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Runaway Social Selection
in Fh-rman Evolution
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IL  tc - t  t ; r t r  D  ALLXANT) IR

D. r ' , , i r ' '  ( lS7 l )  r cco In i : ec ]  l ha t  t hcn r  cou l c l  bc  r r l po r tan t  c l i l l c r ' -
r n c c s  l r c t r r c e n  s c l c c t i o n  o c c r r r l i n g  a s  a  c o n s c c l u c r - r c c  o l  ( l )  i n t c r a c t i o n  n i t l r

cco log ica l  l r rcL , r rs .  s i rc l r  r rs  p rcch tors .  c l in rz r tc .  r rnc l  looc l ;  anc l  (2 )  in tc ra( t i ( ) l l s

l u l l ( ) n ! ,  c o n s p c c i l i c s  ( i . c . ,  r n c n r i r c l s  o l  l h c  s l u r c  s p c c i c s  c o r r P c t i u g  n ' i t h  c r r c l r

o t l rc r  ovcr  rcsoL l rccs  such as  ncs t  s i t cs ,  { i roc l .  anc l  n ra tcs) .  The f i r r r rc r  rs

tc rnr t ' c l  n r r t r . r | i i l  sc lcc l ion  anr l  thc  l r r t t c r .  "s ( )c i i l l  sc lcc t ion . '  o {  $  h rc l r  scxLr r r l

sc lcc t io r t  tn r t r  l re  cor rs ic lc rc r l  r r  s1- rcc i r t l  s r , rb t r 'Pc  (s rc  ( l lossarv  lo r  c lc { in i l ro r r :

o l  l i e  r  t c r . r r r s )  I I i c  p r r c r :  a n t l  c l i r c c t i o n  o l  c v o l l r t i o r r r r r . r '  c l r i r r r I c s  i r r  ] r c i r . r r  i L ' r

l t t i r l  r t t t r r I l to logr ' I r .oc iL tccc l  b r  t i r csc  t \ \ ' o  tv l )cs  o l  sc lcc l ion-n l tL r r i r l  r rn t l

s o c i r r l - c a r r  b c  s i g n i l r c r r n t l r  c l i f I c r c n t  ( . . \ l c x a n c l c r .  1 9 7 4 . 2 ( ] t ] 5 .  I ' i s h c r .  l g l t l :

\ \ ' c s t - l : b c r h i r t l .  I 9 8  l .  2 0 0 1 )

I I c l c  s  c  c x r t t t r t t t r  t l r c  p t , r c e s s  o l  " n t n l t n ' l t v  s o c i a l  s c l c c t i o n "  l n r l  i t s

i r r r p o l t r t r r c t ' I i r l  c x p l l r r r i r r g  l l t c  c r l n t o r - c l i n a r v  s o c i e l i t r  r , l  h L u n a n s  n n c l  l r s s r r -

c r r r t e r l  a L l . r q r t ; r t i L r n s .  i r r r ' l r r c l r n g  l i n g u i s t i c  a r r r l  s o c r o c o g n r l i v c  s l i i l l s  s L r c h  r r s

l a n g r r r r u c .  t h c , , r r  o l  r n i u r l  t ' l o \ 1 ) .  c r c i r t i v i t \  l r n r l  i n r r r g i n a t j o n .  s c l l - a u u r i ' r r t ' s : .

J o r . c s i { l r t .  l r r r t l  e , , r r : t i o L r s n o s s .  \ \ c  s r . r c t c s t  t h l t t  l t s  o t t r  l r o r l i t t i t t  r r n ( ( ' s l ( ) r s

l r e e r i t t t e  j r c t t ' . t s i t t { l r  " r t o l o g i c a l l r  c l r r r t t t r l r r r l . '  l r  t i l l t i r t - s p c r ' i e s  r t r r n s  r l r r ' e

:  l ( /
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involv ing conrplcx coal i t ions Lrasecl  on cxtensive net \ \ 'or l (s  oI  rcc iprorr t r ' ,
inc lut l ing so-cal lec l  " ind i rccr  rec iproc i t r " '  (A lexancler ,  1987,  2006) enrergccl ,
fac i l i ta tcc l  bv thc usc o l  socia l lv  t ransrn l t ted in lormat ior i .

SOCIAL S[LECTION

Organrsr r i s  l r rce  nr i rn r ,  obs tac les  t l ra t  po tcn t ia l l r ,  d i rn in ish  surv r r .a l  and

reproc luc t ion .  Some o l  thcse  cha l le  ngcs  invo lve  conrpet i t i \ .e  soc ia l  in te  rac-

t ions  aurong conspcc i l i cs  fo r  cssent ia l  resoL l rces ,  such as  nes t  s i t cs ,  p re-

lc r rcc l  loca t ions  a t  Iccc l ing  s i tes  and n 'a tc r  ho les ,  anc l  matcs .  Soc ia l  cor r rpc t i -

t ion  has  proc luccc l  a  u ' i r l t :  r 'n r ie  [ r '  o l -  a i la l t ta t ions ,  For  cxautp lc ,  \ ve l l l )o l ts

s l t t l t  l s  l lo rns .  tec t l t .  r rnc l  spurs  a rc  uscc l  in  cor lPc t r t ro l l  lo r  ln i t t cs  l l c ross  l l
n , i c le  r r rnge o f  taxa  ( , , \nc lc rsson.  1c)9- l ) .  N la lcs :u tc l  l c rn i r l cs  in { l r - rcncc  copu la-

to rv  bch i rv io r  o f  ln r l t cs  * i t l r  r r  v i r r - i c tv  o I  bchav io ra l ,  rnorpho log ica l ,  anc l

phvs io log ica l  loo ls  (e  g . .  Ebcr .h i t rc i .  2 t )0+ .  Pat r i cc l l i ,  Uy t  &  lSorg ia ,  2003)

Dis t l t : ss  r :a l l s  hc l l t  rcc ru i t  re la t i vcs  t i )  ass isL  in  soc ia l  con l l i c ts .  S t r -a tcg ic  po-

s i t io r t i t rg  n  t th r r t  r lggre  ga t rons  {ac i l i t r r t cs  t l rc  usc  o l  conspccr l i cs  i l s  c ( ) \ 'e  t  v t i l

t l t c  g r :o t r t t ' t t ' r '  o l  t l r t -  sc l l i sh  hcrc t . '  Cornp lcx .  courc l rna lcc l  soc ia l  bc l ta r  io ls

i r l ) i ) c i r f  r l cccssurv  l t t r  s r tcccss fu l  coa l i t ionan- i rc t io l rs  suc l r  as  borc lc r 'pa t ro ls
( \ \ 'a t ts  6 r  N l i t r r r r i .  l0 t ) l )  anc l  r l rsP laccrncnt  o I  c lo r lu ran t  inc i i v i r lua ls  (Conncr

& \ \  l r i t chcar l .  2 t l t l i  )

f ) r r l l ' i n  (  l87 l  .  1 t  2 )6)  p t .oposcc l  scxua l  sc l r :c t io r r  as  n  l ) roccss  t l l i r {

i t rvo lvc< l  t i r c  a t l v r rn tagc  t  h ich  ccr t r r i r r  in r l i v i r lu i r l s  havc  ovcr  o t i rc r  n rc l i v ic l -

t ta ls  t t l  t l t c  s l i t t t c  sc r  ru r t l  spcc ics .  in  cxc lusn 'c  rc la l ion  to  r r l ) ro ( luc t i r )n .

S c p l u r r t i t r g  s c l c c t i v t  l ) r c s s u r c s  r n v o l v c c l  r v i l h  c o n r l r c t i t r o n  I o r  l n i t t c s  1 r ( ) n l

o t l t c r  r t s p r c t s  o 1  s o c i r t l  c ( ) n r l ) c l i l r ( ) n  i s  d i l l i c L r l t .  i n  p a r t  b c c a u s c .  a s  \ \ ' i l l i l t l s
(  l9 ( r ( r ,  |  ) t ) . )  ob :e  l ' r ' cd .  " l l l  i l ( la l ) tL i t lo l r  n rus l  rc l r l t r  to  |cP |oc luc t i i t r r .  ln  c l -

l c c l .  r ' c p l o r l u c t i ( ) n  l s  c v c r v t l l i n g .  u n c l  s u l v r l u l  i s  n o t l t i n g .  c . \ c c l ) t  i n s o l u r  i r s

r t  t o n t r  i b r r t r ' s  t t ,  t ' c I r ' o r l l r t : 1 i r  c  s u c c c s s  ( ( i h i s r l i n .  1 9 9 7 .  p  2 c ) 2 ) .  , . \ r r r l  I r o t r r

l l t c  o t l t e  l  r l i t r ' r ' 1 r o t t .  t r u t t ' r ' l r o i c c  c n n  b c  l r a s c c l  , r n  a s s c s s n r c n l  o l  s o c r l r l  a i l i l i

l i t : s .  l t :  t e  l l  l t s  s t t r r i r . i r l  ( ( ) r t l ) ( ) l l c l l t s  I l o r l  n r r t r t t i t l  s e l c c t r o r r .  s t t c l t  l s  l t l t r , t s i l t :
r e , q i s t i l l l r f  .  \ ( ) l l l f  r i s l ) c L l s  0 l  r c l t r 0 c l t r c t i \  e  c ( r n t l ) c t i l i o l ) .  n t o r c o Y c l ' ,  c l 0  n 0 t  i l t -

r t , l v c  s o c i , t l  i t t t e t : t i l i t r n  e t  t h c  l c v c l  o {  t l r t '  j n c l i i i r i L r l l  v c h i c l c s ,  I o r  c x r r u r ] l ) c .
g i l t l t c t f  ( ( ) n r I c t i t l ( ) n .  I ) t s t n t l r r r g l i r r g  t l t e  c i r n r l t L r n c n t s  ( ) 1  s ( ) c i a l  s c l c t t i o n  t s

l l ( ) t  i l l t  e  i i \ \  t . t 5 l i :  P t t l r a p s  t l r r s  i s  P l r r t l y  u  h v  l ) u r u  n r  l n r l  s L r l t s c c l L r e  n t  c v o l t r

t i t r t t i t t r  t l r i r r l . c l s  l t r t r c  n r r t  p t . o v i c l c c l  . t  n i r l r l r  i r c c c l ) t c ( l  c l c s c r i P l i o r r  , \ n o t h c r

I ( ' r t s ( r l t  r t t i t l t l  l , c  t l r c  r t ' l : r l r i  t l r  i c r i  s P c c r t ' s  l i r r  n  h i t l r  n o r r s t x r . u r l  s t r c i l r l  s c l c c -

l i o r t  i :  . t  r l ( r n i j l l ; l l i l  e \ ' ( ) l u t t ( ) l l i l r \  l ( ) r c r ' .
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C) l  par t i c t r la r  in tc rcs t  hcrc  a rc  in {onnat io t r -Proccss ing  c r t | r l c i t i cs  rqso-

c ia tec l  n ' i th  socra l  conrpet i t ion .  We pos i t  tha t  r l lna \ \ 'a ) ,soc ia l  se lec t io l t  \ \ ' as

thc  pr in ran ' l ) ress l l rc  s i rap ing  ser ,c ra l  l<ev  hunr r rn  h r r in  r rdapta t r t rns .  Other

soc i l l  spec ics ,  such as  chrurpr r r rzecs ,  do lph ins ,  o rcas ,  c ro \ \ :s ,  and e lcph i in ts .

a rc  l css  cx l rc lnc  cxar r rp lcs .

ITUN A\X/AY SOCIAL SELECTION:
CONSPECIFIC RID QUEENS

-Sclection that occttrs i : ls Ll conseclLrer-rcc ol intcrnctior-rs bcnvecn species carr

bc  in tcnse anc l  uucnc i rng- f i r r  e  xanr l t l c ,  rv i th  l ta ras i te -hos t  Re d  Quccn e  vo

l u t r o r r  ( l l a r r r i l t o n , . \ x c l r . o c l ,  &  f a n e s e ,  1 9 9 0 )  a n c l  o r h e r  b i o r i c  a r n t s  r i l c c s
( r ' a n  V a i c n .  I 9 7 J ) .  I n t r a s p c c r l i c  s o c i a l  c o u r p c t i t i o r - r  n i a v  g c n e r a t c  s e l e c t i v e

l ) rcssurcs  t l r r l t  cuusc  cVCn nrore  rap ic l  anc l  c l ra r l1a t ic  cYo lu t ionarv  char rges .

I ie la t r l c  to  na t t t r r l  sc lcc t ton ,  soc ia l  se l tc t ron  h i rs  t l re  Io l lou ' ing  charac t r : r i s ,

t i cs  ( \ \ ' cs l -Lbcrhr r rc l .  I  ( )83) :

l .  [ ] c t a u s c  c o l l r l ) c t i t i o n  i l r n r ) n g  c o n s p c c i l i c s  c a n  h a v c  c s l t e c i a l l l  s t r o l t g

c l l cc ts  on  c l i l ' l c l t :n t ra l  rcproc l t rc t ion  lc l r r i vc  to  o t l t c r  cco logrc r r l  p rcssurcs ,

t l t c  i t t t c t r s i t r  o l  s o t : i r t l  s c l e c t i o n  ( a r t c l  c o n s c c p r c l l t  g c r ) c t i c  c l r a n g c s )  c r r n  l t c

v e  r r  h  i g h .
l .  I l cc i t t t sc  t l t c  s : t l i cn t  s t l cc t i vc  I ) rcss ! r rcs  invo lvc  co t ) t l )c t i t io l t  i l l o l tg

u r c r r b c r . s  o l  t l t c  s l t n t c  s p c c r c s .  r h c  n o r r r l i l  c c o l o g i c a l  c o n s t r n i n t s  a m  o l t t n

r c l i t x c t l  I i r  s t r c t r t l  s e  l c c t i r r n .  I I c n c t .  t r a i t s  c a n  c v o l v c  i n  s c c r n i r r g l r  c x t r e  l n r

l n r l  b i : a t . r ' c  i l i t c c t i o n s  l r e  l o n :  c L r L r n l c r b r r l r i n c i n g  n a t n r a i  s c l c c t i o n  s l r t u  s  1 h c

l ) r ( ) (c5s .  I l  t la i t :  l ; t vLr l r r l  l r l  sor . ia l  sc lcc t io r r  r r l so  p rovrc lc  bcnc f i t s  in  l cgarc l

t o  t l t t t t r i t l  s c l c c t i ( ) n .  l t s .  l o r - c x r u ' n P l c ,  i r r  t h r  h u u r r r n  b r l r i n ' - s  a i r r l i t v  t o  d c s i g n

t u s e  l u l  t , , , , l s  { t , r '  c o t r l e  n t l i n g  u  i l h  I ) r r r r i  i n s  t r r r i l i t i o n a l  h o s t i l c  l u r c c s  o l  r r a

tL l f r .  t l r c l  s r t  l r  cons l r l r in ts  u  oLr l t l  be  cvcr r  f  r . r r t l te  r  rc l i rxc r l .

I  l i t ' t ; t t t s t  s o t i l t l  c o t ' n l t c t i l i ( ) n  i n r o l v t s  r i ' l r t l i r r ' s t r P c r i o r . i t v  i l l l l ( ) n g

c t ' r t s P t ' t i l t c s .  t l r t  l r : t r  t . u r  b c  ( ( ) l l s t i l l r t l \  r a i s e t l  i n  r r  c o t r s j s t c r r t  c l i r c c l i o n  g r n -

e  t l t t i o t r  l t l l c l  L c r r t : r . t l r o r i .  r n  a n  i t n c n i l i n g  . l l  l l t s  r i l c c .

4 .  I l c e r r t t s r ' s r ) r ' i r r l  c o u r l ) f t i t i o n  c a n  i n v o l v c  r r r u l t i I l c  i t r r - r r l i o n s  o l  l r n l i e r l

s t r a t c g v  l u r t l  c L r r r r r l e r s l r ' , r t L q \  r n r I n g  i l r t t r . r t t r n g  i r t c l r Y i c l r r l l s .  t h c  P t ' o c c s s  O 1

s o c i r t l  s c l t ' e  t i r ) n  r i r n  b c c o i n c  a t t t o c a t i t l r  t i e  .  u  r t l r  i t s  p l c c  l i n r l  r l i r c r  t r o r i s

I ) i r . t l \ ' ( l e t r n n i n e r l  I r r ) n r  \ \ i l l r i n .  g e r r r : r i r l i n g  \ \ h i r t  n r i g h t  l r c  t e l n r c r l  s c t t r r t r l -

] r ' r  I l e r l  ( ] l t t  C t t ' .  l t r i r .  t ' r i t r t r P L r ' .  r ' f ( ) L c L l I r - e n ( : e  r r l  s O t j . t l  c ( ) l l l l ) c l t t i ( ) n  ( ) \ ' ( ' l

l i l t ' t i r l i e r  l t t l t l  ! t t t , l . t l i r ) l l s  (  l r l  l : i r , t I  l l c r r l r l e  l ) 1 1 (  i l , r 1 \ l l i r  r - ( \ | r n \ r ' \  . L l ( l t  i r s

2 ' l
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soc ia l  learnrng .  t l i a t  e  nab ic  cons tan t l ) ' chang ing  s t ra tcg ies .  Phcnot lp rc  f l cx -

ibi l i t l 'of lcarncci bchavior 1c'r contencl r i ' i th a clvnarr.r ic targct ma\/ ber.rcf i t

from cnhancccl infornrrrt ion-proces:rrtg c.rprreit ies, especial ly in regarcl tcr

fo rcs igh t  anc l  scenar io  bu i ld ing  (Suc ldendor l  ca  Corba l l i s ,  l997) .

Thc  conc l i t ions  r i ' c  have l i s tec l  {o r  soc ia l  se lec t ion  have been nros t  ex-

tcns ive  lv  cons i t le  rcc l  lo r  n ra tc  conrpc t i t ion .  I ' i she  r  (  1930)  re l i inc l lec l  in tc r -cs t

in  [ )a ru ' rn .s  concept  o f  sexua l  se lec t ron ,  i c len t i f f  ing  severa l  l<e1 ' ; rspec ts  o l  a

c l r rcc t iona l  n rna \ \ 'av  p r ( )ccss  tha t  cor . r ld  rcsu l t  tn  sceming ly  L l i zar rc  o r  a rb i -

t ra rv  t ra i ts  s r - rch  as  c labor r r tc  v isua l  (c .g . ,  l r cacoc l<  ta i l s )  o r  aud i to r l  (c .g . ,

r i ' a r l t l c r  sor rgs)  c l i sp ln rs .  Such t ra i ts  r io r , r l c l  l ravc  t ro  cvo l r . t t io t - t i r r1 ' { i t - t c t i r rn  in

so l i t r l v  spcc ics  tha t  * ,c rc  sc lcc tcc l  in  r -cgr lc l  to  the i r  ab i l i t i cs  to  cor - r tcnd

ur th  s t r i c l l v  cco logrc r r l  l l c to rs .  But  specrcs  in  q 'h ich  rcP loc luc t ion  u ,ns  c lc -

t t - rn rurcc l  in  par t  bv  socn l  cor l rpc t i l i on  r r rc  a  c l i l l c ren t  c \ 'o l l l t i on i r r ) ' s to r ) '

(c .g . ,  In 'asa  & l 'o rn i r rn l<ous l i r .  ]9c ) i ) .  Soc ia l  co l r l l c t i t ion  over  rna tcs  n rav  bc

inc l i rcc t ,  i r s  in  the  cnsc  o l  i r  t ra l  t rcc  [ r -og  choosrng males  on  thc  ] ras is  o I

t h e i r . c a l l  i h r r r n c t c l i s t i c s  ( G c r h a r c l t , 2 t l 0 5 ) .  N l a t e  c h o i c c  p r c l c r c n c c s  f i r r  t h e

rc l r r t i v i :  ex l r r ' l r cs  o l  a  t r i r i t  (e .g . ,  thc  longcs t  ta i l )  c i rn  c l r i vc  a  n ln i r \ \ ' av  l ) ro -
ccss  o l  scx t r r l  sc lccLron ( , \nc lc rssor r .  I99-1 :  Ebcrhr rc l ,  200-1 ,  F ishcr ,  l9 l0 )
- [ ' h c  

l i n ] i s  b c l u c c n  s o c r a l  s c l c c t i o n  i r o n r  n u r l c  c h o i c e  a n c l  n a t u r a l  s c l c e t i r r n

i r a v c  b c r n  c l i l f i c u l l  t o  c l e t c r r n i r r c .  \ l a t e  c l r o r c e  f o r  t r a i t s  s u c h  a s  r c s i s t : r n c e  1 r r

l ) i l thogcns  cou lc l  l r i r vc  in rpor t l rn t  a r lv iu r tages .  l r l t l rough i rsscss l l rc r ' r t  o f  honcs t

lc lvc r t  j scnrcn t  L r l  hc r i t r rb lc  t r t rc  f  i tncss  is  p rob lcnra t ic  ( l  Ia rn i l ton .  I9c ) t ) ) .
- f  

hc  in tcns i t r  o [ ' sc lcc t ion  I t , r  ] r r r thog,cn  rcs is tancc  cou lc l  l r c  e  r rhanccc l  b l  so-

c r r r l  s c l c c t i o n  i n v o l v i r r g  r n r i t t ' c h o i c c  l c . g . .  l l o r - g i a .  E g e t l r ,  L . l i : t t  I ) i l t r i c c l l i ,

I t l ( l -1 )  Inc rc r rscc l  Prc r l r r t io r r  r i . ' s l i  anc l  t r t l r c r  cco log , ic r t l  Iac to rs .  l rou  cvcr .  nu1

( ( ) n s t l i l i r r  s u c l r  c l i s p l r r r s  ( r . g . .  I : n i l l c r ,  l t ) S S l .

CONCLL, D I  NC; I tENl AITKS

\ \ ' i t l r r r i  s p c e i r s  I l . c r l  ( ] u c c n  t l r r r l r n r r c s  ( : i i n  g c r l o r i l t c  c s p e c i r r l l v  s t r ' ( ) l l f  s o c r i r l

s o l e  c t i r ) t i .  D i ' r t c l l s i n g  c ( ) n . ' c t r ; l i n t s  J l - ( ) n r  n l t L l f i i l  s c l c c t i o t t .  c o u r b i n c c l  u  i t l r  i r r -

c rces i r rL  s r )L i l i l  c ( )n t ] )c i l t l In  u i  l r (  r ' . i l t  . l  1 ) ( ' tu l l t  rL ln i l \ \ ' r l \ '  l )1 . ( ) r ' css .  I I r tnL i t t

c i o l t r t i o r r  i i l l l ) c i i l s  t r ,  l r c  c l l r n c t c r i : r t l  I r v  s t r c h  r : i r c u t t t s t r r n c c s  l l : l l n l r .  ( " r . u \ .

&  \ \ . r n l .  l 0 r . l l  I  I l r r n r l r n s .  r n ( ) r c  s ( )  t l t l t n  r r t t v  o t h c r  s P e c i t s .  t P l ) c r r r  t o  l l r . r '

b c c i , r r i c  t l r c i l  o s n  n r ( ) s l  l ) ( ) l c l r l  s c l e t t i v t  l ) r ' e t s u r e  .  i i . t  s o c i l t l  c ( ) l r t l ) e t i t i ( ) n  r i l -

i  o l r  i n q  c o r r l i t i t i n s  l . \ l c r r u t t L t t .  1 0 0 i .  ( , e l r r r  t :  I  l i t t r t .  - 2 . t l t l l .  \ \ ' r t r r , l l r t t t r .

I t ) 9 9 i  ( ) n  l l r c  t r r r c  l r , r r r t l . . r r r c l  t l i , r l r n r r n , t  r r l  t l t t ' i l  c e r , l , r g r c .  j r r i L r i r j r r u  r r i c l r c

c r ) l r s l r - u i .  l r ( ) i l  i l . r r l r r n r l .  ( ) t l l i n g  S n r c c .  f :  l  c l r l t i l l r n .  r t ) ( ) l ) ' r  ( ) l l  l l i t  , r t l t e  r .  I  I t e
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pr i rn : r rv  lunc t ions  o l  thc  n ros t  cx t raordrnar t '  ] ru rnan nrcn ta l  ab i l i t i cs -

language ,  in rag ina t ion .  se l f -au 'a reness ,  IoN1,  fo res ig l ' r t .  scenar io  bu i l c l ing ,

and conscro t rsncss- rnvo lvc  the  negot ia t ion  o{ ' socra l  re la t io r ish ips  (A l l r lan ,

1999;  F l inn .  \ \ ' a rd ,  &  Noonc.  2005) .  The nru l t ip le -par - ty '  rcc ip roc i l \ '  anc l

sh i l t ing  r )es tec l  subcoa l i t ions  ch i r rac te r is t i c  o f  ] runran  soc ia l i t l '  m; r ) '  gencra te

cs l . rcc ia l l v  c l i l l i c r - r l t  ink r rn ra t ion-process ing  der rands  Ib r  t l i ese  cogn i t i vc  Ia -

c i l i t i es  tha t  r " rn r lc r l i c  soc ia l  compe te  ncr ' .

GLOSSAI{Y: DEITINI'IIONS OF KEY CONCEPTS

I : co l og i r  a l  c l r r r n i r t rm r  c :  
- l - hc  

r c l l t i ve  l ach  o f  s c l cc t i on  f r on r  cx t r i ns i c  c l r L r se  s  con rpu rcc l

r v i t h  t h r  r c l a t r vc  i n rpo r t ance  o f  s c l cc t i on  I l ' on r  i n t c rec t i ons  * ' i t h  conspcc r f i c s .

F l o r r r  t h i s  l ) c r spcc t i v c ,  t hc  l c r r r r  c l ocs  r no rc  t han  i nd i ca t c  r r  s l . r c c i cs ' s t r c t cs :  i n

con t cn t l i ng  c l i r c c t l v  r v i t h  Da r l r ' r n . s  hos t i l c  I o r ccs  o l  c l i n ra t r : ,  p r r c l u t i on .  unc l  r c

so t r r cc  scu t c i t r : . { l t ho r rg l r  r h i nov r ruscs .  kuc l zu .  a r r c l  r nanv  sp rc i cs  o l  l t e c t l c s  a r r

h i gh l v  succcss fu l  i n  t hc i r  r c s l ) cc l r vc  cco log ies .  t hcv  a re  no t  cco log l c i r l l l , c l on r i -

n i l n t  i n  l l r i s  s c r r sc .  Thc i r  phcno t r ' pcs  havc  bc tn .  anc l  con t i nuc  t o  bc .  pnn ra r i l v

c l cs i gnc r i  bv  sc l ec t i on  i n r ' o l r  i r r g  cx t r i ns i c  f o r ccs .  r a thc r  t h ; u r  bv  r n t c rac { i ons  i i ' i t h

n r t ' r nbe l s  o l  t l r c i r  r ) \ \ ' n  s i ) c c r cs .

1 -u l i i ng  e r ro thc l  c ran rp l r .  r l t hough  pa r t  o l  eco lou i c i r l  do rn i n rncc  i nvo l vcs  r t l ,

l l t l \ ' .  l i l r l i .  o {  s c l cc t i o r r  I r o t r r  l r i o l i c  i n t r r a ( l i ons  i nc l r . r d i ng  p re r l l r t i on .  t h i s  r s  r r o t

s t r { l i . i e r r t . 1  l i c  t o p  g u i l r l  i ) r c c l i l t o r s  l h t : n r s r l v c s .  s u ( h  l s  c u g l c s ,  } r c a r s .  l i o n s .  { i g t r ' .

l r nc l  i , r t r r t ,  u r r t l  l l r r g r : u r r r n l r l s  r v i t h  r f f c c t i v c  l l r o t cc t i ( i r ) .  such  as  cJc l r ha r r t s  i r n t l

spc l r r r  l  l l r l e s .  l r r c  r c l l r t r v c l r '  l r c r  l r o rn  p r cc l l i t r on .  L l u t  r c so r r r cc  sca rc i t i '  ( c . g . ,  gc t

t i ng  I ooc l )  en t i  Pe thogcns  n raV  s t i l l  b c  s i gn i f i can t  sc l r c t iVc  J ) r r ssL r r cs  r c l : r l l \ L  r { l

t  o l t t t : l t c l i t t g  , , r ' i 1h  t : o l t spe  c i f i c s .  l t l l  t i cu l a r - l i '  i n  r eg l r r i l  t o  c ' . l t t t t o l t  . l  t h c  6 l a i r t .
- l - l r e  

c r i t r e  r r l  l l l . t ( ) r  i r )  c co log i c . r l  r l on r i n t r r c r  i s  t l l c  c \ 1cn1  l o  n  h i ch  l r  sp t ' c i t s  I l r s

l ) e r ' ( ) l l I c  i t s  o r r  t t  s c l c t t i r  t  l l e  \ \ u t r  I L \  ( r \ \  n  I t t r r c i l l l t l  l r r r s t i l r  l o l c c  o l  n u t L r r . e  .

\ ' d l i l l ( i l  s c l t ' c l i r t t t :  5 c l t ' c t t 0 n  r r r ! u l t l l r g . l \ . 1  r I l r \ r ' r l L t r l t c c  o l  f o r c r s  i n  n l l t u ! c .  / \ ( l l t l )

t r l t i r ) n s : l r c  I r r r r l u c r ( 1 : l s  r r  c o n s c ( l L l c n c c  o l  s L r t c c s s  o r  I a i l r r r e  r n  c l c l r l i n g  i r i t l r

l l s l ) a c t s  r r i  t l r t . r b i t r t i c : l n ( l  h r l c t . o s l ) c c i i i c  i t i r r t i c  c n v i r t r r . r r n e n t s .  i : r a n r p l c s  i n e i r r r l e

I ) . t r u i l r . s  I i L r51 i l 1  l 1 ' 1 i 1g  i t l  I op t l  shp r l ; r gcs .  p r cc l . r t o r s .  ' l t t l t ogc t l s .  e ' t l  l t r t r s l r  t l i -

nt . l  t  ( ' .

I l u r r r t l r r r  s r r t i r r l  s r ' l r ' r l i t r n .  , S i r  I i o n : r l c l  I t i s h t i  i l t ) l 0 l  i t l c n t i l i r t l  t h e  P o L t n t i e l  I o l  p o s i

t i v c  I e c t l b l .  l i  l ( ) ( ) l ) s  i n  s c x u a l  s c l e e t i o n  i u v o h ' i n g  r n : r t c  c h o i c r  i o r  t l i r  r c l r r t i i t ' c r

t r c n r f  ( r l , r  1 r . r i t .  i r c n r . r l c s  b c n r l i t  l r t , r n  h c r i t e b l c  c h o r c r :  b i a s c s  l ) c c a u s r  t l r r ' i r  s l n '

i l u r r l  g r l r n r l : r r n r r i r r (  n l ( ) r c  l i l i r l r  t L r  b c  c l r r r s c r r .  R i c h . r r , : 1 . \ l c x l r l r t l c r  i l t ) r l l r  t r .

l . r r r l c t l  t l r i s  r ' i r n t f l ) 1 .  1 1 ' 1 1 r g 1 r i : i t t g  l l r r i t  r ' l t r r i c t ' o I  s o l i , r l  p i L r ( n ( ' ] s  f L r t  l c t i p t ,  ,  r i  ,  l t r r

l r l s , r  i r r v o l v c  . r  t l i r t c l i i r n r r l .  r t L l l , l \ \ . 1 \  l r r i ) e c s s .  \ \ ' c  s L r g t c s t  e  { u r l h c r  g ( ' n (  r  t l i : . t 1 l r ) t l

t { l ; r l l  r l \ P f ( 1 \  o l  r o t i . t l  s r ' l c ( t i ( ) 1 1  i n  u h i e h  ( ( ) n l | c t i l i r l n  l i i \ ( ) r . s  i I  r t l l t t i r c  r \ i r r l n (  n l

i l  l l ( ) 5 i l i \ t ' l r ' r ' t l l r . r t l i  l , r i l l . .  i t l  l h t s  I e i t l ,  r , t l c  t l t i [ ] 1 1  r c l t i l t j l r  i l  l ) l ( ) ! c \ \  1 l  r t t t t . i q l t r

r t t l l t t r , r l  : r ' l r ' t l i r r t t  l I t  t r ' l . t t i r a  c \ t l c n r c i e  . g .  I . l \ 1 c r  ( , r f - \ .  h f i t f  f  \ \ c . I l ) ( r n \ r
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Sc lec t i on :  D r l { c r cn t i a l  success  o f  phcno t l ' p i c  va r i i r n t s  t ha t  r csu l t  i n  c l i [ [ c r cn t ra l  suc -

ccss  o f  o rgan i c  ge rn r  l i n c  r cp l i ca to r s  ( hc r i t ab l c  gc r l c t i c  un i t s ;  I o r  r cv i cu ' s ,  s cc

Dn r l ' k i ns .  1982 :  Wes t -Ebc rha rd ,  2003 ;  W i l l i ams .  1966 ) .

Soc in l . s c l cc t i on :  Sck : c t i on  L re ru r r i ng . l i . r  con \ r r l uuncc  o f  i n t e rac t i on  an rong  i nd i v i d -

ua l s  o f  t hc  san i c  spc t i c s .  I t  i s  r - r se fu l  t o  c l i s t i ngu i sh  sexua l  anc l  nonsexua l  soc i a l

sc lcctron ( lor  ro ' ie ' , r 's .  s i :c  r \L:xandcr,  1974, 2005; West-Eberhard,  2003).  Adap-

t i l t io l )s i r r .  proci l rcccl  as a conscqucncc of  succcss or  fa i lurc in dcalrng rv i th thc

soc i r r l  cnv i r onn rcn t .  I : x i r n rp l cs  i nc l uc l e  co rnpc t i t i on  an ro r l g  cons l ) cc i [ r c s  f o r  f ooc l

o r  n c s t  s l t c s  ! n o u s e x u a l ) .  o r  n r a t c s  ( s c x u a l  s c l c c t i o n ;  D a r r i i n ,  l 8 7 l ) .
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