o3 cawds oSyl 3 (Ll
Ll sally dundiy palun 38 3l LS saads pasdl 2K 058 ) 5k
Jo olaill db pass  JEI Jaall plaal oSl ggill Glsandl o
bl ¢l dlia puny ¥ 6f Ga busll GllS Jads aaly 3l
e 3 oo LY G aalell gl gl e aaing oo, B fuass

vy



SuSsa ,lass,

W aEl Baw Fray i 3 Lolll slipal) Wl 2L aal Sew LIS
Sl 032 3 Laygun fad Sy loyuad ol clld aay dilbe g
o olasl maaa § asiliadl padl i (JUL s Gy dalubal
Leas aldl Lull ouf;_lu WJadll Lls ) Sl sty saslsl dall
0o5a3 elael 3 ol panll 3 Lo, gun feas 3ia3 oleaall c¥Ga) 3
Feaill 2l (SJEH B G cellid IS il pus 3 Lgill Slilgaal)
53Sg0 aily Lesiey Aaladl ebael Gu aslAwdl peall e Lol
@Ml sl iwd) Gall aass asgall ucym O as (LY sluall
) AL aliisl

soall alae SN Hahaill G gu wali olasll of 53850 580
Ol oa cell3IS S GIS 131 o aslonall Holadll 3 clisal) aials (g3l
de s o oS cleawll sis Jiag dgaws 38a3 clew olell jgks
JGLl 13 o Al 3ol 35 i aall ddalialy 885 Jilu Lol
Laele Lipyms padialus wladly clpadl oo il 4yl Jstsle
dba 3T U] Jas padd e Llaied Llie Sasgy 4l o auall
de cuaiiw (5555 (s alase layliel (San Sl sbi¥l e wouall
JES «pally psgia e@% LIS Jas

Les o ool JEY o il 5o J] 8,80 LB e Yays
Saad Lalyill olSsbe Ge WSH (Jualsill o wudtan e 3 SE
sda Jie sl (Sary (AEL G Lo s Gaan ol wn dull o
QR (a5 Sy J‘Ai-&o LE a5 Propaganda Lles obS gladl
ObSsle @ is Shsy Lleall 250 lasay iy oo Lleally
o L G 3] 3ol odty Sdla 5 Dleall §sS3y o AL
B Ja O asmall e Gud o253 e Gadadly s ll saill
Llealt oL JESY o Al dlia oS5 al 13 Sy (0,a3 Lleal!
oSy lgunisd Zail ol L@lal o] 3 e 085 Y Luwlie nd
s o g all

VA



opall ase

Y Gl e JiS S dasaes Lleall 556 GLaY (aas 3
G Lol 25l o \Sg bl gl JolaS Lg3eliS oo w3 13a (N
Lleall 855 Lass 0553 o pliad Lileall Gl salane JUESH Galins
ORI B 130y ougboll oslaSl (a1 s 13] g Bl
J8 5508 A oleally gl ge p8hI 0,aT U Lleall pajsu
435 — Gl i3 3] Ui of LA oy — Lgad e iy e
Yoz ol wdny Gkl elsle § it Suad S0 et oSy L
) bl wds o plias

Ll 3aiad 3 Lleal) Jads 438 2 55l olaead 3835 W6 aablly
OR AN 318a3 § S W Sly clsball i @ Aasl) L8l Juu M
3 Lleall penus w3 ol AT Jf die oo JEBY G Jiall g gilil
asaayy Jusll BlaaY Leosls xé pauad G sas LAY Jie e Lyl
oS Lleall Jo QLI dlia 50 Y olall BB e b syag
M 35 e Lajliely dleat) o ao cpaiaall LESY LGS 383
(A0 L Lile JEDY Gy col 3] CilaaY) sia dess 3

eyl ‘,uu"‘«?mu Lloe JEDY dluls 3 Ssha JS aads
do e st Jlas] pae 503y ) ore o Yoy dany aee Jluf las,
raliie CAlBU W ciads paall daw & @ S f LiSay (ALY
Jia Goop o il 55a5 (S asell S5 dhw S Lelis 3 el
olesilly astgall o Lelgll }_jb,\u Lol Sl Jiluy oo g gl fin
Bugraie olow (955 W5 0ds ASAl Siluy flag (a 8Ll Luelgdl 2
Jelil (o ciash Bugande pd clow (155 5 ol 09 o8 z 50 Lgpadl
o ol vy date 37 3 Jusad é_wu:-ca Asilgien Bil
ey ( Sl paasilh 215 55 B olal] LS olawl!
OB e pde sl e oankall

Go ol 3e )l LSy Saall JWEU) Ge 03] il (e
daliae 3 K& (Y plias sl nlaall shiag i slie 10y 500

va



S0 o Lt

W pae JBS dae e add U] 1L dlubwll 3 Baba JS 3 opllill
dabiall 3aay LAYl 4 Lols Wsale dabias 3iay of paall o
aiadall pgatlios 3ianw Laad Isikan of oo ol 8Y Y sl
padd! dalailh dablall auas Lles mall ¢s8s a3 (JBH Jopas Jod
Lasas ill déhual Godal) dalineg Go wadly) dluball § diiuw Al
s & psell Ljlall alliall Jla (Gl (BLall 3 awal

ol dalina o LAY L) (GBI elally 3391 agun Jo
sslll o3 (Kan S skl Ge ) seasll (Kan o) egh sl
el aall dabias 5305 Slasall Slew Jla o 4 Hgbl Lo 3] aall
paslast slewll i 3555 a8 .aall 436 o ol mlliae Load (90
oo Yo Lely pk oled Lajliel Lol o Al sl 3¢
il dgay Juass e pliall Lal (Saug wn pitsall Habias
Bac 3 S5 anll J& 0lSa) pass il olewd! iS 1] anll caa
.;)Lnfn-du:gl Llee Llae Je olghd

sl baill o §,Lall s copadly pllaias Guslagy Sl ail
Blas 3ol Saaill (Sall o Jgd (Laall) g allall Laailly (cnall)
oe Yals Glonis Leghaadls elis¥) oo liwbiol legs da3 Solaat! alal
Slgad) ells 3 Lo Juslgill olSsla 5o tlaglsl tolasd! JLE Lanks
Losic LSS ani Ge agill lagully alally Jladlly Lo gl
Lhicgane 3 Juolgill dolu s5inn poss Ladiey (liolys elsba Jaus
oand 583 a8y ol olSele Hual Leisy aaaldl) e doladl
Slade Liadlgs oo duely pé iles oY dule salan ¥ 13d,0 LISV
SlSolu sussy Mliaay 3us pky aade G5 a3 eloll LIl
O o @ (Uil sLd¥) il bl psgie J) ool Lol
3l ool gas Ldalalt Lol d& JLasYl ellsf Lael Wy duelghl ol x5l
Alsl ale 20,6 Gy (Ui Lo ge 55 Sl oLSEN) g allall baill
sla o san oSls Las sl Ll FESXR @oallall aill oS



ol aae

Juias OF e Yo 1 Bads wlaslli colaalls 3lais Lasd coaSail 253l
(i s as Yl sl ol e @ essh o Laale

Bous B gens Jana sl hailly galall baaill oy uaill
colaall Jo dinlad § aay oS af Supae oNSAL dlia (S5 obiaall
Ladia LS Ciolal) fe degane dlbia o G A (JBU Jarw Jas
Uil callalit e Jlawgll 05,580 § camosell diige LIS Liansy gy
GAall e JES Cijlall Ge degandl i oy aladl LIV uis G
& Lalady Lleo asaatl Bde cullal §gaclud) audiuyg waclul
taclus ) ool Jabw aeludl oIS 13} Lo Je S35 Zeladl plis)
slsa ol eolase Lasliels woulladl skia oy Lifiae ey Lot
st sda oKy coslelil JaS LlSa] Yo 355 pre olaiie wad Lleall
ase Uhaiy 0585 18 Llealt o 5T dgild as 3 Wil lase 5S35 03
salls taning

de Bilay s af ol gall Julud s e gole iyl ol
Ja Lol Ll oladli aY Jdas oo LEGH 3 8 yaiane Lole Busg
A gue l5ial 85 5mm 3 GlaW Gan & AV 0 e EDI G ol
55 Loy puse e JAS &g S oL ol (Gl e pagas sl
ronll Slaadl § olai el Ll quall cdas,ladh JISEYI sda
de 055y peall JSall (golll Gululily caaall cagally JSal ¢S A
Ll asas olaall Fulins cull dib g uae Slga IS 13,6 o I
2995 Gaslall as U ZasH Al e

il e osSauw Job LISa] ool Q_SJ‘U“ JLall o8 1)
soa 3 oladl Lo oSy Swad cloglall Lali o olaall (s
Llio soley asalill sis casd a8l Sl oo 8,5kl Laalia
S ALY Al (o Bk S 3 62U LIS e wan gl Bulef
Lulaall ol sl31 il g9 JBS 3 LSS (S Jo sl Copan
Sugrlall QAT Basy oS3 LSS JLay aiud o3 (e

AN



SuSga apbas

i) Gatus oS @l § leads oSar LWL ol S JG
s 055 of phiss cpadl ddusady e anlall QAT Llad Buay
ATV Buny 3 wa g Ol o ua.vLa.a:- NG el Y 15k LS
oSe Jey opaill Buy Lgwdlly LoLaiudl . Laalill Laubl
B bl Ciyad 3 Lo um ] Lol 53S0 OIS ccpall 3adall ey pa3
i an) b dbs Jgb 3Slae Basy ol (3L JED) Sasgr 4 JI
nhll JLI Buay S dlags Al paSladll dllie (S el
(43l €l dhiny 3ol g3 o)

sse by S (SEY Gl GBS e JSY Laskall )kl
e gim pruall 5iSes GBS G adl dads VYO U] Lgladia
SIS G 3T s say dgie aud¥l SSIG 03B N IS e aS
do (oS s s @ Le) QS (e SusY L3S 3 opels A
1 LY Slasll (e degane J) ( SUY caadly GBS Ylas O S
dl s o ol Saill Bay Lwoally L,anlly lgse S i
ais cobaadl oo Bgas auds ol grall 5050 Ciysad o) $oail) dalas
BA8 Uluny (S IS 8 5 Drual pswsas S e 1B3e ol O
[KVIRA _:B_‘\.NJ Basy Gdalhy (a3 (S wbaddl dule] g0 &S
le oSas laliiay suse diliae Gb dbs of o OIS iyl
do dmis peill Gl o oSa Jgb colun dI pomsessSIl arwds
§olad!

SUSISH L alall Ll Jo s gutisll 3350 alaial oS
powsas, Sl paands LS By susy al Lafiay coliuall G Yo Ll
S5 lSsha ] goallll bail) aandl LS saas o Gl olias I
S e O zedll s of aktiely Zusdll cladl s &8
Lo Ols cu,gill aelsd Guis Lgd aguall slial aian ciols Las caslaal
Sliel (S poiall o AT 3 (Y pdiay psiiall e il sy
Lo Liaill 8l ASS JBlay ollaly (85 Busy dunds pgiall

AY



gadl ase

Logale 3lay o (S ACALN 03g) (laile M= dlia dbgh Lous
JolSIL psian Fulity ouiadIl Jadl § o uiall dally (guianlll Jal
Srals (JBIhy (s a Y lagiall ae sladill apas Yy dwdd iyl 3
pdag cguiall Jall 3y - 5uSsu lis Ga unly G S ol psiua
aas Goasaa Gragis J) Dlewdly o3 cadsll Gaad Lo GMalS lagion
U e 1320y was pstaa U Bl Ledols (Say A o321 ol
selgd Sy Bapaall 53Ke0 laa (o G35e degane poually 3o
de #1330 puant ahiay aaly eial alas b ol et dalasll &l
oe soaall Gl oyila) Bage oluall @i by il wasll J8Y
(-psiiadl U3 s Sams caelsilh 3535 Lasie Lais 301 olaiasl
phae fo guintl dah F puiadh dadt Ge (5T Babais ¥ & 5u

Lo wlsitd 4m lgans e 0as KL Gadall Laddl aually
Glbel (Sad (Jolall LN e Nas suae Jols angs Yy Basas
Sleadl B85 Jiliy 06 dagly « SLI dalasy davall (e Banly 353
Lasas s Bule] Luldl e )\sﬂ—u,m Labal (S5 Bluy oS
O e ol o1 8,86 e (Gl Uy o5Ss 08 LIS 0da paay
13 dedind Asal Jlwy o Jals (850 LgiSas L) (S cpgangas S
de OIS sda Jie J) il 3 88 Laud sl Yy . ouladl 3 cus e
asly aiply dlalae 3 AL o ellia of Labia baually @bl Ll
dalias (Lasy) of cpmgsl) dabias audd LI ods Jio . 50T & ye
NPV LV URRA LU PR PRS- S ] Y PR VS SV w olaeas
laand ESalall S G oS LUy ST Ly oo Sl
LlEs, G8s lle JUERH Buy SuasS JI05 dednd (dpuindy dpare
sale] o) Jsials Qlial <T@l e alladt (Lol alsel Cijand 53840
ALE o Yo WSLLE audia LIS cslS 1] pge Losan LIS slas)
Lo liely albaall iyl 3 Ll S KAl Gas a sia

oS s of e i o Gle wﬁ;j Luwas bd elll ey -dnll

AY



BV . PRNEIPA TR

ST OBSH e e3a o ok 3la ol (d¥ 35all (JUY alhy
@ ol Bae SUYN all e cdaas A Wb 3y oS Juadll Se
(aie e (fﬁun,, are ol colaall ge Yo st tulay cotastl
Jae (3 cby oo il Jlally aiinal La,all Jskall dlil S8 ye
daalia Je 55 ol Jol S K BT o dds e aal Sles
OSSN el Jaw aas b—w i€ Ly coladly oluall e Lalall
iaih ohlbe dl ciis dis elyy Loy noal Ul soke S8 3
Chaidl udy (Jie § aalill pas g Je LS55 e cilasy ccclalisl
oS 4 ST Lo subie el e saae Sl SLas) leall olls
s gf Lt bl JEY (SL e Kalaie GLS favw Ly 13550
Jolor Gl SIS n uily Golall Bua 5 e3a 4] e JUal
T Shlaall sda 3 Lla Jatws Ul Jo oSty lelass o
3 o kil lgaay oSy JUEL e Lpneasy (S LSS e 3
Sl ssially JCAN ool S Sasns 20l B J] Jseas!
ST ol cAst 8 e L Gnel Yy LS aly Loaie @S cug
Ssdan AN SIS g5 Aslel) dawill i 3 S6T Leaie )
LELE et it (i gladl Gan @ o i3y ol
ST aSas $0 55T e laduus Lt aSs uISET LISEYI el e oS3
oo 8555 el 3 sl O 1) Lo pudlsll jé ey Bulias (5 SAll
Sl

George Romanes 3sileg, g 9o udill allally sba¥l alle Jois
:D;irwin, and After Darwin _US 3

Sliall ALl JEYL by ¢ sdse ol oo LS 1
ewiSUT il (g Sally JERYI aa 3 Luad Gl cdsusSll
oda ... ¥ . padill e U5,08 3edy oaSI5 kil Al
Sy il Bl mo (o635 ¥ diany Lokl olah U
[3] - Llg ¥ L J) Lol JusY ae jedudy aiws

At



ol pre

o g8t Ak caanll o Sall JUESYE e wy il g g3 ia
ol Juadl 3aa3 @ I Y] ulll 8 ekl Gl
el Ll 5 ISE o Hlaiwl il fo gl o Suss lag
Lgad Jady danslsSow & e 3lla Ol (S Lasd dlandy
liay cdastaa Lgie J5YI (a3 LSS oo sl IS
oo Sy Ly Lalll 3 oSy dad bl Jie @ Suas Y

Vsl Guisll Jshe § aa

Ll aae gl bl Jlas o Je 53850 wolasy, Liay Gay

Sol

End Notes

1.

6.

References to Richard Dawkins’ writings in this chapter are
taken from R. Dawkins, The Selfish Gene (Oxford: Oxford
University Press, 1st edn., 1976).

. W. Johannsen, ‘The genotype conception of heredity’,

American Naturalist, 45 (1911): 129-159.

. A. H. Sturtevant, ‘The behavior of the chromosomes as

studied through linkage’, Zeitschrift fiir induktive Abst-
ammungs- und vererbungslehre, 13 (1915): 134-287.

. The source of Dawkins’ definition is G. C. Williams, Adap-

tation and natural selection (Princeton: Princeton University
Press, 1966).

D. S. Wilson and E. Sober, ‘Reintroducing group selection
to the human behavioral sciences’, Behavioral and Brain
Sciences, 17 (1994): 585-654.

D. Haig, ‘The Social Gene’, in J. R. Krebs and N. B. Davies
(eds.), Behavioural Ecology: An Evolutionary Approach (Ox-
ford: Blackwell, 4th edn., 1997), 284-304.

G. J.Romanes, Darwin, and After Darwin. II. Post-Darwinian
questions: Heredity and Utility (Chicago: Open Court, 1895),
vol. 2, page 32.

Ao






Y el S S0 g
o9l & i §

oAl i

Slgag dae o 3K ea) « SEY pralh QS Jie 550l J) il oS
el dalas 3L ‘:,S;:U collaw Bue @ sy (S WS Gl
dss 3 LoSal Bhall BlASs plally MUl e Jlual o 0,805
SSAL Jl Lis Tanw das oo Yau oS figd 3éa LGS Basae
Sy LSl Lgiaaaly (SUY Gl JISST pla] e Baas &
ools (OB g3 S Jpbislins Lgiaua psall el Go w3l casl
Lgad puay AN Dualad) LISH SNES) Ll

Al r( Y gally LS FRIRY clegdsll gk dgay o
pole -C,:, ST AT was o8 Lo Gams Al Foalill o ggde aands
tre Waall G35 0nols Lgaudy Al candal) QAT i) Galiie
Sl calall degans (G ASE Lalill o LBy fuulid! LLasil
oaiall eba¥ ale 3 T Busaadt L bl SIGY € s AL ws
Sralgill QLA cus (e AN S LS sl



SS90 o bt

S e G gols 858 George Williams " 3ebilig 259 s
Glady Laad ol 53S0 Jadas oSy 045 83 Llad) Jilasy panadall
Ball paibadd (ool Ghil wus pedy sba¥l ale (551 pulgll
Branlgs 055 Ol prlaas S el plost o b Loloaialy Ly guadlly
e 3 Bwua Lok eslS il U8 Bl aof o) gall aa il
£ i30S allaias Ky dsaal 3 LLe HAT anES Lgasy sl
oliae C,&;\, (Slaa¥l Aol uatie § dadg Sy (Jlaadl e 3K
(2SSl danls agd G duaw) Sphd shaay wolady,; OIS 8oy psas
ST e alaiedl (55T 50 Gaaols Baad depad 5,88 oSNl 5,83
LSEY pggde o waladl 138 o Gud 1 e 53S0 SLaT Galilyy
Lo sas OIS o ST doshiie Jals b Blie Jae d 06
OUSI 65 s J) daalyll Lgiand s LuaSy (LT 550 (S oS
puaiad LS 138 Loy asls of oSar Al Asial) ol gLl e Gl
Sl 13g) usas dnaly, YT psall Lelaiadl pslally olusb
clualb,ll 3 ol Lk @ (B N Y] sl zeln) S
SLast &0a Jie @000 Loluessyl LLAEN pe Joladll sbaisy) aley
S o ST degantl sda Jaoby oIS 0 20T 8absys ellgiwll
G,k 3hie i oF 3uS 50 plaiul dus glonll clegunsll Cuatia J)
Lo all QLI o) Jois gulsilly ZoUY ou bl ST casal
g_f":‘-.:"“'” i e Lol lisall poatu Al LSy ol o
siny i Alee o addl sl ] Loy Ll o) LS Lale Jasl
S 53T Balh o B3y ol o Al (Spalios s A
Loage ey S oa 3,88 jsae oo el OUSH (lgie Lagaes
OSo gkl adaill o w3l ST 8y gms oo Gosbuls Josdsll
Al &gl SLasS) aay Y] Bw plad o oSall e
3 S dalas IS 3) faadl I wie EBg ol S (S
olsl cad LgBlisl lily CaSall Dkl LAl Zoaall aotadl Jobs

AA



ookl LLks 3 ALY oaall g Salt algul

Frelgill alail) Jaall Gl Sus e Laas lajuadly Gagol ade
Lall Juoss I eliall ALalS Liarbuall 5,58 Aaslall ool Jo Sy
Ol Tetwds o Ui aelan pali Gk oo osilule o sl
G opadl g Lsbll JYA e IS5 Jadlly o GulaS g sibiala
Sac¥l waall Llaslh 3sey slasial Je oSy Spomdie pd Joo
e Gl clasliel G8 A dwls @ JE aailly . guless
B i 500 gl leadl o sLael ol U Ny kil La il
a0l AT auds Jliay .l 5,slall (5,30 é:wbm Lanl Fawlill
OB 3] hads Jeasw il Ve Jolaall LU awl Jans g Trivers 5,di 50
alaal JSY o of caal) wslall Gagpall o) e alaiedl Gawlill lSal
Sae guil (AU oandhy QBS § Lapdy LISV sda by sl
SIS maas by s ccwnd pualell Guaall 3 delall e Jlo Jec
a6 oy golall e Jiee Juail Gl us § 5 dunds gufisll g suaglly
Bwsaatly Lasall LIS g il oSan 13aly S5 Jae ) L
WSSl e

ool £ 53 W puiy (AU cpathy GBS 3 cllaill Byl Ly
Bale b5 Al IS e S Gl e &, Sall Buaglly | Galld
Gia b ol J] st ol sl ol e 38,0 paia colualll
Ge b s Y Yy oadll pusiwll Je lad e S
3 Blle olasrne olibn Laay Lil) muadl aladiudlly 2 40l o gy
elull fia 3 Jiasll cpdall (g mpall dnlgu] (oo Lol <5 «5uS50 Jlac]
do Sl sgiall Jo 4ty GuuEll puity Bas ol 3 gunl
Asaal e gl da 50

pais ol Sluslisl oF @ ) e Jiseall ] Joais o GBI W
Ag,lall Ulha cas GBS bkl hags o3 Sa ally L (L
Jl gbiady Bulias Luabyll clegasll oF 5o 13a @ gast l ull
il il @ anadtun wal 0 Al Gslul cluaboll gas by,

A4



SuSes a,ldls

o im @ Sty banall bsball sla ge Jladl Jadl aeling
il e S dlia Ji3s Wi ualy sladVlg uoﬁig Guds olia
"l ploill

3 Guund Budge Lusly, Lol ek poe Yo LA jaidy gl
2L sba¥l ale & Grmadill LS Yas ele 4 Jy il el
obual dba IS Yl Bae uais Jusdl Je (S padly LIS
s Asaall i o B85l Jute cplyd) Ll piled) of puly
bl (JBY e edall aads o s Y LSe Gaguad @l Ol @
Sl pladtul g auab i G wUh alluas alidsul oy
Chas sdalae (e gl I dseasll oS T Sy (el LS)
Gkl Lkl SIS § el 138 ) (558 el Saghng olivall 1S5
ple @ guewsasll be Sl Bae ol nash Slesinge go La
ooy siianw 19 (Spsall o) 2 VAV ale al0 slaall &1y
Descent LK ) Origin of Species i€ § dagohll alegnyll
Genetical ;lsie Jasy gifl ié .ol T LS & 3 ol cof Man
*. Theory of Natural Selection

SIS Ll 3 Vel Ban by Za SiSYE SBI Jeladl
Lowie oSdy sl clale (po L3S0 gl q;tj cansdl L& gkl
ol (il GLEH e JoY adall 3 &daal) Byl GLasst el
OISy Asmsa SR GLaBa, Bhally iyl e S o bl
3al e oo slaall Blys alad cruuwsll sb¥1 aal gag s .ol
ool il diass Lo oS (S OIS 1) Laad il dags alile Yo
Sladl el aal 3o celld Laky Juia onilsd 3 Bl ol bl polul ye
ST b Jeass i Lgale Junny of By Sl o ey )
Lgrio unl alls S e aSlsl @ Al B, ols o ss
CARNEO | Ly ugu SS e ¥ gl alel c3sll alls @
Jaill 28] 3 el oy suaiadl olial ruslsll LI aay 3



ookl &0 3 U cpadl (5Kl algl

Lwludl & kil 50 La Lagisges ol bl ks il Jaally
ol bl ale @ Lgiaal of amtiel Sl (ke olasi
LS &yl o3ag cely3ill & dhadl aaliyall 3 o 53UEN Luaal
ol SIS O e ety wduSilly el HILSS § abual g dlall
ey By 1is coopw o8] Loh,sW 3ol Juae o w35 A,k it
Lia Liags Lo Lo sk ¢ gaelus Lo wdaill e 155 allia oY
dki pass Lgsd J-‘-.'-"—”‘ﬁ\“"' ple 80 Jg¥ ipis Aokl ol 5o
samsa) onsale GMH A g3 (ny liil] sgad 3 by loll Bumse
oo o LaeS Ll LA mllyo § Lagill Bugaaldl ol bl ool
b s Gy il iy sse e qoalil aall J) Leals ual
5o dll of 5,56 sl lall dlac oo VAOA ale dasbs (e 32
el aall ) laass & sassw g3l Jalall
SUSS GALN laall Bl ale sladl Jlail 550, pedd of oo
NV ale Jolay (dowlad) 45kl Sus b sgs @ «&,;,u‘au nadly
Sall Gany cwesbu LS Edwards jaolsef 4ie Las il
hele @ lall Wb agd aoeall clul uad laial . o Lalal
35 Ll Bl ale 3 Goemadill GIS NAVS ale Jolayy .
3y Ul Lhnew coagisy @bl e Sbls 23w Gl fguaas
Aole Banslon folee dl dood LS5 k5 Ll e &t ) sl
col€ ads ligly Abae Ll Tuuall Lual )l Slusl 5ews il
of sall oo dole pelia gl Hsglal MY o Llge pé ookl
38 Seli¥ulas ool Jlsaadl puusly Bub3ll fgolue of celialt Zasiall
Oedi ¥ Lol elilgl J) Jai ISy diiads Ll (5S0 ¥ gall guasl)
S panll Gag sl o JAb sarina giw agdl o ool
A1 eladl Lol Ladall 3ol He duLkas o siliale a5 Losie 4f Lia
Jolas i bl oig) 3anud Lrwlua Lelal ¥V ale oad¥l aall
alliy Lgall Junss A daiilh oo (ol il dagl Jf olaidl pian

N



PaSgs 9 ldd,

Slaall Blyy ale 3 Geueadsll 10 (Silly ad Ll Jass S
. osilele pelye ol

2 OF 50l o« SUI cpadly QIS e Saall agas o1 U3
Akl i oy o0 il a5 Ll Dbl agh Belaf ol )
s a8y Maly FUad Jo psall Ugsie 5L (Lhseal ol (KUs)
alad sl Gunlal) as 385 o silele 4500 Vst Gass Y Jlec)
2by Losre s Lulull g lall @olK aBs o5 ey Ll Dy
il dlld § dadly A ool LeiSly Gakie 80

ole & cbiad alle caly (AU calh SIS @i ol 03) Jads
S «ilaalt B, ﬁu},c Jalalh 5 ya3 o€ 131 ey caaitaly VAV
ars ebial @il 1] Ll Ll g0 daslsll g QLS e olad o,
slilee ol oatw wologlas 4pud Lad s el o caladl aa e olastall
DS oTg (@udaalh B, 50 e 0555 ddgyal) Lpwlall casal) AT
st il LSal sl zilaill o panbll _‘,l_;:mu oe Lusadll
Usla i S13ke c030 (B3I candly ;t.s g oela il olegasdt Ol
CBS @ ela Ly ool) gy of Al e OISE Aliaall slg) Sapae
ol dayll Sb 95 il 3 L 2B 3 Gl Gpabay e SUY cpadhy
Jaillys — Jailly asm sl Tdill Bkl Gy i Bhor il uulil
OIS ST dmamiall o Dl 3030 sl OF gun @AW YL LB
e ¥ o Laeld Lk Leandl Alu,ll sndly ol eoall (S
i Aeab,ll zilall ae il ikis plae 3 Jau oY gls Jia
e ge oSIg Slise s sl onass LSl e e 4 Lal oF oK
alall Jxdll oy g Slasall 58 ol will Yol el Ol gany - pados
Gononll § lpune 550 AT o SHL Lasall ey — eigaull
Aguais aglal) Glolgu unls cpslal) Loladl pgs 3 dolgu) clo &Sl
o oolans Ll elal e anall SIS (28, & A1 dad o, Jialy
ol Baa Lo Jalis Ll LS din ol st a3y Jaddly d555al) ggobal)

ay



ookl Lol 3 AU el (¢ <all alguad)

Ol Lo i clial lle o Lilas LEbll 0,0l IS <y g pa oS
(gDl sLaall @1, ale o BT iy a0

g Slaall By ale dalun cpadll 28 Lall SIS latal
lilgl Ll ASE e S g0 (B ey SISGT G shiin pa NI
slale (o € sucy lgigudipuw 19185 Uil Aol olfs 15L3 ol
Wk slaal pgale O nlesanll gu pgail Gamy Guill el
ASNA el Ly

oo O AS Slaall By ale ae puslyll gloall B 2 g
Oy Asanin ( SUY tpally Lashs 3 clegunsll 065 o oSall
salall Slalgudl i aue o 4 __%J\-C,;ni, T Laguind, sl
S ] LB Uy dasnuls 3o sbo¥l ale § Lo agud S B
(aagi Joo il Yo J NI alall

Lalkill dleginge (po dlilgl 4543 «Z;L‘.SH b GBS saiugg
o o asdall QAT e elindl clale oo dis alas a3y (Lils
delid, u:"“'u‘ L G Gl 803 pa Sl dgay cddily LS
o oSall o OIS 0 Eihie By e ST Bulaws ST 4y
cadl @y shaW ale Guss § wudd) pugill 3 oS Ky agud
ool Lgie &uas s olega sl bl pns g . paadl elld 3 Gagsls
Sob oe Aald 556 puil Lasie Biguany AT o 281 da,all ¢ o4
Obuidt ple I La g hall shatel iy (Y1 goulsall SRhLLY Sy ghasl
Jloe 35 - oUSIl iy Lanpdy goshill Guatlh aley o(Laa gl g,391)
(P Gradly GBS Lgoss I L5,01 » gung aad LA sl ale
ipagis lymsal 3 & pnnl) IS G e il ool lale
LI Lol G0 505 A olball Iy, by Iodsbits o o5kl
sl ale Lgy atg 3l clegudgall

Toolaa 3,53 ) G sl o (ol 3« SUY palhs o it U,
Lol LISl Bl Likie il cilS s eladl Al

Ay



SuSgs aoldh,

oo G G (¥l tsoldl e JalSIL Blitiuay wnd o gis Ldgrae
Al saw o oSall go OIS B QBSI 863 say (553 O aal
prgidrne LgaaiSH Gl Cp S duailly (Jaddlys Jaa e BAS B gumy
catian allall 5So al w SGY radly 36,3 JYa e anbll CLAINL
CESI alaa Saadll Gial dliss (S Je ia ce parki 3
sl o 53T g 03 manay Baandl LS Lol Y3 e gé i
el Go A § olus] Wis oS &l J) LaaalSY) ):\;.ul e oSl
Unbos ey al A Bleds ud « U rathy OGS slgasudl ()
Sall galt o blall I5auly ‘;L_.;Jn ale 3 oabl ilaall B, ale
' s -

ol e S 3 euni @ sl Gsbuly o SAIl Gslull
¥ (S5 el bl 4 Origin of Species «glei¥l Jualry « U
sl gy Lol [ sual balis a oal,ll slas¥l o Lty ;a,:_.f
am g3 Lodieg dBag 1aaiad ST HISEYI s Losie Lulaalll o lastill 3
Loaa Lgdlag OF &1 e Gonimy (1) Luidliall (5800 (o Sy 23S
dl BLAIL allas oo, la M Mu alasadl of LS s 3l 3
s A Al Ja bl 20150 0y 08 46IS B guay dudhie 48,5k
338 obualsll @ ssundll b Ll aias ey S Bl baall
Loaily Sy Lagie S (ALY Jaall bl decta Ludd opn
pllas 35 W1 so Lo aliiwll guyall sSs 05 dusglgull KAl
dagh 4f elelid] Gk G131 Y] dila agloall Jaall 25k oL,
) Al

de SSAN Jab 5o I e paiall Gajall s Sslas aal
09T HusSie dla OIS sl pglall (5 Sill dalguly «( SUY caadly
L ols el w50l e pualill Gsdgians Gassly Oas
MO ol (3]l pladiul dawsy OIS 558 OF ge) Dok
ol oolall 3hill e il lel G 58 53S0 oS S

q¢



osbill &l 3 AU cpall (5 SN plgad

redwly Jadllh dugasdl LBl aaaas oy G bagy lpaobs
3 " Abaslly /2l o Sadill (Oagols Bhie maesd 35S
Slpadill oo a3t pgels @adls oyl dusn (S LA Saiu)
e Dbl olalied! oo huslly shill dwlall mlogdsall
slaall &f.l” ’f.\l:_ L} Q}@a&l{l] U8y ) «g.':l.’:m Q\e_”» QTJl:\S
wladall sia oo ST Y] zlay @Sl (35l §audge gaLL0
Sleslaall p 5las < Liaw il claglaill 553l Zo U Lusb i KL
ale slale Lad, o oes by Ll 53840 Lgaag sl Lsal
a3 lead) Gokall oSar ¥ Sy Bbla IS gab,ll jslaall Bl
o I Bl Slal pange Jls Ll go gay rasall JIAL
Tdaan
A PSUY adhy 863 wad o dasal 548 635lad s ¥ La Ll
lpwiilly pa LS YaiSe LS ghie Ji ¥ lile o8¥E aaus
858l Ll ias LebeSh 3,SAN JI5 Yy g LS Buany dadl
7S g Aaiall KA gpu I Ga JE Hia G SAT aly Lgwis
Lhaiill Slalil) dang by e Lol Jaill oo oSty QK
oo Ula,ll 03 Aebn Lgisauaiy oladadll puas dllju] gaay b
3] asly cobualnl Obe olas Ldasitl jeaall dals ¥ &1 JGL fan
SN Zasie 3 us WS) Gaslaill e Usd dwlish Guas Lasll S
i Yo SIS ( SUY crally QUSE i Gad 1a ol (g
AT oS Gl aide Goin ol Jlss Yy cba¥ ale § paall daig,lal

End Notes

1. R. Dawkins, The Selfish Gene (Oxford: Oxford University
Press, 1976).



10.

11.

12.

13.

14.

16.

S0 8plads,

. G. C. williams, Adaptation and Natural Selection (Princeton:
Princeton University Press, 1966).

. W. D. Hamilton, ‘The genetical evolution of social behav-
iour’, parts 1 and 2, Journal of Theoretical Biology, 7 (1964):
1-52.

. W. D. Hamilton, ‘The evolution of altruistic behavior’,
American Naturalist, 97 (1963): 354-356.

. W. D. Hamilton, ‘The Play by Nature (Review of The Selfish
Gene),” Science, 196 (1977): 757-759.

. J. Maynard Smith and G. R. Price, ‘The logic of evolutionary
conflict’, Nature, 246 (1973): 15-18.

. R. L. Trivers, ‘The evolution of reciprocal altruism’, Quar-

terly Review of Biology, 46 (1971): 35-57.

A. Grafen, ‘A first formal link between the Price Equation

and an optimization program’, Journal of Theoretical Biolo-

gy, 217 (2002): 75-91.

. R. A. Fisher, The Genetical Theory of Natural Selection (Ox-

ford: Oxford University Press, 1930; and edn., Dover, 1958;

3rd variorum edn., Oxford University Press, 1999).

R. A. Fisher, ‘The correlation between relatives on the sup-

position of Mendelian inheritance’, Transactions of the

Royal Society of Edinburgh, 52 (1918): 399-433.

Fisher, The Genetical Theory of National Selection (1930).

A. W. F, Edwards, ‘The fundamental theorem of natural se-

lection’, Biological Reviews, 69 (1994): 443-474.

A. Grafen, ‘Fisher the evolutionary biologist’, Journal of the

Royal Statistical Society: Series D (The Statistican), 52 (2003):

319-329.

Hamilton, ‘The genetical evolution of social behaviour’

(1964).

5. A. Grafen, ‘William Donald Hamilton’, Biographical Memoirs

of Fellows of the Royal Society, 50 (2004): 109-132.

See Edwards, ‘The fundamental theorem of natural selec-
tion' (1994) and Grafen, ‘Fisher the evolutionary biologist’
(2003).

a1



skl &5k § U1 cpald Sl Lol

17. A. Grafen, ‘The optimisation of inclusive fitness’, Journal of
Theoretical Biology (2005).

18. R. L. Trivers and H. Hare, ‘Haplodiploidy and the evolution
of the social insects’, Science, 191 (1976): 249-263.

19. R. Dawkins, The Extended Phenotype (Oxford: W. H. Free-
man, 1982).

20. See Grafen, ‘A first formal link between the Price Equation
and an optimization program’ (2002) and ‘The optimisation
of inclusive fitness’ (2005).

v






:é.e.'." ‘3 o i
deslari> 3 > o 1 9 S 92

I s s LSl

fopdlise ol sl daBae Jlash uga, Laelaiadl L glsull mllains A
Sl awmis Jlas d Lelaiadl Laglonll e by paall aiad
Loy Gsall g osh Oe wan g8 sy calilpadl gelasdl dsbull §
oanll siey Gy phall G5EN o SBI el 3 ek Jlae e ST o
sdo plall 3e G5 il el 4ol oo die agis U 1315 (533
A paially dbital) Lobiwlly st dudall Jio bl c¥YAIl
)5l Lasas ¥y cpalall o S Ciaty cellil da iy guiall Saa3lly
plasiol cdapiall Lelaiad) Laslsudh alay CBoanw Lasd (rauadsll
Bl ale 3 opumnadill 1a oo Yo agaudil Jo o silhy g xllaall lin
2y cOpaols ol oy plusyl ale of (gpptatll puial ale of (Solual
L gl suall O (553 cdilgae 8, guay Ualian [T 358 (2816 853 JUay -elld
Basas duale diyyhe — Ljall £ gyd o Jadll wos £ 58 Lelaial
lgaladinl (S rwan alle J) 5505 055 Loy — elsball sl

oasaill plgil anes wis



S 9 lad

@l alall gy bl il GNAI S5 ) lae § ol am g
o) wlsal bl daslas glaaatl alle LS oo aVAVO ale Tuy
Lslsully Zalall Ldalay (il asall Edward O. Wilson ¢ sulss
'.Sociobiology: The New Synthesis cuaall gLl :daclaiadl
Joxs il awdll e sbn¥l slale agiag oo g,a Yl slalall anla by
o nbds o aley slobull gablss Loball Al w@ﬁ &
s e Ghlll 3 S dnad ) Jhadl Jesd o) gae
Lol e slby widy S 8 0m ale Jlia Ul u_xmuaau
dI 1sd,ail il elatall ual G, " (Luwlatl oYMl ainl a2 )
Sss 9,lak, 98 e 3,800 Aase 3 LS sk Jlaadl lia
boaw ¥y — SN 3 33uS0 b, 58 dual § Basae olE)lae olia
sl sa5) Lelaia¥) Laglyll § Ule auis sGa o 53890 o dduda
an i M SEY el GBS Al ols (Ooblall Y] yay o
Ul 3 oS Topab s QS dlu, oo s as J] dBiAs w38 ple
daslain¥l Lsglondl Jo bl S agan dile ans gl WSl
danill ol¥ell 3 U8V e daladl LI 3y daeal & ells Jias
OéMias 53505 Gyl s OIS AaasslSYN 8 511 (o A 73 15 § WIS
ple oS3 pls igpen ple 4l Guolow 0 42all plall o s g 53l
ale 4l (ysac 3y Lasd 138550 maadll (o ,SAN a3l Y] dacloadl Lua glsnd
Sociobiology «daelaiad¥l Lis gl gaudl dwl 0 deganar J35 an Je casan
daliiay Ao b duansd I 0o el 0lEl degana oy Study Group
as J) deganll oIl wolad 43y .Science for the P(;Ople alall alally
dantoaad) Ul Lgand cpguaisls Isiaan o casladhy 53 muad L]
Lol biaglondl ale Go daalgll
Lagiiens 3iS0y Opeaby ailas o T Lo o8 BT (5,80 B,k
g sl Tshsa 0ol slasll gu)l Jo Ll jeu5 abd dagaliSy cplle
plad aopnds Jas e sl oSa3 W8y uwbiwy L6UAT dnad )



G Liadf L slpnlly 33850 3anll 3 3,k

Zlsaddl Jib 3y cdiane Boguas gk ol ygu Lolaiall Lagl sl
¥ O ol Calie @ ole @il (JUE Y0 ¢ Aulh
s L sl Zomplpns ol (o1 2300 L 500 wdplt S
Oprdadl O, Lled o s el gl S 2

Logaoli€ @ Laxisy o 33S5us sadss 9T AN Alull 23lS ke
Bacli) puis of Legie JS ob)l 4l Solisanall Cualie 3 Gapgdd!
coladl Sasaa L yad lulray oliks 8aad LS5 sogand! oo S
ook 5slie 3.5l 5 Luaal fo Lagie JS uSTy . olilsaatl sl = laiayl
&l o elaad) dgladl Jf Sl 5,85 alS Jadlly olslull agal
G i 5,55 & yallall Slinall e lapidlly o phaill gk 553
T aladl 3

po bt Ll 3 wasll o Kol sl ol jas sla
e laia¥) oS Ll ST G ok oo Babadll (gibiala Jus 8,53
22l Laaill as b Sllgaadt 4 sclus 31 calall 151G
On Llen Lgd) Jsfad BaS A olilsaadl 3 LGN sl sdel a3y
ol diadall 3 80005 8 Y U Aagll J o als g5
Caadis o Ji gaill lia Je o Glaas paiy Blali cleleshy
Y (5003 L] Gl Jie) Sladll awudd Gay el sliall Lo glsnll
oo e § oAl Jie) SN Ge plaadl o (aY obilgaad!
skt 3a0 6l Olgand) iy il wuy Al fags $(Laelain¥l ol el
O oSa A Gy, b oF osibiele oSa3 oSy puSadl o s
U st 3056 T &l (5aSy (Blaiall 8L} Liuall sda 2333
Glpie saaly dabie § Ka Glans 3l g sill 0o 158 T e upa3 Y
Sk il Gaa Gskas s Wil ge oS

556 e B 805 B O Gebele o8 ssal 8k
g Lo o ol 5Lall ;_\n SN s o) JEs eelinll Lsoall
il uLu:- Lo J,u.J.LG;S wo ol o AelS degane duadon Sy



B PRIPIP- IR}

3 Yaes LA Lo By (sl daad (55 IAEL Slial) Ly
cliall Glall @ Lls diolate sl olall cuai 6585 gl
padl sll 3 alll oo Lol 5SSy cioly I o dmids S Galai
s pgin JSo salatl (@il Jolaer dlola iSay (J 1 dayull e
Lokl Lanlill G Alill e wla S dgay 3y iSay Ly o
sse @S oSy 8l n AolS dngane Jii) Gliay Gloas Sl o
Bacliy dlus (Say Higd ] agas s sl bauall Y cY3a
3o Ol ciaa ol dglall Sy (<1 4l Baclill sy .o gibale
b s saaltlin 56 5 @l e vaas (€) 54KS (D) Lo Gipas 350
b>1/rxc gy LS 1ag) Ludly, Lina pudy (Sary Dbl Jolas
ool o an LIE SN Dlead! J] 5,Lagt Ggs lis pgd oSas)
Ggas (¥ asiwe @) Gail Lls § 5,0 obd ] B. S. Haldane (yuils
oo Yl Lol o elaal g 35a) Lapl ol copiaiian e ST Ual
*(Aole Bacls Lglaad 3Sall cpalle sl aly dulea uyme L1 Sy
Bagantl das,kil sda e el o gilols o S5l sl lbuall L
oo dila il pllaall o LS Lcdlolall Ladalh 548 Sall 3
grex pady 3 Lwlad 5S35 Ge e el OB Suew o)tk
Lodall Glua sie pluwall § clsadl § oSl B G
355 J) s,lanl! dale dhas (LB &,kiy padius (3l elill
Osibala
clubufl & Gl Ui ¥ say 85,00 daslus osibals aus
oball Juall 5shailhy Glgins) alia po 0sS dish Say @ Llall
ole 3) GULSI padly ual dayy (Y5 V oaliall elaaadl
O dashll sl 5653 s waall asy (@S ANL aY47Y, aVANE
bl elale o€ uis e LEyh o 1uas oluabl 3lall ¢ 5l
By ple ol cluabll § Lawnidie Labas il ¥ cdyll old 3
o Buandl &g lall Glia Al Euyaall alall JLas¥l a2, ¢ slaall



G Lin¥) Lnslpaally 35S0 3anll & 5,k

Bosie 3 Gualy, ssbill Llee aggia sl alef Gally cpandl plilaisyl
Slasl 0aoal 13 oSty LolSall e dogane 3 oliadl LSS ad
SASH Lgiaal 1580 150l o giliala

fSai Lla Jn Y sap S0 3Ly, s s¥e aal IS
do e Goue o€ wrsiust daslay Glaadl plal alasS Gl
Je 3alis 485) Lgagd Jgun Gk oMl Laall S &5 Aslass
Niko papis oS8 sy 835l Yo Jooladl Glaadl sl plle o
zri o oo s S o) saliwl SmBe oipd3 Ley,y (Tinbergen
Taslay ol il ple Sl LA agin oo ol (K1 58 2 sud
e 5oy Sliall Bl ale dwis ale Gl oy punls s 5T a)l50) lisle
(oskill chall alal Baely Basaa Gk a3 3 adgaal) plibusdly o
o lalres 3l Sasall Liyall 3 Lis 5500 cMasll Glis sad ady
foneid) Lagalee oo Lagiill 20y s spandl (o Ban day b S
0-+ wiladis uae ylaiy @il asewaill f5, pauall Gpaby OIS
i ) cduaadl plilaa) :Lelaia¥l Laglsnll olsiay dadis
Gaa il 50800 GBSy (o)l dasls daskae Suaill olyslt &
Gt gill) dadis Yoo sad Ge oS3 3 AU caalh Olsia
(o5t ks darbio suaill ZLall 3

oudd Glsas 5iSgay Gpmby PGS OF BT Gatl a5l
(SEI aadl GBS als Lol paadl agtiel Lags Js pladl g gasall
unin & iay s S0 08 Gl caclaiad) Liaglandh OIS way us
i pedd Y Kol oK s ol o ¥y Lls NEiwe oLESIG
Bols s 813 oo ase oS sa el Ol Jle & e ool
WJYa e 435158 Jgudll (o IS 98] (el Lol adall G ganly g DS
Lol

elaiadl b gl gudhy GBS aldill lgy pus (S a8y all oo g5 Lasyy
S @l Je puby Chng ais BSI e S5 Lo lgs b agil o niSU



S g0 oylass,

Ldpdal) byl @saill Go g oS lilgpall e Yond o ey Lusd
S5l pe 3N JM Gladll @ Daate (a8 LS (il
23 Jandlh G U o Lol § Leleia¥l Laglpudl Jom Jsa
olobi ad &l Jo GBSI 3L JI il o @ smby OIS G
) iy cblaxkly dua
gl SIS 1ile ¢ olaial i3 S &l J) Janl oY
e $3S505 sy o IS die Baad @il (el oslsalh
o Baadl daw il GLLESYY, ol colS Bl $olSs IS
e AL o SEY caath s claelaia¥l L glsulhy LGS G Lalalle
S5l s Jalasl suas L) JesT &t @ ?Q\.}\::SJ‘ Ul eul<
s oM OIS 1] oy e cpibine diclaind Liaglon ale (sl (onidliag
Zisall Lage Baaall skl LIS LGdall sagall oe o
ol e cnatly LSS 8L AR o ¢ sSan ctpanl] 5 x5kl
oo 833y dsad ST 8500 o, ST 5] oSy idaelaia¥l Liaslgandhy
SlsH G 3] gt @ olilpall e olbaNay 8 oball otk
03] elalol palsll LAV Gl ¢ panlall caniall polia lgaisy LS55
oole de oIS e 5,5 36 Lo ekeliia¥l Uaglpudly ES 5o
) / o BAl (Laelaiad] Liaglpuslly
Oadhy caelaiayl Lagloudly ool Gilaal Yol Joliss Geo
¢ Buaall SLLESY GLA auks o Jf Gage OIS Lea¥SE (LW
(ool slull 3 A Bavse Ly & pokill Laslsad] Jlas
Conny dia IS sy deguwge & Jo QIS awdi by Sl 188
oo ST OIS 4y dgs sgdiun 3N pabll e Blgll saally piall
Gpaandill M3l Gaaby Gl e Buass BShe OIS aii eguse
Laglsnd! alal KRse Yoo dlia of Zole Ziay olgaall ple 3
Olopadl ple § Londill Sl aues oo Jadll somge Lelaiay!
by i sl 3 Buae SAde cNSae Julad (Y oSl il



Lelaiadl Liasglondly 53S0 13asll § 85k

Jae sy ccdieleial Laglsnlh ale qan sl (puby S0 s3]
Lo sloasdhy QLS cidiny dad Jadlly Glpaadl sl daaes ol cdfed
de oblpall dolu ce o Lo aal & Je aV4AY ale (daclaiayl
RS

bl ol (sl chuad ccdaelaioll Lnslondh SUS 8
paall Goaby GBS Ge 87uS elial OF oSS sy dRdsl Gy
Gunss dné OB Salad (oblgadl Wl ale Ge OUS Ll @
i Jadlly Laas il ABANG daley (o blgaadl dslu Ge Jauadd
g 6l gaby sl cdielaia¥l Laslplh auly Jdl daeus sie
ol il John Paul Scott osSw Jss Ooa dady il aalall
ale Lo ¥y) sla¥l ale c¥lae oo dial alalh il albuall
Lasd ST o8 Mplaiadly puisdl caley (sLactl Cistiay aley Bl
Grax dld s pasl Lead o8 awd 3l Doew) Buad Bl sy
Olsandl ol

Lagill dubull cdaslaiadt Liasloandly Gouby asas 0S8y
do Bias gobiy dslasd olSslall araal aslpll ulul
O ool iall eyl iy of Lin ol Goubisd ST iaa
sseant Ja of LA ol B cbaiis pein SAde 55 8,5 dls
OIS wi) L elsbudl Eulyud Jlae o ST o pans 1as Gyl S
ouds Ll il ends 3 Lass cball ple pe Jolaall Gl oS
81 sl 1S ey alailly LlaiNy Ll Jie ebisd v Lo elifiu
Ghadll G ISE Gaaas as g (e olalile Gsuwby pud dbill
L il Jafiae Jo cnats SSYI G paly s alaial OIS S e Y
Lalall Lijaa 559 pall (o OS5 (SsSI Han o Bhaall (e 23a5)
o Aaslie ews 34 subyl Lo paludl jelaiadl luhasll Jal e & sl
Sl oS e Juma Loy *eggriall uiall Jinny &l dasibal
Ao laia¥l Laslsull alay Llaf il



S g0 0l

olalall o anly (Jles oblel alu Lo Yua S a3,
clelial wal Leldadl Laglyull Lasbll clelaayl oslag
Lelaia¥l b gl gull Guaalill Lulas cliagy diuad) Lsbayl oS,
52y Oswbs ly ge 2BL Ul o Ganl S Lesic Lgissd
Lasadl & Lelaia¥l Laglendl e 8om3 3 Gusa Gy waliun
gl oliwasadl Gatie 378 (S5 ali Viaglall aasl LS e
g aiy) . elaadl Wyl § s glenll Jalsall e ploswll il
3wl 28 Laie N ol J8 les dglae sanill bl
SMsat o) Arthur Jensen cpwias 531 JS,0 daslan Gudill ple
35 agally pandl oS, Guslall Jlakl s sS3 Juae 60
el paoas Al sl oo ge OISy — Liaa olidaal JI
iadlae § g @l Gauabiy b Lass ((a3kw Slhlb] Gaja cruian
o Lo Lol cdielaia¥l Laglgnlly QS 3 Goally o3 Juns Allue
2 il debiall g sbill il 3,85 srme ol sgd canisy
Aaale

Gl G) slal aalae Gads Al Dbl Gelatt <1 oK
g rihu caglon g ¢l o oo (oLt § GuanlSYI d,ball
(e laial = éal e glas L1 bafawy Lial ) Lelaiay! Uttt Galat
235 Lo sl Lelaia¥l Lilgall o (a1 ae sliiedl lis (3451 i,
sl 3aT Glaatl s fe Galaill (b ey Al aslall G ol Yy
ale b Lewly oy o pun b S Jlatiul dege pelile o
US (sl Solaall Tsl aley elS3 Lowd Slanly daelaiadl Lisslgall
TES O o Y5) B0l pd cullly giley JSall ety ol
elia oaly adl (pslall & L aill cilall e 15 Sl LS e
2ol e bl GESS Al YL (e dphuae doge Lgaey Luis
aladly ety oF pgesll lin auiy Loy guially g paiall Suailly (5,84
”.4:\.55__\ ((:j__l.u.\.”



T LWl Linglsaally 53S0 :3anll § 8,1

dsl @ AT laud st (@lsS (e dbuny Gpumby dI Lae 13

Ll Al &G Jo S Taae auly Gus OBSH (e dado
oSy osibala J) Busiiw 138 o1 gy Lelaiadl Liaglsull alal
zris ol sy rhls Cugl S e Leodll ela aadian Gewbs
Camus selS 4 els Lo e o audl @ Lm0 3l
Juaill 35 asadl Bl e Lol Guls Daglen Jelse 48 55
25 Sl LSS Gaiad Uslae sap 1olSY AT Gaa Cipal J
Lasd ] o sl gl 5a5) Gonnsbally Lelaia¥ pslall siags
of Jels osaby oSG (V434 ale Consilience LGS & aas
Jae da3 ol e 5,015 duclaia¥l L slpull dualall ol pudill 683
) OIS Ky B aley Lielaiadl aglall Lualall i ol peaisl
golontl senstll Gaa opday U 1huas T dhua Ll gpuls
' SR PRI

cgebaindl 5 ohill (g paiall sl ulis o A8l LI O
cl_<.4L.Jm degane (o (5 poiall sladyl wsm, LISt sie
Lopholl clial Sl a8530L paws A 3l (e
csloly goaall LS55 deganl) pas Jio — Lueldiadl
oo — gl alaity Jaadl arwdsy Jualsill elld 3 Loy cpalaial)

e elaiadl kil Luwladl SIS o) & e

(pasall doslie T) sl asantl o Lia @l SIS ally aay)
anky ) Belda ¥l Laslondl bl 1ia ey (- oall bialy
Gasssy GaS Lle (gobill sbn¥l ple Jand Lglan o (suby lese
s
Ldyae dllas il ol 3 O gabyy ie duclaliadl Lingloadls 53}
ST ale gueliny oelaiadl dobudl luhys e Guuly Glhas aus
N,J_.J{ sas 5! M-@Auw Bodas Lpends olgal ilhgy 1haas



ShaSgn wylan

pos JYB (e Jadll sty LSy 33 aley Luaublly daclaasyl
855 Blas e ssb oo ol Gsaby O Buaall G el

d o8 Gl e W adelaiadl Laglpndh oGS JI kil
Bl Gaad 3,050 dlels 3,k0 o,lael J¥ ALl G S G
ol pwdill fe 550 8ysbaatl dabll cuaadsl 3luly (e laisdl of sl
el Lim sty LS aad e (oF ] Sl «hall dumglsnd
okl sl ale 3 zasaill 13 3 el LG &0 3 g
Sadlsll 3 Sas sl

Gl olisaall atia 3 dwlall SUgSI Gany andi lies
oskals Bayaatl HIGYN (A, o 5ek 9 e Bl (5 phill Zigaill cisS
S8 Joals 5o pgudny of o celalall duulen BT Sl G aus
opbiele 8uels 3 Lwlull 8 Sall olialy panddl gsiall fo nS
a35) s3I L) s e Y of Aleladl Ladall (e dosging
oo bawally G BSH s dll gsiall fo Sl (o S8l Joaill Sua
do ol peudill 3ltely cgeleadl SLAIh asgde e Y231 G20k
S5 e Belell S5 s Sla] dlia SIS (5 (ceel, 3T sl
) Bastiaaby Goally N gy (el laiadly (Jubsd)
el 3alilig 2 5em Jsd Ll 13a pds e bule osad sk
Sl slasiol 3 pad @i (epnier duily e 3lbT LS )
rsis «soskill cla¥l ale 3 oleboadl goiue o da3lEll Sutull

O o duadl ale pdbuas o550 2 sl el saclil)

By rall sie ¥) Aslidial cas ¥ 3Liy Lals o sgia aSSH

del daliie o st J) i V1 oan padian Lovieg

ool o ssall i (ST S 3 - Jalull 4l Les

LG Laladl s crnhall AT JISaT bl deeYa

Lokill oda o el gl 13) 9] uduidl delaad) 3 ALyl

Ve 4S5



L lata¥l Lassaally 5350 5 3anll 3 5,00

Zegaadl Jals (Ja1) ol S1SE1 & il 451,50 5,050 sda =
S SEH e wan g5 ) wsilly degandl e i sLTY! Bualyll
G il eluall Lul,t &8,k oIS 5ebs Laaliadl Gelud e Llamyl
(Ll ngilians 0o 50e) SLEU Laad Seday QLY &l o ol
pea! B il Ay ke Jusdl clS o LS () granns Cranil Al aasLisely
coadl v @i Al Laalil clpwssl cuady  dlalad pgiaaus
¢ sl dabine JJ ror paandils & gaany o3 o U1 Lol Lda
B AL Leab Il pilailly Gias pusl o 3 2Ll 0l
lSsbe Yo 13kl sane CBise § lons alais o oSy U 5 gt
alal lofih cats Tull i fe Gl oy sl g A9 @ lilguall
ML el ol il alall Gy ad e dan d

o Slaglaall juadS Y aelaisyl Laglgndh LGS J) L3I
Uslao 0S5 ol 0331 obibie s (oS lan o prasiy casandl p3gaill
LS5 p b iyl daasll SE G Swsall &kl ass Ja
Laslonth GBS o aay il Golall dingy Ysas ST ol
lyeals ol pgsld algdl agilolgals o581 Gae waall Sh daelaiayl
e S e shaie oy slias gl ol Le 28k pguinans (st s agil e
o3 slasll (o Sl aSI baisy dlpgans anflont cials dndall
ple dag claglalls ol

A% ae Gseby o Jalas A &ashll )l Lasie L]
oo df B0 A aal) 5 0e B, gy (ueale 1&g Gl o badl LS
olghl Glalguly sibiole S1 ol (guabips JBI Juw Jo o5ibila
Lok pud dliag cdaelaindl Liaslpullh GBS (o pualadl Juadll is
il Bassall cebaad) LAY Sl e BuslsS i ol 391 LA
e o sl Solams i B8 GLSST La el oy o5 s
Job son Gelaatl L3 8,55 e olaadl aady S 3 opuls
bl d@;_«smn dal e cliuiall § 135l oS sl (g sl dslins



aSga aylid,

gos lonSall Jads dagia ¥ doar OIS ] OIS s el 39 Sl
(hadll laa 3 S aabds aw; 3 (silele Sl pads Houwbs ol
sie LU 55gaaa = Osilisla 3,50 lella Lailie guu 4l
Mosabs

Adaptation and LS &1 o958 (51, il selalis o5 o lile
obibs o6 o) $uaaYl wus aV4ANY ale ,uluall Natural Selection
WS o LGN daduall § Wils algdl GBS 251 b s gyl
1A &)y pelaadl LRI Slal e Gl S50l b L

o ST 0T s S35058 conss Oswbs dele S
s> @ Lot e oSy QLS 3 Ldadill Ge Lgis Jo cibas
pledl poadll sedasy nSEN & s gl Frd o)liels Gualy Lehs
Osuby CBS @ pualadl duadll @ Jolall JEN e 5500 waal
L o plralls el Slaiiadl e olghl a1 Ld 5 LIS (U
Osby OUS 3 Ve a8 daduall aay ) HeliS o Juslly

1 Osumbs Sh pl e 3lule G pe Jolad S 3l dpady
MY e Boshi Tl dasliedh oo alell dasgie 06 s
by GBS G dabiis paalie cund olaliwdly ol &)l

(oA Lol e 3Sedd (SUY gl LB Bk 1] L]
woluls Gosiay llia gragll G billy &sall SUsSH pren uniund
sana g il Seall 3l Jau dslas ( SEY pall LSS L uanis
Aal QS Gpuny Aawly Aol 8,080 aad ualy SEl e
amoll sosall audy ol 3iSs ol aBs (GBIA Lpuday paudsil
Al Basaadl Colludl WSS colS Lo 5‘4__‘_\.;” Ll ololgattd
Sl &,k s o Lgin ESALL Uty §oann b s Sy
sl sm Lo ) JASS1 5358 oS ruadl G el o Sl
Y lls Galaill 3 agll 5o gu_.;jn Jssl als Lo @l (sl welld oo
L] Slgouaius Ll suw M olbauilRudl plysl g3y oluad) asm

VY-



TaeLaiadl Linslonlly 53850 :3anll 3 3,0

doall Ul Lghe B o Lgauss 355 o1 oy oliall dalins ija
prolio Claiwd L9058 dliwsS ol Guag Helall usbing aaldl]
de 8380 LT 5iS40 pulng «so S laiiutly dloladl Lsdoall Jis
Luslasiud) 53S0 81l prual Luleall sda sLST 3y Slaall &1, ale
Lelaaa¥l Laglgnll Al Luwladl LIGIL Blaa! GG Gaw
3o Lls pliline Legl Jo 3uSsus Goubs Lo ceas sl
Jlel 3 ae Lund s Alae a8 (33l Lagia JS (T, 1S daaal
ol e 6,50 (lhs eﬁj 8 53850 of Gaubs 2 e bl
Laolas Gudl G onSo 0 alioy ) suabsy pudil fin 3y (SLY
L aldl pé e el (3l Ernest Mayr jsle cowi)) J,—u,u
Ll BLaY He ¥ 5 o i ¥ Enaall wwlaall fe Euasll
sms ey o VA lonsls Gl Ganll Laas 1l Les L)
»le aa W Mo aiiay Sy 4l Lewontin (pnigaly Gould
cgoskill sln¥l ale 3 05Ul Auwpas pasaw le oslias agl e
Shel Al Cmnd Luall LU L)y coloall Jui al dujae oy
(cohsis e 5350 sl Uiy Lolaiadl Laslpull o Aan
oo Leldiadl baglyull Hliel casall Ga olad Baaly (03
A Zgmy e Jls Dl oy GaSes selail dglie Gauby ke
Syl padie OIS bl M o disia syae Gl ool Jlase
de 5iSes ol Lol sl mig aly 4S5 celaiad) efslull Zusa
S ek sl Be Guaall ;uuﬂdmm O dstan o cgipubs e
o oslaall als (BLEEN olisy) cladl ady (hniie 30 Jusd
slbal Lalacy Lsaals Sl (o saebiad! Sl Jalas .cnandl sane
GBS pliay chuas OIS &l e 5S 50 Juall B8lu 8 pa (o SIHG
Bl 3sSs o Al pusly oSy ply akall ) Sl s Kgs
25l LSl a5 Boase 3e8 duailAel oS 3 slaall alay as



SuSsa apldss,

Towl o235 50 Gagll 05 "o((@BNAY 8,8l Ll calll asg)
a8y OB Ge Byl Jaad Sall LENAY 51 Lclaisy) YA
oS Cas el sia ooy

Tas (e G e OS5) o 3 cdolall alally daliie cie oo 3
poad ol OIS (oinly o oMol pumbs sladl oo il ysen
Eiian 555 OIS add iSteven Rose 55, (st Slaasdl sa 53850
o Leankhy GiSes OIS (e chadiiul pe olibide zhaiul
Suay aby) Gelalal Agde sé SlSsbs 85030 IS i o5 Gl
Beluo) 3 Bueaie &ué LSl o ST LA 55, Bel,5 550 ol 53850
colS uis BeLEl 3 Al agulluly 0 eSo,dl salas Lol L (cagdd!
Slasilwil) L3 Lowsnll abiely Lpall Zaadll 5S40 4l
Vpaad 4ilial & s Losie Lasluall o laall G casd aaie L] Luaall
RIS

baa sl sally GBS 3 Busantl Lot il Gl il sl o gl il
Ladlall b Lwlal Buaall SIS S 5 S5 ol L1 adaelainyl
Ol s Lo s 5o HLaiiailly G shad A0l Ll Aly (dlolill
Sl dals dasdl of sluall QS e sl aSal Jaby ol awwds
Lyalun a3 G 58 0055 988 3 Gag ool 5105 e o318 (g pnd
Lol SIS i gl 5o aVAVO ale sulall sl SUS ob
o — IS say agdl canal LS — Leldsdl Laglsull alal
hall LIV Jo @SB dee Sl Ladsy SISEY! (e Suune dogens
o3l dy ks

L slondl ale fomans oY alail ey ga daudlol Ll ual oK
Oas ASAde Ll dllae ciaS 338505 Gembis sslaie (o dueldiad)
SUS oo Y Ll (IGH G 1se 8 Gl il T Ll Jaaat
ot i duud pasaill pudy QUK O 15aindl cdaelaia¥) Lis syl
I Jalad) audall salll oo g o3 ha oS dia ] BLAYL S



T laiad) Loslamally 53S0 13anl) 3 85k

dad e Lelaind) Laglonl) (o 4B £l pen ) does OIS
oo &aliae plpl 3iK0s gy olEl agil Llaall die (JEL Jase
ashadl g Lo Hlast e Legi s duals csladYly

e il s Gpmby SBS T sas wle LAT pldail dla oS,
ol Osiliale tiays) leiatud SN Brghll dalgll o siliala LISS]
Coiie Jis oo 3 4 agiiud ol sgidu al a)ANE ale s gl
oo et 3 cdaelaiadl L glondly OUS 550 (550 a3 " ((olianl!
Slalgan] GUSI 4 08 G okl ) SB3G 3, phawl o siliala ola
Sl aSH on osilislel Lals Llaal tolallh Jo (G 70 sikele
po A1 e G ol cedaelaia¥! Laslpndly GBS 3 laslall s
AT e e claglas Jo Juos 15 5S0w

ol Bsds oo pladll 3 suis pli oal Lol e S Ul
Laslsdt O s 568 Lelaia¥l Lol ale Gulul s () sibula
sl Sblgall gl Lulya ale £ 558 0o g 580 adlsll @ Lelaial
Jaadtlls ( SEY geadly GBS &uad uds il aoeibiels Jus o
g ol baill 235aiS pruawll dase Jie sbial e
aulys cobani Rl Sal Tan of el ala @) colad¥l &,k
ke G sms 3ebibgy o sibiale crawladl Goslaiall € e G S6 15}
Slua lgdas 3 elliy Abanll AL syge GBSy 50055 Susw
LI of Gibie wds auds Lgases J7s il ol LS slall 2a)b
ol e slie e Lgasang skl

Laa sl alay Lol g3t agall & gus i3 O 53S0 Ll siane ilSs
@aelaiayl Laglgully QUK aas Lo pw ool JaBI uis tdaclainyl
el was ok o3 Dl olaadl AL kil il Jsls )
dlia Sy al SUalall Blsl sayy - oaslonl g pall o Llaall )
3 T onla¥l oulily subss o Boalll Jolall o JalS (55w
sha — Gy Ooeaby pualy — 53Ss0s alsa aad S0 23l ol



BT PR - ig

dom SN Sl @ el Gliblan pillh callall Lasjbaels
lsle Gy ey alsa ey Olisd OIS,) Leldiadl Laglsull
Llas ) dusy Al Ty daads @Bl Gy (53S90 o8 pdly Suew
(gubradl bl sday oF ¢90) Lssball Lkl § Lola

Bola dlglas “eaiall (grallall hailh SEH 53S0 LGS S
i Lsal LY Glas Lesie ¢ ladl ﬁ;ub Lalal alelgs¥l e o ll
Elo (ssiume 3o5 Lokl o Aally (ST Basgy il
aslsll g o3l alLal U3l Laalt &, ghall o) aaslly macro-evolution
Jae Sl alaaiwl OV UK 5sa bl Ukl Ao p2 4 anicro-evolution
rais) iaall Lualall Yolie oo ol Gual) LAY Lk Ly
ails Jae Sl alasiawl oy o(3,Ustl ;ijs,u_ ale Ll oSa kil
Jadill L dgass oI 8,5 0000 e oS0 af ASEN 556 e
LB gmber wd oligly alsx olelgs!) TSalt allgall paan o
A58 sl LT agd g e (381 JGT oK S 3 (wcasall
oblaalt sty psaiwl 41 Mary Midg—ley doase sole dgadill > AL
obes dae piy S8 Gy Dpan O Liasiliel pudg (S #2103
Do Jadll ST S S Aiide 3ok sl T esblant oL
(saedl olelawll ey OGS olld say sla o5 Bulae oliw z)
Gl 5 Sal alga oluad e 13, ols sl The Blind Watchmaker
ws oo 3Seu OIS 1iKay Mo ghaill ugdy adaiill o5l sl
! Slae e oy LSH e dlad § ool

(Ghill Bacluas 5eadl b o) iS50 sl 2 VAAY ale
lysbaol oulis o) Jopiad GulaS Juall 330 @b Jads o) o Lasds
Sl Lok Gy L) Lsiall pedn OSu o £ sl taegd
tpmal

Saall Bk say @M Juall GRS oo Gulill GAas Jol—u
dlay @adill Ge HBS dgay (pay dadaadl daadadl (g ksl e



G Loal Lohsaally 52800 Gand) 3 55k

by wellih slaally digh oladl oF Wl G eb iy Jie bl
e andhy sludls Slually osusspe Ll LELLI

S il G gaigd] Olgaad) sbi dulyo slale 3G 530 13U
CLATNL i LY Soliall o6 Susadl G SLSslall phas skl
B8l BS L coliall Aulall slaudl so canlall SLATly (sl
A o laad anall SR LSkl L) sk A5IS)
AT U B TR N w de 5,u8ll ol de3ill dabi (e Suall AN

33598 Jsa @il LSy G g0 IS prbde olgian 25 sy (S
Olpias SUS 5o Dielaia¥) Linslonll ale Gubad (o gulull adlalt )
iJB B agd ouds G T.opsaly Seus «el&d Not In Our Genes
il Lo by [Lelaaadl Laglsnll] autlt ba oS L Sad
i 5Ss8 20 ligay Mg dgag oo olel Y T LGS s
oo sl gl o Lleial 00 Al olelestl ual dgalye ds s
8k Gelaiadl Loyl

il soasll s (JI5a) ale dielaiad) Linglondl ale o
Slaaiill Jralis oF sslatl ey Lladl & unsonll doaiall i
Sl slad 4niad Sy ¥ Al })ugg\ o dallly 5 sl Lclaisyl
) T obuall dosaas

50890 sadil Buie

Laslsn) clale of pgileal o) agiSes ¥ 003 %s 595
Y Gl slea¥t lia oY diual) Laiall giads dclaiadl
G¥e L L connd Aol SLAGI dasiay 5, shwls LS
dall dany ey el baslonll alay GULY Jo
T090a Wl S, diiiay (@i Sgiadl Slaakdl alad) ety

> »a3l 1ia Not In Our Genes LS 5ilje ofis of (Jls Ll Jes
Wpal s g Olel Luelaial Linslon alle (o Wiggia Lilatal 6)liely

VYo



53S9 o)L,

ooh d) Luadll 35 aly LS3AN Taghs 5uS5a @l o g, sus i
. aaaadl faa uis 13l

s o Lol Laslonll satull wasll BT oo e OS5
Ao o 3 pad (Junil Buags o,bl dgay pudss o pae 4,2
alua¥l) Liadl Jiluslly (oluall) sulsll go NI 356 550
0553 o1 e yall Sy B ell3 sy el a3 o(oluadl Joaas ANl T3
WBA obgiwll dids ol 3 ey Guadl ooy B ey o
Laslonadl ale wis wBill (20085 3 Baase Gk gl 43y colaanld
Lol Labrald Galll o) woalls o el Gais Les daelaiadl
ST (S caally SIS e LB daadall 3 JBU Josw Je S5 WS
) (10laall Cia dabial cign

= ekl 3 falga gla Gdnia JoU 3aS50 186 s ol Wlld oS
Sss aloa iy pV490 aley GASeas wles oo il &l

LIV RV L_s‘.‘-‘k”‘d aalay @L

flre de Ganb @ saiay (&S5 Ulsa Lo JS ol aade
Ll e degiie degand c;éb s ia oSdy cmbiall
LA dbia oSl coluall gsiwe Jo olami) olia :Baiall
T gl st o oI I g gte fo S
fSb L s Je 500 9, a8

G G50 3 GLLY gd e s oo s abaill (Lasadlly B3I
Shisiwe 3 o0 wniyd dligd o Laadl Bluslly Fuwlsill
=S 13l ;;J; Aall Blugll e Baas Ges bo Lyl
iyas baid aaly gl dligh waags Wi Galgill e BaaD
olall gans =i 13) Y]

Sl Al Ge duas @ salany s agdy Y il

(ootll Al 3 ssiwe AT G ol O o) LS Luasgll

AR



T LWl Lamslsally 33850 Gandl & 85k

G sl el alstae ool Ve d o aalls
r‘\‘l b gg:"

Ao Lagassh HupaS CnSwwas O dals da,lae ol elld ey
o oaxilhy el GIS oigaadl gus] Je Eldredge zas,alls
il (amanill G gagolalh (33 dgaall Yoy bl Cadll
ale claley Lielaindl Laglgnll clale ¢ gaiss ;ﬁdnk_»u; 3 lgaial
wadll slaily Luasill Jlail) zasally ass OS5 skl puiill
@il Lokl cusier o5 ey Jald pwdly Geaige (anbl)
JBy el ul-_uwl‘ paaxs il pan SLwall 3 adne
pdiagy Ol ASAI Lok phadll paassll gl Ge g all
bowdll § dbjie agishs (lels Lgaadl daplall Jol8 12 sy
oe Al diadall Ll L 8 okl dgay e P edklS i
bl

aageds o (K Lo oo Ligee KT i lae Lol prnay 1Sy
bl QL LG raieh elilsly sl ddall G odabl
oA 6] il elalen 5 AU ] pgmsill Biiall oo cialil ol
S ALY e cua o WY goeball bl ale oF Gpaliay (e o
s ¥ plall U Jie alall 1a 5 ik cras el oo JLus
L, lall sday (@il oo Jlus Al AL Lls| e duds pods
gosbill sba¥l ale § Guas 53T maa agie o PN SN Jia
ia ol cdunds 285l 3y cgand Gody Gobe sy Ulue Ll a<l;
ilsall cuan 0al L @aall LS 5 Shue o addl Elpo uSay
siadl Sl s gy Lelaia¥l bisslsnll Joa SNAN Ll
@il @il § sas A dby ol Ge s Sl AL oy
Oo JS wie diclaiayl L_._;Jb_;,n alal datiall avalatl el Lol Jias
a9 Osds



S0 o)Ly,

O el AW o JWL Hig! Laludl 38401 2SS ual

Osuby e delaiadl bingloulld (0 95lus Goubis o IS pgd diysh
lSolall S pan @ Wige oS aid (JulSal olaill g ill o
Telaad! Laglonll Jass Loe @S Bualy illie cad Lelasyl
SLA 2o o JuSss ol WAl 3y sy Ges el Wl
Shill suss o 33850 us oISy skl e ASEl s Gl
iy Basandl Ljshill Sblill (e Boass dogane ehiy OS5 il
(Y 4i,m Lasial L) delaia) Lsglgall ale Gulad o) 35,
Lo glgnadh Ggaby QGBS 3 Gualy « SUY gralh LIS & B s
Losi 0515 cetuandl plibaaatly o mlyy GUS o lll a2 odselain
Loalll LISEY cinninl onayail) Lielaiayl Laglsull clalay 3lats
de asbe @il asaill OISy Aesdiall LSAN o 5iSys SIS G
ook L5l o wandl celaiasdl molonll Zigadll Faw iy )
onadl

End Notes

1. Edward O. Wilson, Sociobiology: The New Synthesis (Har-
vard, MA: Harvard University Press, 1975).

2. The sociobiology controversy and its broader scientific and
political context are described in Ullica Segerstrale, Defend-
ers of the Truth (Oxford and New York: Oxford University
Press, 2000). This book, based largely on interviews with
the main actors and their colleagues, follows the debate
from 1975 to 2000.

3. Richard Dawkins, The Selfish Gene (Oxfnrd and New York:
Oxford University Press, 1976).

4. Sacrificing one’s life is not the only way to altruism. An-
other is foregoing reproduction, as is the case with the
worker caste in many social insects. One of Hamilton’s
prime examples of the workings of his rule was in fact
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the explanation why it makes sense for the workers of
Hymenoptera to help raise the queen’s offspring instead
of their own. The reason is the unusual coefficient of rela-
tionship (3/4) that arises in certain Hymenopteran species
between the queen and workers, because they are sisters
under haplodiploidy. In such a species the workers are
more closely related to the queen (3/4) than to their own
daughters (1/2). (Because of the vividness of this example,
many initially came to believe that the idea of kin selection
applied especially, or exclusively, to Hymenoptera.) As for
Haldane, according to John Maynard Smith, ‘there is no
reason to think that Haldane thought the idea more than
entertaining’. He goes on to say that Haldane did publish
a version of this kin aphorism ‘as a throw-away paragraph
in a popular journal’ (New Biology, 18 (1955): 34), but never
mentioned it in a lecture, and never followed it up (Maynard
Smith, letter to Bill Hamilton, 14 November 1980).

. William D. Hamilton, ‘The genetical theory of social be-
havior’, I and II, journal of Theoretical Biology, 7 (1964):
1-16; 17-32, and ‘The evolution of altruistic behavior’, The
American Naturalist, 97 (1963): 354-356.

. For a discussion of Neo-Darwinism and the Neo-Darwinian
or Modern Synthesis, see e.g. Ullica Segerstrale, ‘Neo-Dar-
winism’, in Mark Pagel (ed.), Encyclopedia of Evolution (Ox-
ford: Oxford University Press, 2002), 107-110. The synthe-
sis took place in two steps. First there was the unification of
Darwinism and Mendelianism in the 1920s and 1930s, un-
der R. A. Fisher, J. B. S. Haldane, and Sewall Wright (whereby
evolutionary principles were rewritten in the language of
population genetics). Later the synthesis was expanded to
other fields of biology, such as systematics, paleontology,
and even botany. Some of the chief architects of this sec-
ond stage were Ernst Mayr, Theodosius Dobzhansky, and
Gaylord Simpson. The synthesis was largely finished in
1950, but not everybody was happy with the results (see
e.g. Niles Eldredge, The Unfinished Synthesis (New York:
Oxford University Press, 1985)).
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13.

14.
15.
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. Edward O. Wilson, Naturalist (Washington, DC: Island Press,

1994), 330.

. Edward O. Wilson, ‘A consideration of the genetic founda-

tion of human behavior’, in G. W. Barlow and ]. Silverberg
(eds.), Sociobiology: Beyond Nature/Nurture? AAAS Selected
Symposium 35 (Boulder, CO: Westview Press, 1980), 295-
306.

. See Segerstrale, Defenders of the Truth (2000), 365 ff.
10.
11.

See Segerstrale, Defenders of the Truth (2000), 23-24.

See Segerstrale, Defenders of the Truth (2000), Chapters 10
and 11.

Wilson starts his book Sociobiology as follows:

Camus said that the only serious philosophical
question is suicide. That is wrong even in the strict
sense intended ... Self-existence, or the suicide
that terminates it, is not the central question
of philosophy. The hypothalamic-limbic complex
automatically denies such logical reduction by
countering it with feelings of guilt and altruism.
In this one way the philosopher’s own emotional
control centers are wiser than his solipsist con-
sciousness, ‘knowing’ that in evolutionary time the
individual organism counts for almost nothing.

Edward O. Wilson, Consilience: The Unity of Knowledge (New
York: Alfred Knopf, 1998).

Wilson, Sociobiology: The New Synthesis (1975), 63.
Hamilton’s Rule is to be found in Hamilton ‘The evolution
of altruistic behavior’ (1963). Kin selection was seen as the
answer to the problem of altruism, which previous expla-
nations in terms of group selection had not been able to
resolve. In Maynard Smith’s authoritative presentation, kin
selectionist explanation became the alternative to the then
prevailing group selectionist paradigm. Maynard Smith re-
garded group selection (selection between groups of altru-
istic individuals, individuals in each group acting ‘for the
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17.

18.
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good of the species’) as a possible but unlikely phenom-
enon: altruists within a group would not have the chance
to band together before getting out-competed by selfish
group members. Dawkins’ The Selfish Gene also reflects
this view of kin selection replacing group selection. This
view was taken for granted in the new gene-selectionist
paradigm emerging triumphant in the wake of post-war
‘good for the species’ talk. (Ironically, and seldom recog-
nized, is that in the 1970s Hamilton himself came to regard
kin and group selection not as antithetical, but rather as
part of a continuum; see especially William D. Hamilton,
‘Innate social aptitudes of man: An approach from evo-
lutionary genetics’, in R. Fox (ed.), Biosocial Anthropology
(New York: John Wiley & Sons, 1975), 133-157. For later
attempts to resurrect group selectionist thinking, see e.g.
Elliot Sober and David Sloan Wilson, Unto Others. (Cam-
bridge, MA: Harvard University Press, 1998)).

Robert L. Trivers, ‘The evolution of reciprocal altruism’,
Quarterly Review of Biology, 46 (1971): 35-57; Robert L.
Trivers, ‘Parental investment and sexual selection’, in B.
Campbell (ed.), Sexual Selection and the Descent of Man
(Hawthorne, NY: Aldine, 1972); Robert L. Trivers, ‘Parent-
offspring conflict’, American Zoologist, 14 (1974): 249-264;
John Maynard Smith and George Price, ‘The logic of animal
conflict’, Nature, 246 (1973): 15-18.

George C. Williams, Adaptation and Natural Selection
(Princeton, NJ: Princeton University Press, 1966).

This is a good example of how a new way of thinking can
open up a whole new line of research, something that has
been recognized even by contemporary critics of the gene-
selectionist paradigm. For instance, according to Niles
Eldredge in 1995, Dawkins had been ‘enormously good
for the profession’ and gene-selectionism started a whole
‘kitchen industry’ which ‘gave lots of people lots of work’
(Niles Eldredge, ‘A battle of words’, in J. Brockman (ed.),
The Third Culture (New York: Simon & Schuster, 1995),
119-125).
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19. For a discussion of group selection versus kin selection,
see note 15.
Wilson says the following about Hamilton’s idea of kin
selection (or inclusive fitness):

The Hamilton models are beguiling in part because
of their transparency and heuristic value. The co-
efficient of relationship, r, translates easily into
‘blood’, and the human mind, already sophisti-
cated in the intuitive calculus of blood ties and
proportionate altruism races to apply the con-
cept of inclusive fitness to a re-evaluation of its
own social impulses. But the Hamilton viewpoint
is also unstructured. The conventional parameters
of population genetics, allele frequencies, muta-
tion rates, epistasis, migration, group size, and so
forth, are mostly omitted fom the equations. As a
result, Hamilton’s mode of reasoning can be only
loosely coupled with the remainder of genetic the-
ory, and the number of predictions it can make is
unnecessarily limited.

From Wilson, Sociobiology: The New Synthesis (1975), 119-
120.

20. According to Wilson:

Williams' Canon was a healthy reaction to the
excesses of explanation invoking group selection
and higher social structure in populations ... Nev-
ertheless, Williams' distaste for group-selection
hypotheses wrongly led him to urge the loading of
the dice in favor of individual selection. As we shall
see in chapter 5, group selection and higher levels
of organization, however intuitively improbable
they may seem, are at least theoretically possi-
ble under a wide range of conditions. The goal of
investigation should not be to advocate the sim-
plest explanation, but rather to enumerate all of
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the possible explanations, improbable as well as
likely, and then to devise tests to eliminate some
of them.

For Wilson, the goal in sociobiology was to explain the com-
plex mechanisms of behavior as correctly, not as simply,
as possible. According to him, Williams’ recommendation
for constructing evolutionary hypotheses was just ‘a more
sophisticated variant’ of what Wilson had called ‘The Fal-
lacy of Simplifying the Cause’, a problem in sociobiological
reasoning (Wilson, Sociobiology, 30).

An ESS is a ‘strategy’ (that is, a pattern of behavior) that
is evolutionarily stable, which means that this pattern will
prevail against any alternative pattern when it is the dom-
inant one in a population. Natural selection tends to pro-
duce populations that are evolutionarily stable. In practice,
this often implies a particular balance of gene frequencies.
Segerstrale, Defenders of the Truth (2000), Chapter 10.

See e.g. Richard Dawkins, The Extended Phenotype (Oxford
and San Francisco: W. H. Freeman, 1982), 10.

See e.g. Ullica Segerstrale, ‘Reductionism, “Bad Science” and
Politics: A Critique of Anti-Reductionist Reasoning’, Politics
and the Life Sciences, 11/2 (1992): 199-214.

The impression that it was Sociobiology that launched
Hamilton was seemingly supported by a study by Paul
Harvey and Jon Seger in 1980 (Jon Seger and Paul Har-
vey, ‘The evolution of the genetical theory of social be-
haviour’, New Scientist 87/1208 (1980): 50-51). Looking in
the Science Citation Index, they discovered a ‘mutant’ in
the citations to Hamilton’s paper, appearing at a particular
point. Many citers had used the formulation ‘The Geneti-
cal Theory of Social Behavior’ rather than the correct ‘The
Genetical Evolution of Social Behavior’ when referring to
Hamilton. Harvey and Seger traced the mutant reference to
Sociobiology, where it indeed appeared in Wilson’s bibliog-
raphy. However, an examination of The Selfish Gene shows
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that this book, too, had the same incorrect mutant refer-
ence!

Moreover, it can be shown that a visible upswing ac-
tually started already in the early 1970s before the ad-
vent of either book, suggesting that someone else, perhaps
Trivers—or perhaps Hamilton himself—may have been re-
sponsible for this (Hamilton did produce a number of short,
visible papers in Science and Nature in the late 1960s and
early 1970s). See more discussion in Segerstrale, Defenders
of the Truth (2000), Chapter 5 and, by Dawkins, in The
Selfish Gene (Oxford: Oxford University Press, and 2dn.,
1989).

But if we concentrate on the period 1975-1976, a
good explanation may still be that, whatever their orig-
inal source of Hamiltonian inspiration, when looking up
the exact reference people simply chose to consult the
biggest book around—Wilson'’s Sociobiology—or the hand-
iest one—Dawkins’ The Selfish Gene—instead of going to
the library! Clearly, then, both Wilson and Dawkins can
be suspected for having substantially contributed to the
upswing in Hamilton’s citation pattern. However, as I have
indicated, looking at the text of the two books, it appears
that it was Dawkins rather than Wilson who explicitly in
writing boosted Hamilton in the mid-1970s.

As we saw, Hamilton's theory was just one among the many
other theories explaining altruistic behavior in Wilson’s
Chapter 5 and it is not even clear that Wilson in Sociobiology
is very enthusiastic about Hamilton, compared with other
group-selectionist theories of altruism; see note 19.
Dawkins saw both of them as ‘functional ethologists’. Ac-
cording to Tinbergen, ethologists are in the business of an-
swering four equally important, different questions about
behavior: its (proximate) causation, its development, its
evolutionary history, and its (adaptive) function. Dawkins,
just like Hamilton and Wilson, decided to concentrate on
the last of Tinbergen's famous ‘four questions’.
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Richard Dawkins, The Extended Phenotype: The Gene as Unit
of Selection (Oxford and San Prancisco: W. H. Freeman,
1982).

Richard Dawkins, ‘Twelve misunderstandings of kin selec-
tion’, Zeitschrift fur Tierpsychologie, 51 (1979b): 184-200.
Richard Dawkins, ‘In defence of selfish genes’, Philosophy,
October (1981a): 562-579.

Richard Dawkins, The Blind Watchmaker (New York: W. W.
Norton, 1987).

Dawkins, The Extended Phenotype (1982), 19.

Richard C. Lewontin, Steven Rose, and Leon Kamin, Not in
Our Genes (New York: Pantheon Books, 1984).

Richard Dawkins, ‘Sociobiology: The debate continues’,
Book review: Not In Our Genes, New Scientist (24 January
1985): 59-60.

. Lewontin, Rose, and Kamin, Not in Our Genes (1984), 236.
36.

Dawkins, ‘Sociobiology: The debate continues’ (1985), note
34, page 59.

This I heard from Patrick Bateson and Richard Dawkins at
the time. The threat of a libel suit caused a flurry of activ-
ity. I got almost implicated myself—Wilson told me that Bill
Hamilton had contacted him about a copy of my disserta-
tion, which, it was hoped, might contain some material that
could be used in a possible legal defense. (Ullica Segerstrale,
Whose Truth Shall Prevail? Moral and Scientific Concerns in
the Sociobiology Debate, Harvard University: Department
of Sociology, 1983). And Dawkins, one of my interviewees,
wrote me a letter in 1986 asking (perhaps rhetorically)
whether I could find a single political message in the writ-
ings of sociobiologists. This was no problem at all, since 1
was used to putting on the critics’ hat and following their
‘moral reading’ of texts. I sent Dawkins a whole list of
passages in Wilson’s On Human Nature (Cambridge, MA:
Harvard University Press, 1978), which I knew either had
been or easily could be interpreted as political statements
by the critics.
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39.

40.

41.
42,
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. S. J. Gould, ‘The pattern of life’s history’, in J. Brockman
(ed.), The Third Culture (New York: Simon & Schuster, 1995),
51-64.

Richard Dawkins, ‘A survival machine’, in J. Brockman (ed.),
The Third Culture (New York: Simon & Schuster, 1995), 84.
This reminds us of Wilson’s warning in Sociobiology to
avoid ‘The Fallacy of Simplifying the Cause’, see note 20.
Eldredge, ‘A battle of words’ (1995), 122.

See Segerstrale, Defenders of the Truth (2000), 325 ff.
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for divine intervention, but instead relying upon ‘pre-
programmed’ miraculous events. At the time, it remained
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MA: Harvard University Press, 1975). See also E. O. Wilson,
The Future of Life (New York: Vintage Books, 2002).

R. Dawkins, ‘An Open Letter to Prince Charles’, in M. Ruse
and D. Castle (eds.), Genetically Modified Foods (Buffalo, NY:
Prometheus, 2002), 16-19.

Charles, Prince of Wales, ‘Reith Lecture 2000’, in M. Ruse
and D. Castle (eds.), Genetically Modified Foods (Buffalo, NY:
Prometheus, 2002), 11-15.

VA



34

35.

36.

37.

38.

39.

cLI")Y' aﬁﬁm} ):es‘gd JJL:u:xf‘)

. T. H. Huxley, Evolution and Ethics and other Essays (London:
Macmillan, 1893).

S. Conway Morris, Life’s Solution: Inevitable Humans in a
Lonely Universe (Cambridge: Cambridge University Press,
2003).

Conway Morris, Life’s Solution: Inevitable Humans in a
Lonely Universe (2003), 196.

R. Dawkins, The Extended Phenotype: The Gene as the Unit
of Selection (Oxford: W. H. Freeman, 1982).

Dawkins and Krebs, ‘Arms races between and within spe-
cies’ (1979), 490.

[ have found that Darwin did sometimes use the word
‘race’ in the sense of competition (as opposed to class) in
the firsr edition of the Origin. At least one passage seems to
tie things into progress in a very Dawkinsian way, although
the word ‘race’ seems more of a synonym for struggle than
quite the idea of a moving competition.

The inhabitants of each successive period of the
world’s history have beaten their predecessors in
the race for life, and are, in so far, higher in
the scale of nature; and this may account for
that vague yet ill-defined sentiment, felt by many
pal@®ontologists, that organisation on the whole
has progressed. (Darwin, The Origin of Species: A
variorum Text (1959), 561)

In the little book on orchids, On the Various Contrivances by
which British and Foreign Orchids are Fertilized by Insects,
published just after the Origin in 1862, Darwin got closer
to the idea of ‘race’ as is used in ‘arms race’. He wrote:

If the Angracum in its native forests secretes more
nectar than did the vigorous plants sent me by Mr.
Bateman, so that the nectary becomes filled, small
moths might obtain their share, but they would
not benefit the plant. The pollinia would not be
withdrawn until some huge moth, with a wonder-
fully long proboscis, tried to drain the last drop.
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If such great moths were to become extinct in
Madagascar, assuredly the Angraecum would be-
come extinct. On the other hand, as the nectar, at
least in the lower part of the nectary, is stored safe
from depredation by other insects, the extinction
of the Angreecum would probably be a serious loss
to these moths. We can thus partially understand
how the astonishing length of the nectary may
have been acquired by successive modifications.
As certain moths of Madagascar became larger
through natural selection in relation to their gen-
eral conditions of life, either in the larval or mature
state, or as the proboscis alone was lengthened to
obtain honey from the Angraecum and other deep
tubular flowers, those individual plants of the An-
graeecum which had the longest nectaries (and the
nectary varies much in length in some Orchids),
and which, consequently, compelled the moths to
insert their probosces up to the very base, would
be fertilised. These plants would vield most seed,
and the seedlings would generally inherit longer
nectaries; and so it would be in successive gen-
erations of the plant and moth. Thus it would
appear that there has been a race in gaining length
between the nectary of the Angreecum and the
proboscis of certain moths; but the Angracum
has triumphed, for it flourishes and abounds in
the forests of Madagascar, and still troubles each
moth to insert its proboscis as far as possible in
order to drain the last drop of nectar. (Darwin,
On the Various Contrivances by which British and
Foreign Orchids are Fertilized by Insects (London:
John Murray, 1862), 201-203.

This word is picked up by Darwin’s American friend, the
botanist Asa Gray. In a letter to Darwin, on 22 March
1863, he wrote: ‘Of course we believers in real design make
the most of your “frank” and natural terms, “contrivance,
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purpose”, etc., and pooh-pooh your endeavors to resolve
such contrivances into necessary results of certam physical
processes, and make fun of the race between long noses
and long nectarines.’ (J. L. Gray, Letters of Asa Gray (Boston:
Houghton Mifflin, 1844), vol. 2, page 502) Gray himself was
not very keen on biological progress, mainly because he
was a botanist—he resisted Darwin’s efforts to force him
to accept progress—but also because he was an evangelical
Presbyterian who thought that God’s grace was the key to
salvation.

J. S. Huxley, The Individual in the Animal Kingdom (Cam-
bridge: Cambridge University Press, 1912).

Darwin, The Origin of Species: A Variorum Text (1959).
Compare the version of the passage given in endnote 39
with the version that appears in later editions. Special-
ization becomes explicit and doubts about progress are
suppressed. This is from the sixth edition of the Origin
(1872):

The inhabitants of the world at each successive
period in its history have beaten their predeces-
sors in the race for life, and are, in so far, higher in
the scale, and their structure has generally become
more specialised; and this may account for the
common belief held by so many palaeontologists,
that organisation on the whole has progressed.
(Darwin, The Origin of Species: A variorum Text
1959), 561)

R. Dawkins, The Ancestor’s Tale (London: Weidenfeld &
Nicolson, 2004).
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End Notes

1. I thank Latha Menon for bringing this quotation to my
attention.

2. William Paley, Natural Theology (1803).
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