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A  k e y  p r o b l e m  i n  t h e  s t u d y  o f  s o c i a l  i n s e c t s  i s  t o
es tab l i sh  a  l i nk  be tween  i nd i v i dua l -  behav io r  and  g loba I
s t ruc tu res .  O f  pa r t i cu la r  i n te res t  i s  t he  ques t i on  o f  how
much  i nd i v i dua l  comp lex i t y  i s  requ i red  to  p roduce  the
o b s e r v e d  g l o b a I  c o m p l e x i t y .  I n  m a n y  c a s e s ,  s e l f -
o r g a n i z a t i o n  c a n  p r o v i d e  a  p o w e r f u l  m e c h a n i s m  f o r
gene ra t i ng  co l l ec t i ve  s t ruc tu res .  An  impor tan t  f ea tu re  o f
t hese  se l f - o rgan i z i ng  sys tems  i s  t ha t  na tu ra l_  se l_ecL ion
o f ten  p roduces  s imp le  behav io ra l  a l go r i t hms  tha t  a l l - ow
s o c i a l -  i n s e c t s  t o  e x p l o i t .  p h y s i c a t  c o n s t r a i n t s  i n  t h e
envi ronment .  Indiv j -dual  behaviors modi fy  Lhe envi ronment ,
feeding back on ind. iv idual  behaviors,  resul t ing in  compJ-ex
g loba l  s t ruc tu res .  Th i s  i s  no t  a  nevs  i dea  bu t  t oday  i t
appea rs  t ha t  t hese  mechan i sms  a re  more  power fu l  t han  we
imag ined .  I n  f ac t ,  we  f i nd  s im i l a r  s t ra teg ies  among  many
d i f f e r e n t  s o c i a l -  i n s e c t  a c t i v i t i e s .  U s i n g  e x a m p l e s  o f
bu i l d i ng  by  an ts ,  i nvo l v i ng  the  p i l i ng  and .  c l us te r i ng  o f
m a t e r i a l - s ,  w e  d i s c u s s :  ( 1 )  H o w  c o l _ l e c t i v e  d e c i s i o n s  a r i s e
th rough  amp l i f i ca t i on  o f  env j - ronmen ta f  he te rogene i t i es .  ( 2 )
H o w  p h y s i c a l  c o n s t r a i n t s ,  s u c h  a s  a v a i l a b l _ e  s p a c e ,  a f f e c t
g loba l  pa t te rns  w i t hou t  t he  need  to  modu l -a te  i nd i v i dua l
behav io rs .  ( 3 )  How,  i n  o the r  cases ,  i nsec ts  modu la te  t he i r
b e h a v i o r s  a n d  c o m m u n i c a t i o n  b y  e x p l o i t i n g  s i m p l e ,
i n fo rma t i on - r i ch  cues .  I n  t hese  se l f - o rgan i z i ng  sys tems ,
the  i n te rp lay  be tween  pos i t i ve  and  nega t i ve  f eed .backs
p rov ides  the  d r i v i ng  f o r ce  fo r  s t ruc tu re  f o rma t i on .  O f ten ,
i - nd i v i dua l  behav io rs  code  fo r  pos i t i ve  f eedback  and  the
e n v i r o n m e n t  p r o v i d e s  n e g a t i v e  f e e d b a c k .  T h e  l _ n v e r s e
s i t u a t . i o n  i s  a l - s o  o b s e r v e d ,  i n  w h i c h  t h e  e n v j - r o n m e n t
p rov ides  pos i t i ve  f eedback  ( l ead ing  to  comp lex i t y )  and
indj -v idual  behaviors code for  negat ive feedback ( leading to
a  s imp l i f i ca t i on  and  regu la r i t y  o f  t he  s t ruc tu re )  .
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