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Sa n dston e and Gra nite 

Th e conce pts of " m es hwork"  

and " h i e ra rc hy" have f igu red 

so prom i n e n tly i n  ou r d iscu s ­

s i o n  u p  to  t h is po i nt t hat i t  is  

necessa ry to pa use for a 

m om e nt a n d  ref l ect on  som e 

of t h e  p h i l osop h i ca l  q u est ions  

t h ey ra ise . S pec i f ica l ly, I have 

a pp l i ed t h ese te rm s i n  s u c h  

a wid e  va r i ety of contexts t hat 

we m ay ve ry we l l  ask  ou r­

se lves w h et h e r  som e (or most) 
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I: LAVAS AND MAGMAS 

of t h ese a p p l i cat i o n s  have bee n p u re ly 

m eta p h o r i ca l .  T h e re is ', n o  dou bt,  som e 

e l e m e n t  of m eta p hor i n  my use of t h e  term s ,  

b u t  t h e re a re ,  I be l i eve , com m o n  phys i ca l  

p rocesses be h i n d  t h e  format i o n  of m es h ­

wo rks a n d  h i e ra rc h i es w h i c h  m a ke ea c h  d if ­

fere n t  usa ge of the terms q u ite l i tera l .  T h ese 

com m o n  processes ca n n ot be fu l ly ca pt u red 

t h ro u g h  l i ngu ist i c  re prese ntat i o n s  a l o n e ;  we 

need to e m p l oy som et h i n g a l o n g  t h e  l i nes of 

engin eering diagrams to spec ify t h e m . 

A co ncrete exa m p l e  m ay he l p  c l a r i fy t h is 

cruc i a l  po i nt .  W h e n  we say (as m a rx ists used 

to  say) t hat "c lass  stru gg le  i s  t h e  motor of  

h istory"  we a re u s i n g  t h e word " m oto r" i n  a 

p u re ly m eta p h o rica l sense . H oweve r, w h e n  we 

say t h at " a  h u rr ica ne is  a stea m motor" we 

a re not  s i m p ly m a k i ng a l i n gu ist i c  a n a l ogy; 

rat h e r, we a re sayi n g  t h at  h u rr i c a n es e m body 

t he s a m e  d i agra m u sed by e n g i n e e rs to build 

stea m mot o rs - t h at i s ,  we a re say i ng t h at  a 

h u rr ica n e ,  l i ke a steam e n g i n e ,  conta i n s  a 

rese rvo i r  of h eat,  o p e rates v i a  t h e rm a l  d i ffe r­

e n ces,  a n d  c i rc u l ates e n e rgy a n d  m ater i a l s  

t h ro u g h  a (so - ca l l ed)  Ca r n ot cyc l e . 79 (Of 

co u rse , we m ay be wrong i n  ascr i b i n g t h is d i a ­

gra m t o  a h u rr ica n e ,  a n d fu rt h e r  e m p i r i c a l 
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SANDSTONE AND GRANITE 

resea rch m ay revea l t h at h u rr ica n es i n  fa ct 

ope rate i n  a d i ffe re nt way, accord i ng to a d i f ­

fe re nt d i a gra m . ) 

I wis h to a rg u e  h e re t hat t h ere a re a l so 

a bst ra ct m a c h i nes (as D e l e u ze a n d  G u atta r i  

ca l l  t h ese e ng i n e e r i n g  d i agra m s) be h i n d  t h e  

s tructure-genera ting processes t h at y i e l d  a s  

h isto r i ca l  p rod u cts spec i f ic  m es hwo rks a n d  

h i e ra rch i e s .  Pa rt i c u l a r ly  i n struct i ve a m o n g  

h i e ra rc h ica l struct u  res a re soc i a l  strata 

(c l a sses , castes) . The te rm "soc i a l  st ra tu m "  

i s  itse l f  c l ea r ly  a m eta p h o r, i nvo l v i n g  t h e  

i d ea t h at ,  j u st a s  geo l og i ca l  st rata a re l aye rs 

of roc ky m ater i a l s  stac ked on top of each  

ot h e r, so  c l a sses and castes a re l aye rs ­

some h i g h e r, som e l ower - of h u m a n  m ate r i ­

a l s .  I s  i t  pos s i b l e  t o  go beyo n d  m eta p h or 

a n d  s h ow t h at t h e  ge n es is of bot h ge o l og ica l 

a n d  soc i a l  strata i n vo lves t h e  s a m e  e ng i n e e r ­

i ng d i a gra m ?  G e o l o g i ca l st rata a re c reated 

by m ea n s  of (at  l ea st) two d i st i n ct operat i o n s .  

W h e n  one l oo ks c l ose ly  a t  t h e  l aye rs of roc k  

i n  a n  ex posed m o u nta i n s i d e ,  o n e  is  str u c k  by 

t h e  obse rvat i o n  t h at each l aye r co nta i n s fu r­

t h er  l aye rs , eac h  com posed of pe b b l es t h at 

a re n ea rly homogeneous with  resp ect to s ize , 

s h a p e ,  a n d  c h e m i ca l  co m pos it i o n . S i nce  
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I: LAVAS AND MAGMAS 

pebbles do not come in standard sizes and shapes, some kind of sorting 

mechanism must be involved here, some specific device to take a multi­

plicity of pebbles of heterogeneous qualities and distribute them into 

more or less uniform layers. 
Geologists have discovered one such mechanism: rivers acting as veri­

table hydra ulic comp uters (or, at least, sorting machines). Rivers transport 

rocky materials from their point of origin (an eroding mountain) to the 

bottom of the ocean, where these materials accumulate. In the course of 

this process, pebbles of various size, weight, and sh ape react differently 

to the water transporting them. Some are so small they dissolve in the 

water; some are larger and are carried in suspension; even larger stones 

move by jumping back and forth from the riverbed to the streaming 

water, wh ile the largest ones are moved by traction as they roll along the 

bottom toward th e!r destination. The ,intensity of the river flow (i.e. , its 

speed and other intensities, such as temperature or clay saturation) also 

determines the outcome, since a large pebble t hat could only be rolled by 

a moderate current may be transported in suspension by a powerful eddy. 

(Since there is feedback between pebble properties and flow properties, 

as well as between the river and its bed, the "sorting computer" is clearly 

a highly nonlinear dynamical system.)80 

Once the raw materials have been sorted out into more or less homo­

geneous groupings deposited at the bottom of the sea (that is, once they 

h ave become sedimented), a second operation is necessary to transform 

these loose collections of pebbles into a larger-scale entity: sedimentary 

rock. This operation consists in cementing the sorted components together 

into a new entity with emergent properties of its own, that is, properties 

such as overall strength and permeability which cannot be ascribed to the 

sum of the individual pebbles. This second operation is carried out by 

certain substances dissolved in water (such as silica or hematite, in the 

case of  sandstones) whic h  penetrate the sediment through the pores 

between pebbles. As this percolating solution crystallizes, it consolidates 

the pebbles' temporary spatial relations into a more or less permanent 

"architectonic" structure.B1 

Thus, a double operation, a "double articulation" transforms structures 

on one scale into structures on anot her scale. I n the model proposed by 

Deleuze and Guattari, these two operations constitute an engineering dia­

gram and so we can expect to find isomorphic processes (that is, this 

same "abstract machine of stratification") not only in the world of geology 

but in the organic and human worlds as wel1.82 For example, according to 

neo-Darwinians, species form through the slow accumulation of genetic 

materials and the adaptive anatomical and be havioral traits that those 
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SANDSTONE AND GRANITE 

genetic materials yield when combined with nonlinear dynamical processes 

(such as the interaction of cells du ring the development of an embryo). 

Genes, of course, do not merely deposit at random b u t  are sorted out by 

a variety of selection press ures, including climate, the action of predators 

and parasites, and the effects of male or female choice during mating. 

Thus, in a very real sense, genetic materials "sediment" j ust as pebbles 

do, even if the nonlinear dynamical system that performs the sorting 

operation is completely di fferent in detail. Fu rthermore, these loose col­

lecti ons of genes can (like accumu lated sand) be lost under drastically 

changed conditions (su ch as the onset of an ice age) unless they consoli­

date. This second operation is performed by "reproductive isolation" : 

when a given su bset of a population becomes mechanically or genetically 

incapable of mating with the rest. Reproductive isolation acts as a "ratchet 

mechanism" that conserves the accumulated adaptation and makes it  

impossible for a given population to "de-evolve" all the way back to uni­

cellular organisms. Through selective accumulation and isolative consoli­

dation, individual animals and plants come to form a larger-scale entity : 

a new species.83 

We also find these two operations (and hence, this abstract diagram) 

in the formation of social classes. We talk of "social strata" whenever a 

given society presents a variety of differentiated roles to which individuals 

are denied eq ual access, and when a subset of those roles (to which a 

ruling elite alone has access) involves the control of key energy and mate­

rial resources. While role differentiation may be a spontaneous effect of 

an intensification in the flow of energy through society (e.g. , when a Big 

Man in prestate societies acts as an intensifier of agricultural produc­

tion84), the sorting of those roles into ranks on a scale of prestige involves 

specific group dynamics. I n one model, for instance, members of a group 

who have acq u ired preferential access to some roles begin to acq u ire the 

power to control further access to them, and within these dominant groups 

criteria for sorting the rest of society into subgroups begin to crystallize.85 

Even though most cultures develop some rankings of this type, not in 

all societies do these rankings become an autonomous dimension of social 

organization. In many societies differentiation of the elites is not extensive 

(they do not form a center while the rest of the population forms an ex­

clu ded periphery), s u rpluses do not accumulate (they may, for instance, 

be destroyed in ritual feasts), and primordial relations (of kin and local 

alliances) tend to preva il. Hence, for social classes or castes to become a 

separate entity, a second operation is necessary beyond the mere sorting 

of people into ranks: the informal sorting criteria need to be given a theo­

logical interpretation and a legal definition, and the elites need to become 
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I: LAVAS AND MAGMAS 

the guard i a n s  a n d  bearers of the n ewly i nstituti o n a l ized traditi o n ,  that is ,  

the  l egitim ize rs of c h a nge and de l i neators of the l i m its of i n novatio n .  I n  

short, to tran sform a loose ran ked accu m u l at io n  of tradit io n a l  roles (and 

criter ia  of access to t hose ro les) i n to a soc ia l  c lass, the  latter needs to 

become co nso l i dated v ia theo logica l  and legal cod i ficatio n . 86 

No dou bt, th is  characterizat ion of the p rocess thro ugh wh ich  soc ia l  strata 

emerge is somewhat s imp l i fied ;  eve n geo logica l  strata are m ore com p l i­

cated than  t h is. (For exam ple,  they grow not o n ly t hrough sedimen tatio n 

but a lso t h rough accretio n and encroachment. Species and soc ia l  c lasses 

may also i n volve th ese mec h a n isms.)  But I wi l l  reta i n  here the s i m pl if ied 

d iagram fo r its heu rist ic va l u e :  sed ime ntary rocks, s pecies, and socia l  

c lasses (a n d  other  i n stituti o n a l ized h ie ra rc h ies) a re a l l  h isto rical co nstruc­

t ions ,  the  p rod u ct of d efi n ite structu re-generat ing  p rocesses that take as 

the i r  start ing po i n t  a heterog� neous co l lect ion  of raw mater ia ls  (pebbles,  

ge nes,  roles), h omoge n ize t hem t h ro ugh a sorti ng operatio n ,  and then  

co nso l idate the resu l t ing u n i fo rm gro u pi ngs i nto a more perma nent state . 

The h i e ra rc h ies to wh ich  I h ave refe rred throughout  th is  chapter are a 

specia l  case of a m o re ge nera l  c lass of structu res, stratif ied systems, to 

wh ich  n ot o n ly h u ma n  b u rea ucracies and b io logical  species belong, but 

a lso sed ime ntary rocks.  (And a l l  th is  without metaphor.) 

What about meshwo rks? De leuze and Gu attari offe r a hypoth etical  

d i agram for this type of struct u re,  too,  but its e l e m e nts a re n ot as stra ight­

forward as those i nvo lved i n  the formati o n  of strata. Pe rhaps the most­

stud ied  type of meshwork is t h e  "autocatalytic loop,"  a closed c h a i n  of 

chemica l  p rocesses, which m ust be d isti ngu ished fro m  the s im ple se lf­

sti m u lat i ng dyn am ics to wh ich  I referred many t i mes i n  my descri ptio n  of 

tu rbu lent  u rban  growth .  U n l i ke sim p l e  autocata lysis ,  a c losed loop d isp lays 

not o n ly se l f-sti m u lati o n  but  a lso se l f-mai nte n a n ce;  t h at is, i t  l i n ks a ser ies 

of m u t u a l ly stim u l at i ng pa i rs i nto a structu re t h at reprod u ces as a who le .  

The  p hysical  basis for e i ther  s imp le  o r  com plex se l f-stim u l at ion  a re cat­

a lysts, t hat is, chemi ca l  su bsta nces capable of " recognizing" a more or  

less specif ic mater ia l  a n d  a lter ing t hat m ater ia l 's molecu l a r  state so that 

it now reacts with ce rta i n  sU bstances with wh ich  it wou ld not norm a l ly 

react. Th is  act of recogn i ti o n  is not, of cou rse,  a cogn i tive act but  o ne 

effected thro ugh a lock-a n d-key mechan ism:  a po rtio n of the  cata lytic 

mo lecu le  fits o r  mes hes with a po rt ion  of the ta rget mo lecu l e ,  c h angi n g  

its i nterna l  struct u re so that it becomes more o r  less receptive t o  yet 

a n other  su bsta nce.  I n  th is  way, the cata lyst provokes a meeting of two 

substances, fac i l itat i ng  (o r i n h i biti ng) the i r  reactio n  a n d ,  therefore, the  

accu m u latio n (o r decu m u lation)  of the  p rodu cts of that react ion .  U nder  

speci a l  co n d itions ,  a set  of t hese p rocesses may form a c losed loop,  
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SANDSTONE AND GRANITE 

where the prod u ct that acc u m u lates d u e  to the acce le ratio n  of o n e  reac­

t ion serves as the catalyst fo r yet a nother  reactio n ,  wh ich  i n  turn  ge ner­

ates a prod u ct that cata lyzes the fi rst o ne .  H e nce, the loop becomes 

se lf-susta i n i ng fo r as long as its e nv i ro n ment co nta i n s  e nough raw m ate­

r ia ls fo r the  chem ical  reactio n s  to proceed . 

H u m be rto lV1 atu ra n a  a n d  Francisco Varela ,  p io n eers i n  the study of 

autocata lyt ic loops, d i sti ngu i s h  two genera l  characterist ics of these 

closed c i rcu its: t hey are dyn a m ica l  systems t hat e n doge nous ly gen erate 

the i r  own stable states (ca l led "attractors" or "e igenstates"), a nd they 

grow and evo lve by drift.87 The fi rst characterist ic m ay be observed i n  

certa i n  chemical  reactio n s  i n vo lv ing autocatalys is  (as we l l  a s  cross-cata­

lys is) wh ich  fu n ct ion as ve rita b le "chem ical  c locks," that is, the accu­

m u l ations  of mater ia ls from the  reactio n s  a ltern ate at perfectly regular 

intervals. I f  we i m agi n e  each of the two s u bsta n ces invo lved as hav ing 

a defi n ite col o r  (say, red  a nd bl ue) ,  the i r  co m bi n at ion wou ld not res u lt 

i n  a pu rp le l i q u id (as we wou ld expect from m i l l io n s  of mo lec u l es com­

bi n i ng at random) but in a rhyt h m ic react ion with states in which mostly 

blue mo lec u les accu m u late fo l l owed by states in which mostly red mo le­

cu les a re prod uced.  Th is  rhythmic  behavio r is not i m posed o n  the sys­

tem from the outs ide but ge nerated spo nta neously from wit h i n  (vi a a n  

attractor).88 

The second character ist ic ment io n ed by M aturana and Varela ,  growth 

by d ri ft, m ay be expl a i n ed as fo l l ows: i n  the  s imp lest autocata lyt ic loops 

there a re o n ly two reactions ,  each p rod u ci ng a catalyst fo r the  other. 

But  o n ce th i s  basic two-n od e  n etwo rk establ i shes itself ,  n ew nodes may 

i nsert themselves i n to the  mesh as long as they do n ot jeopard ize its 

i nterna l  co nsiste ncy. Th us,  a new chemical  reactio n  may a ppear (us i ng 

prev iously neglected raw m ater ia ls  o r  eve n waste p rod ucts from the o rigi­

nal l oo p) that cata lyzes o ne of the o rigi n a l  react ions a nd is  cata lyzed by 

the other, so that the loop now beco mes a t h ree- n ode n etwo rk.  The 

meshwork has now grow n ,  but i n  a d i rection  that  is ,  fo r a l l  p ractica l p u r­

poses, " u n p la n n ed . "  A new node (wh ich  j u st h appens to satisfy some 

i nterna l  co ns isten cy req u i rements) is  added a nd the loop complexif ies, 

yet precisely because the  o n ly constra i n ts were i ntern a l ,  the complexif i ca­

tion does not take place in order for the loop as a who le  to meet some 

externa l  demand (su c h  as  adapti ng to a s pecif ic situ at ion) . The su rro u n d­

i n g  e nv i ro n ment, as sou rce of raw m ater ia ls ,  certa i n ly co n stra i n s  the 

growth of the meshwo rk,  but more i n  a p roscri ptive way (wh at n ot to do) 

than  i n  a p rescr iptive o ne (what to do).89 

The q uesti o n  n ow is whether  we can derive from e m p i rica l  stud ies of 

meshwork be hav ior  a structu re-generati ng  p rocess that is a bstract 
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enough to o pe rate i n  the wo rlds of geology, bio logy, a nd h u m a n  society. 

I n the model  proposed by De leuze and G u attar i ,  there a re three e le­

me nts i n  th is  d iagram.  F i rst, a set of heteroge neous e leme nts is brought 

together  v ia  a n  articulation of superpositions, that is ,  a n  i nterco n nectio n of 

d iverse but  over lapp i ng e leme nts. ( I n  the case of a utocatalytic loops,  the 

nodes i n  the  c i rcu it are jo i ned to each other by the ir  functional comple­

mentarities. )  Seco nd ,  a spec ia l  c lass of o pe rato rs, or intercalary elements, 

is needed to effect these i nterco n nections .  ( I n o u r  case, th is  is  the role 

p layed by catalysts,  wh ich  i n sert t hemselves betwee n  two oth e r  chemica l  

su bsta nces t o  faci l itate t h e i r  inte raction . )  F i na l ly, t h e  i nter locked h ete ro­

ge ne it ies m u st be capab le  of e ndogenously ge nerat i ng stab le patterns of 

be havio r (fo r example ,  patterns at regu la r  tem po ra l  or spat ia l  i ntervals) .90 

I s  it possib le  to fi nd  i nsta n ces of these th ree e leme nts i n  geologica l ,  b io­

logica l ,  a n d  soc ia l  structu res? 

Igneo u s  rocks (suc h  as gran ite) a re fo rmed in a p rocess rad ica l ly d i f­

fere nt from sed i mentatio n .  G ran ite fo rms d i rectly ou t  of cool i ng magma, 

a v isco u s  f l u i d  co m posed of  a d iversity of  molte n  mater ia ls .  Each of these 

l i q u i d  com p o n e nts h as a d iffere nt th resho ld of crysta l l i zati o n ;  that is, 

each u ndergoes the bifu rcatio n  toward i ts sol id  state at a d ifferent crit ical 

poi nt in tem pe rat u re .  As the magma coo ls  dow n ,  its d ifferent e lements 

separate as  they crysta l l ize in seq u e nce, and t hose that sol i d i fy ear l i e r  

serve as conta i n e rs fo r those that acq u i re a crysta l  form later. The  resu lt 

is a comp lex set of h eterogen eo u s  crystals that interlock with o n e  a n other, 

and th i s  is what gives gra n ite its su per io r strength .91 

The  seco nd e lement  i n  the  d i agram,  i nterca la ry o pe rato rs, i n cl udes, 

in add it ion to cata lyt ic su bstances, a nyth i n g  that br i ngs a bout  local a rt ic­

u latio n s  from wit h i n  - "densifications ,  i ntensifications ,  re i n fo rceme nts, 

i n jections ,  s howeri ngs, l i ke so m a ny i n te rcalary events."92 The react ion s  

between l i q u id magma a n d  t h e  wa l l s  of a n  a l ready crysta l l ized com po­

n ent,  n uc leatio n  eve nts wit h i n  the l iq u id wh ich i n it iate the n ext crysta l l iza­

tio n ,  a n d  eve n certa i n  "defects" i ns ide the crysta ls  (ca l l ed "d is locatio ns") 

wh ich  promote growth from wit h i n ,  are al l  exam p les of i nterca lary e le­

me nts. F i n a l ly, some chemica l react io ns  wit h i n  the  magma may a lso gen ­

e rate endogenous  stab le  states. When a react ion l i ke the o ne i n vo lved i n  

chem ical  c locks i s  n o t  sti rred,  t h e  tem po ra l  i ntervals ge ne rated become 

spati a l  i nterva ls, formi ng beaut ifu l  sp i ra l  and  co ncentric-ci rcle patterns 

that ca n be o bserved in  froze n form in  some igneous rocks.93 

T h u s, gra n ite (as m uch as a f u l ly formed autocatalytic loop) is a n  

i n sta n ce o f  a meshwork,  o r, i n  t h e  terms used b y  De leuze a n d  G u attar i ,  a 

self-consistent aggregate. U n l i ke Matu ra na  and Varela ,  who ho ld that the 

q u a l ity of self-con si stency exists o n ly i n  the b io logical  and l i nguistic worlds, 
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Deleuze and G u attari a rgue that  "co ns iste ncy, far fro m  bei ng restricted 

to complex l i fe forms, f u l ly perta i ns eve n  to the most e leme nta ry ato ms 

and particl es."94 Therefore we may say that m uc h  as h ie rarc h i es (orga n i c  

o r  socia l )  are s pecia l  cases of  a more abstract c lass, strata , so autocat­

a lytic  loops a re s pecia l  cases of  se l f-co ns iste nt aggregates. And m uch as 

strata a re defi ned as an articu lati o n  of homoge n eo u s  e leme nts, wh ich  

ne i ther  excl udes nor  req u i res the  specific featu res of h ierarchies (su c h  as 

havi ng a chain of  command) ,  so se lf-co nsiste nt aggregates are defi ned 

by the i r  art icu l at ion of  heterogeneous e l eme nts, which ne i ther  excl udes 

nor  req u i res the  specif ic featu res of a utocata lyt ic loops (su c h  as growt h  

b y  d r ift o r  i n te rna l  a uto nomy). Let's now give some b io logical  and cu l­

tu ra l  exam ples of  the way in wh ich  the d iverse may be a rti c u l ated as such  

v ia  self-co nsiste n cy. 

A species (or more p recise ly, the  gen e  pool of a species) is  a pr ime 

example of a n  o rga n ic strat ified structu re. S im i l a rly, a n  ecosystem rep re­

sents the b io logical rea l izat ion  of a se lf-co nsiste nt aggregate. Wh i l e  a 

species may be a very homoge neous stru ctu re (especia l ly if se lect io n  

pressu res h ave d rive n  many ge nes t o  fixat ion) ,  a n  ecosystem l i n ks 

together  a wide vari ety of h eterogeneous e leme nts (an i ma ls  a n d  p lants 

of d ifferent s pecies), wh ich  are articu lated t h rough i nter lock,  that is ,  by 

the i r  fu n ctiona l  comp leme ntarit ies. G iven t hat the ma in  featu re of a n  

ecosystem is the  c i rc u l at io n of energy and matter i n  the  form of  food,  

the com pleme ntarit ies i n  q u estio n  are a l imentary: prey-pred ato r o r  para­

site- host are two of the most co mmon fu nct iona l  cou pl i ngs in food webs. 

Symbiotic relations can act as i nterca lary e l eme nts, a id i ng  the p rocess of 

b u i l d i ng food webs (an obvio u s  examp le :  the bacte ria that l ive in the 

guts of m any a n i m als ,  wh ich  a l lows those a n i m a ls to d igest the i r  food).95 

S i nce food webs a lso p rod u ce e ndoge nous ly gen erated stab le  states, 

a l l  th ree components of the a bstract d iagram wou ld seem to be rea l ized 

in t h is example . 96 

We have a l ready o bserved several  exam ples of cu ltura l  meshworks 

which a lso fit our descri ption  of  se l f-co nsistent aggregates. The  s imp lest 

case is that of sma l l -town m arkets . I n many cu ltu res,  week ly m arkets 

have been the traditi o n al meeti ng  p lace for people with hete roge n eo u s  

needs.  M atch i ng, or  i nte r locki ng, peop le wit h com pleme ntary needs a nd 

demands is a n  o perat ion that is perfo rmed a utomatica l ly by the pr ice 

mechan ism.  (P rices tra nsmit  i n fo rmation  a bout  the re lative monetary 

va l u e  of d ifferen t  p rod u cts a n d  create i n cent ives to buy and se l l . )  As 

H erbert S imon  observes, t h is i nter locki ng of prod ucers and con s u me rs 

cou ld i n  pr i nc ip le  be pe rfo rmed by a h ie ra rchy, but  m arkets "avoid 

p lac ing on a central  p lan n i ng mechan ism a b u rden  of ca lcu l at ion t hat 
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such a mechan ism,  howeve r we l l  buttressed by the l a rgest co mpute rs, 

co u l d  not s u sta i n .  [Ma rkets] co nserve info rmatio n  a n d  calcu lat ion by 

mak ing it poss i b le to assign decis ion s  to the acto rs who a re most l i ke ly 

to possess the i n fo rmation  (most of it local in or igin) that  is re levant to 

those decis ions . "97 
Of co u rse,  fo r th i s  mechan ism to wor k  p rices m u st set themselves, a n d  

therefore w e  m u st i magi n e  that there is not a who lesa ler  i n  town who ca n 

m a n i p u late p rices by d um p i ng la rge amou nts of a given p rod uct into the 

ma rket (o r by hoard i ng). I n the absence of price m a n i pu latio n ,  mo ney 

(even p rim itive fo rms of money, such as salt, s h el l s ,  o r  ciga rettes) fu nct ions 

as an i nterca l a ry e lement :  w ith  p u re barter, the poss ib i l ity of  two exactly 

matc h i ng dema nds  meeti ng by chance is very low; with money, those 

chance encou nters become u n necessary and co mp lementa ry demands may 

fi nd  each other at a d istance ,  so to speak.  Other  i nte rca lary e leme nts 

are a lso needed to make ma rkets wo rk. As we have re peated ly noted , not 

just materia l  a n d  energet ic reso u rces cha nge hands  in a ma rket, property 

rig hts (t he legal rights to use those resou rces) do too. Hence we typica l ly 

do not have to model  s i m p l e  excha nges but more co m plex tra nsactio ns 

that i nvo lve a host of  other  costs, such  as those i n vo lved in e nfo rci ng 

agreeme nts. I f  t hese tran sact ion costs a re too h igh ,  the ga i n s  from trade 

may eva po rate. I n s m a l l-town markets, i n formal  constrai nts (such as codes  

of  behav ior  enforced t h rough peer p ressu re in  de nse socia l  networks) 

are also needed to red uce tra nsact ion costs and a l low the i nter lock ing of 

co mp lementa ry dema nds to take p lace.98 F ina l ly, ma rkets a lso seem to 

gene rate endoge n o u s  sta ble states, particu larly when commercia l  towns 

fo rm trad i ng ci rcu its, as ca n be seen in the cycl ica l  be havio r of their  prices, 

and this p rovides u s  with the th i rd e le ment of the d i agra m .  

T h u s ,  m uch as sed ime nta ry roc ks, b io logica l s pecies, a n d  socia l  h ie r­

arch ies a re a l l  strati f ied systems (that is ,  they a re each the  h isto rical 

prod uct of a p rocess of  dou b le  articu l at ion),  so igneous rocks, ecosys­

te ms,  and  ma rkets are se lf-cons istent aggregates, the res u lt of the com­

i ng togeth e r  a n d  interlock ing of hete rogeneous e lemen ts .  And just as the 

d i agram defi n i ng t h e  " stratify ing a bstract mach i ne" may tu rn out to 

req u i re m o re co mp lexity than our  bas ic  d iagram of a dou b le  a rt icu lat io n ,  

s o  w e  m ay o n e  d ay d iscover (em p i rical ly o r  th rough theorizi ng a n d  com­

puter s im u l at ions) that the d i agra m for the meshwork-prod ucing p rocess 

i n volves more than  the three e lements out l i ned a bove. Mo reover, i n  

rea l i ty w e  wi l l  always fi nd  m ixtures o f  ma rkets a n d  h ie rarc h ies,  o f  strata 

and se lf-co ns iste nt aggregates .  As S imon says, it may seem pr ima facie 

co rrect to say t h at 
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whereas ma rkets figu re most p rominently i n  coord i nating economic activi­

ties in  cap ital ist cou ntries, h ierarchic organ izations p lay the largest ro le in 

socia l ist cou ntries. But that is too simple a formula to describe the real ities 

which a lways exhibit a blend of a l l  the mechan isms of coord ination . The 

eco nomic u n its in capital ist societies are mostly busi ness firms, which are 

themselves hierarch ic  organ izations, some of enormous size, that make 

on ly a modest use of markets i n  thei r internal fu nctio n i ng. Conversely 

socia l ist states use ma rket p rices to a growing extent to supplement h ierar­

chic co ntrol in ach iev ing inter- industry coordi nation .99 

There is one  fi na l  aspect of meshwork dynamics I m u st exa m i n e  be­

fo re retu rn ing to our explo ration  of the "geologica l" h istory of h u man 

societies.  We may wo nder  why, give n the  ub iq u ity of  se l f-co ns istent aggre­

gates, it seems so hard to th i n k  about the  structu res that po p u l ate the 

wo rld i n  any but  h ierarchical  terms .  One poss ib le  an swer i s  that stratified 

structu res i nvolve the s i m plest fo rm of causal rela tions, s i m p l e  arrows 

go ing  fro m cause to effect . lOo Acco rd i ng to Mago ro h Ma ruya n a, a pio neer 

i n  the study of feed bac k,  Wester n  thought has been d o m i n ated by notions  

of  l i near (non reci p rocal) ca usa l ity fo r twe nty-five h u n d red years. I t  was 

not u nt i l  Wo rld War I I  that the wo rk of Norman Wi ener  (and e ng ineers 

i nvo lved in deve lop ing radar  systems) gave rise to the  study of n egative 

feedback and with it the begi n n ing  of n o n l i n ear t h i n k i ng.  

The classic examp le  of negative feed back is the thermostat. A t h ermo­

stat co ns ists of at least two e lements: a sensor, wh ich  d etects changes 

in ambient tem pe ratu re,  a n d ,  an effector, a device ca pab le  of changing 

the am bient temperatu re .  The two e leme nts are cou p led  in such a way 

that whe never the se nsor detects a change beyo n d  a certa in  th resho ld  it 

ca uses the effecto r to mod ify the  s u rro u n d i ng tem pe ratu re in the o p po­

site d i recti o n .  The cause-a nd-effect re lati o n ,  however, is  not l i near (from 

se nsor to effector) s i nce the moment the effector ca uses a cha nge i n  the 

su rrou nd ing temperatu re i t  t hereby affects the s u bseq u ent  behavio r of 

the sensor. I n short, the causal relatio n does not fo rm a straight arrow but  

fo lds back  o n  itse l f, fo rming a cl osed loop .  The overa l l  resu lt of  th i s  ci rcu ­

la r  ca usa l ity is that a m b ient  temperat u re is ma i nta ined at  a give n leve l .  

Maruya n a  opposes n egative feed back with " posit ive feed back" (a fo rm 

of n o n l i near  causa l ity that we have a l ready encou ntered i n  the  fo rm 

of autocata lysis). W h i le the fi rst type of reci procal causa l ity was i ncorpo­

rated into Wester n  tho ught in the 1950s, the  seco nd type had to wait 

another  decade fo r research e rs l i ke Stan is lav U l a m ,  He inz  Vo n Foe rster, 

a n d  M aruya na h i mself  to formal ize and d evelop the  co nce pt. lOI The t u r­

bu lent  dynam ics beh i nd an explos ion a re the  c learest examp le  of a sys-
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tem governed by posit ive feed back. I n th is  case the ca usa l  loop is estab­

l i shed  between the explosive su bstance and its tem p e ratu re .  The velocity 

of  an explos ion is ofte n d eterm ined by the inten sity of its tem perat u re 

(t he hotter the faster), but  because the explosio n  itself  ge ne rates heat, 

the process is se l f-accel e rati ng. U n l i ke the thermostat, where the arrange­

ment h e l ps to keep tem peratu re u n der  co ntro l ,  here posit ive feed back 

fo rces tem perat u re to go out of  co ntro l .  Perha ps beca use positive feed­

back is seen as a destab i l iz ing fo rce ma ny observers have tended to 

u nderva l u e  it re lat ive to negative feed back .  ( I n the so-ca l l ed  Ga ia  hypoth­

esis, fo r i n stance, where sta bi l izing negative feed back is postu lated to 

exist between l i v ing creatu res and t heir env i ron ment, positive feed back is 

som et imes refe rred to pejo rat ively as "anti-Ga ian . " )102 

Maruya n a  sees the  q u est ion in d ifferent te rms.  Fo r h i m  the  pri nc ipa l  

character ist ic of negative feed back i s  its ho mogen i z ing effect: a ny d evia­

t ion fro m the tem perat u re t h resho ld  at which the t hermostat i s  set is 

e l i m i nated by the loop. N egative feed back is "deviatio n-cou nte racting." 

Posit ive feed back, o n  the  ot her  h a n d ,  tends to i ncrease hete rogene ity by 

be ing " deviatio n -a m p l ifyi ng" : two explosions  set off u n d e r  s l ightly d iffer­

ent co n d it ions  wi l l  arrive at very d iffere nt end states, as the s m a l l  origi na l  

d iffe re nces a re a m p l i f ied by the loop into la rge d iscrepancies.103 We have 

a l ready observed the m a ny ro les that positive feed back has p layed in the 

t u r b u l e nt h istory of Western towns.  However, it i s  i mportant to d ist ingu ish  

between s im ple autocatalyt ic  dyn am ics and co m plex  autocatalyt ic loops, 

which i nvolve not o n ly se lf-stim u l ati o n  but se lf-mai nte n ance (that is ,  posi­

t ive feed back and closu re). 

Anot h er way of stating th i s  d istin ct ion  i s  to say that the i n crease i n  

d ivers ity t h at m ut u a l ly sti m u l at ing loops bri ng a bout wi l l  b e  s h o rt- l ived u n ­

less the  h ete rogeneous  e leme nts are inte rwoven together, that i s ,  u n less 

they co me to fo rm a mes hwo rk .  As l\Il aruyana writes, "There are two ways 

that heteroge ne ity may p roceed : th rough localization and  t h rough inter­

weaving. I n  loca l izat ion the  h ete rogeneity between local it ies i ncreases, wh i le  

each loca lity may rema in  or  become homoge n o u s. I n i nterweavi ng, h et­

erogen e ity in each local ity i n creases, wh i le  the d ifferen ce between local it ies 

d ecreases ." 104 I n  other  words,  the danger with posit ive feed back i s  that 

t h e  m e re prod u ctio n  of hete rogeneity m ay resu lt in iso lat ion ism (a h igh 

d iversity of  sma l l  c l iq u es ,  each intern a l ly homogeneo u s). Hence the  need 

fo r i ntercalary e lements to a id i n  art icu lat i ng this d iversity without  homog­

e n izatio n  (wh at Maruyana  ca l l s  "sym biotizat ion of cu ltu ral heterogeneity"). 

N egative feed back, as a system of control and  red u ct ion of deviat io n ,  

m ay be a p pl i ed t o  h u ma n  h ierarch ies .  Deci s ion m a k i n g  i n  strat if ied socia l  

structu res does  not a lways proceed v ia goa l-d i rected a n a lyti c  p lan n i ng but  
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often incorporates a utomatic mecha nisms of co ntrol simila r  to a th ermo­

stat (o r any other device capab le  of ge ne rating homeostasis). 105 On the  

other hand ,  social meshwo rks (such  a s  the sym biotic nets of  prod u cers 

whom Jacobs d escribes as e ngaged in volati l e  trade) m ay be modeled on 

positive-feed back loops as long as our model  a l so incorporates a means  

fo r the  resu lting hete rogen eity to be inte rwove n .  Mo reover, specific in sti­

tutio n s  wi l l  l ikely be mixtu res of bot h types of reciprocal ca usality, a n d  the  

mixtu res wil l change over t ime,  al lowing negative or  positive feed back to 

domi nate at a given moment. 106 The q uestio n of m ixt u res shou ld be a l so 

kept in mind when we j u dge the relative ethical value of t hese two types of 

structu re . If t his boo k disp lays a clear bias again st l a rge, ce ntra lized hier­

archies, it is o n ly beca use the last t h ree h u nd red yea rs have wit nessed 

an excessive accu m u latio n of stratified systems at the expense of m esh­

wo rks. The degree of ho moge n eity in t h e  wo rld has greatly i ncreased,  w hi le  

heteroge n eity has co me to be seen as a l most patho logica l ,  or  at  least as 

a prob lem that m u st be eliminated . U nd e r  the circu m stan ces, a cal l  fo r 

a more decentra lized way of o rga n izing h u ma n  societies seems to reco m­

me nd itse lf. 

However, it is crucia l to avoid the  faci le  concl usio n that mes hworks 

are in trinsically better than hie rarchies (in so me transcendental  sense). 

I t  is true t h at som e  of the characte ristics of meshwo rks (particu la rly their 

res i l i ence and adaptabi lity) m a ke them d esi rable ,  but  that is eq u a l ly true 

of ce rtai n  characteristics of hie rarchies (fo r  exam ple ,  thei r  goa l-d i rected­

ness). Therefo re, i t  is crucial  to avo id the  tem ptatio n of cooking up a 

na rrative of hu m a n  histo ry in which m es hwo rks a ppear as heroes a n d  

hie rarchies as vil l ain s .  Not o n ly d o  meshwo rks have dyn a mica l p roperties 

that d o  not necessarily benefit h u manity (fo r examp le ,  they grow and 

deve lop by d rift, a n d  that d rift need not fo l low a d i rectio n con sistent  with 

a society's va lu es), but  they m ay co ntain h eterogeneous co m ponents 

that a re themselves in co n sistent with a society's val ues (fo r  exa m ple ,  cer­

tai n meshwo rks of hie rarchies). Assu ming that h u ma n ity cou l d  o n e  d ay 

agree on a set of va lues (or  rather on a way of meshing a h eterogeneous 

co l lectio n of pa rti a l ly diverge nt va lu es), fu rther  et hical j udgme nts cou l d  

b e  m a d e  a bout specific m ixtu res o f  ce ntra lized and decentra lized co m po­

nents in specific co ntexts , but never a bout the  two pure cases in iso latio n .  

T h e  co m binato ria l possibilities - th e  n u m be r  o f  possib le hybrids of 

meshwo rks and hierarchies - are im mense (in a precise tech nical se nse), 107 

and  so a n  experimental and empirical attitude toward the prob lem wo u l d  

seem to b e  cal led fo r. I t  i s  su re ly im possib le  to determ ine  purely theoreti­

cally the  re l ative merits of th ese d iverse com bin atio ns.  Rather, in o u r  

search fo r viab le  hybrid s w e  m u st look  fo r inspiration i n  as many do m ains 
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as poss ib le .  H ere, we have looked to a rea lm that wo u l d  norma l ly seem 

out  of bou n ds :  the  m i n eral  wo r ld .  B ut in  a n o n l i n ea r  wo r ld in  which the 

same basic processes of se l f-o rga n izat ion take p lace i n  the m i n e ra l ,  

orga n ic,  a n d  cu ltu ra l  s p heres,  perhaps rocks ho ld  so me of the  keys to 

u nd e rsta n d i n g  sed i m entary h u man ity, ign eous h u ma n ity, a n d  a l l  t h e i r  

mixt u res .  

7 0  



A rguments and Operators 

I have argued that structures 

as different as· sedimentary 

rock, animal species, and 

social classes may be viewed 

as historical products of the 

same structure-generating 

processes. (Or more accu­

rately, of different concrete pro­

cesses em bodying the same 

abstract machine or engineer­

ing diagram. ) Does language 

embody an abstract machine 

215 



3: MEMES AND NORMS 

too? T h e  a cc u m u l at i ons  of l i n gu i st i c  m ate ri a l s  

t hat  a re sorted i n to h o m oge n e o u s  sets a n d  

ce m e n ted toget h e r  t h ro u g h  iso l at i o n  a re 

exa m p l es of st rat i f i ed system s ,  a n d ,  h e n ce ,  

l a ngu age ca n b e  s a i d  t o  em body t h i s (d o u b l e ­

a rt i cu l a t i o n )  a b stract m a c h i n e .  S i m i l a r ly, i n so­

fa r a s  the so u n d s ,  wo rd s ,  and co nst r u ct i o n s  

o f  a l a n g u a ge a re v i ewed a s  re p l i cators,  l a n ­

g u a ges a l s o  e m body a n  a bstract p robe h ead , 

or  sea rc h i n g d ev i c e .  But  t h e  q u est i o n  'we 

m u st a d d ress n ow is t h is :  Is t h e re an a bstract 

m a c h i n e t h at is  s pec i f i c  to l a ngu a ge? I n  ot h e r  

word s ,  do t h e  p rocesses res po n s i b l e  for t h e  

ge n e rat i o n  o f  p h rases a n d  sente n ces em body 

an e n g i n e e r i n g  d i agra m t h at d i st i n gu i s hes t h e  

str u ct u re of l a ngu a ge f rom t h e  st r u ct u re of 

roc k s ,  p l a nts , a n d  a n i m a l s? 

C h o m s ky be l i eves t h at t h i s d i ag ra m 

d ef i nes a n  abstract robot e m bod i ed i n  ou r 

b ra i n s ,  a n  a u to m aton ca pa b l e  of p rod u c i ng 

eve ry va l i d  s e n t e n c e  in  a g i ven l a ngu a ge .  I n  

1959 , C h o m s ky post u l ated t h e  ex iste nce of 

fou r d i ffe re n t  ty pes of a bst ract a u tom ata 

w h i c h  d i ffe r i n  t h e i r  d e gree of com p l ex ity :  

f i n i te -state a u tom ata a re the s i m p l e st typ e ,  

fol l owed b y  co ntext - s e n s i t i ve robots , context ­

free robots , a n d  f i n a l ly Tu r i n g  m a c h i n es . 69 
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C hom s ky a rg u ed t h at a l a ngu a ge cou l d  be 

s e e n  as m a d e  u p  of two co m p o n e n ts , a d i c­

t i o n a ry (or res ervo i r  of wo rd s) a n d  a set of  

rules d eterm i n i n g h ow t hose word s m ay be 

com b i n ed to m a ke l ega l s e q u e nces (we l l ­

fo rmed sente n ces) . Th us ,  g i ven a set of s e n ­

te n ces,  t h e  robot (a con text- free a utom ato n )  

cou l d  te l l  w h et h e r  t h ey be l onged t o  a g i ve n 

l a ngu a ge s i m p ly by a pp lyi n g  t h e  ru l es .  To t h e  

robot, a se nte n c e  wa s n o  m o re t h a n a string 

of  inscriptions (wh et h e r  t h e  i n scr i pt i ons we re 

on c l ay, pa per, o r  a i r  wa s i m m ate r i a l  to i t) ,  

and the ru l e s  were rec i pes to  test t h ese 

str i ngs fo r m e m bers h i p  in  t h e  set of va l i d  

st r i ngs .  Th is m o d e l  wa s s u pposed to ca ptu re 

t h e  gra m m at i ca l i n tu i t i o n  t hat a l l ows s p ea k ­

ers of E n gl is h t o  te l l  t h e  d iffe re nce between 

"Co l or l ess gre e n  i d eas s l e e p  fu r io u s ly" a n d  

" S l ee p  green co l or l ess f u  r i o u s ly i d ea s "  (one a 

gra m m at i ca l ly va l i d st r i ng,  t h e  ot h e r  i n va l i d ) ,  

eve n t h o u g h  bot h st r i ngs a re sem a n t i ca l ly 

m ea n i ng l ess . 

W h e n  it ca m e  t i m e  to produce new str i n gs 

(as opposed to c h ec k i n g t h e m  fo r va l id ity) , 

t h e  ru l es were d i v i d e d  i nto two types : one  set 

ge ne rated t h e  b a s i c  l og i ca l s ke l eto n of a se n ­

te nce ( i ts d e e p  str u ct u re) ,  wh i l e  seve ra l ot h e r  
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sets tra n sfo rmed t h i s  n a ked sentence,  fle s h i ng it o u t  with the mate r i a l s  

of a re a l  l a ngu age . ( T h e s e  two co m po n e nts of a gra m m a r  a re ca l l ed 

"ge n e rative" a n d  "tra nsfo rmati o n a l , "  respective ly.) The ge n e rative com­

po n e nt of the auto m ato n was ass u m e d  to be i n bo r n  a n d  to c a pt u re a l l  

t h at is  u n ive rs a l  a bout l a ngu age (t hat i s ,  a l l  that rema i n s  co n sta nt across 

d i ffe re nt l a n g u age s a n d i s  u n a ffected by t h e i r  part ic u l a r  h i sto ries).  C o u l d  

w e  co n s i d e r  t h i s  ro bot t h e  abstract m a c h i n e  of l a ngu age? Dele uze a n d  

G u atta r i ,  a m o n g  ot h e rs,  a n swer t h i s  q u estio n negative ly: 

Our  critic ism of th ese l i ngu ist ic models is  not that they a re too a b stract 

but, on the co ntra ry, that they a re not abstract enough,  that they do not 

rea ch the abstract machine that conn ects l a n guage to the sema ntic and 

pragmatic co nte nts of  statements, to  col lective assemblages of enun cia­

t ion,  to a whole micrppol itics of the soc i a l  fie l d  . . . .  [T] here is  no l a ngu age 

in itse lf, nor a re there a ny l i ngu istic un ive rsa ls, only a throng of d i a l ects, 

patois , s la ngs, and specia l ized l a ngu ages. There is no ideal  spea ker-l istener, 

any more than there is a homoge neous l i n gu istic commu n ity. Langu age 

is, in  We i n re i c h 's wo rds, "an essenti a l ly hete rogeneous rea l i ty." There is no 

mother to ngue,  on ly a power ta keove r by a domi nant language wit h i n  a 

pol it ical  mu lt ip l ic ity' ?o 

I n  esse nce,  w h at D e l e u ze a n d  G u attar i  o p pose is the postu l ati on of a 

" u n ive rsa l co re" (or syn c h ro n i c d i m e n s i o n )  of la nguage, si nce th i s  rel egates 

soc i a l  p rocesses (su ch as p idgin izatio n ,  creo l i zatio n ,  or  sta n d a rd i zati o n ) 

to a seco n d a ry ro l e ,  affect i n g  at mo st t he tra nsfo rm ati o n a l  co m po n e nt of 

the gra m m a r. W h at t h ey propose i n stead is to give h i sto r ica l  p rocesses 

a m o re fu n d a m e ntal role by mod e l i ng the abstract mach i n e  of l a ngu age 

not as an auto m atic m ec h a n ism e m b od i ed i n  i n d iv i d u a l b ra i n s  but as a 

.d i agram gove rn i n g t h e  dyn a m i cs of co l l ective h u m a n  i nte ra cti o n .  The 

main p ro b l e m  to be solved if  we a re to i m p le m e nt their  p ro posal l i es i n  

fi nd i ng a val id m e a n s  o f  tra nsferr ing t h e  combinatorial productivity of t h e  

a u tomato n ,  its a b i l ity t o  p rod uce a n  i n fi n i te n u m b e r  of se nte n ces o u t  of 

a fi n ite stock of wo rds a n d  co m b i n at i o n  ru l e s, to the patte r n s  of behavior  

ge n e rated by d i ffe re nt soci a l  dyn a m ics. O n e  poss i b l e  so l u t i o n  m ay be 

to assu me t h at t h e  post u l ated gra m m ati ca l r u l es do n ot exist in  ou r 

b ra i n s but are i n ste ad e m bo d i e d  i n  soci a l  i n stitut i o n s .  T h e  p ro b l e m  with 

this sol u ti o n  is t h at, as is we l l  k n ow n ,  h u ma n  bei ngs d o  n ot lea rn t h e i r  

mot her to n gu e  as a set o f  ru les.  I n d eed , it  w a s  the wel l-docu me nted a b i l ­

ity of c h i l d ren to lea r n  l a n gu age by b e i ng exposed to a d u l t con ve rsat i o n  

(t hat i s ,  w i t h o u t  be i n g  ex p l ic it ly t o l d  what the ru les a re) t h at motivated 

the postu l atio n of a n  i n bo r n a utom ato n in the fi rst pl ace. But if a set of 
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ru l e s  i s  not the sou rce of t h e  co m bi n ato r ia l  pro d u ctiv ity of l a ngu age, t h e n  

w h a t  i s? 

O n e  possi b l e  a n swe r is t h at words ca rry with them,  as p a rt of t h e i r  

m e a n i n g, "co m b i nato r i a l  co n strai nts" t h at a l l ow t h e m  t o  restr ict t h e  k i n d s  

of words with w h i ch t h e y  m ay b e  co m b i n e d .  That is ,  i n  t h i s  v i e w  i n d iv i d­

u a l  words ca rry i n fo rmat ion about t h e i r  fre q u e ncy of co-occu rre nce with 

ot h e r  words, so t h at, as a give n wo rd is  added to a sentence,  this i n fo r­

mat i o n  exe rts d e m a n d s  on the word or k i n d  of wo rd that m ay occu r next. 

(For exa m p l e ,  afte r add i ng a def in ite a rt ic le to a stri n g, the fol low i ng posi­

t ion i s  co nstra i ned to be occu pied by a n o u n . )  Co m b i n ato r ia l  p rod u ctivity 

wou ld not res u l t  fro m a central ized body of ru les,  b u t  fro m a d ecentral­

ized p rocess in  wh ich each word locally restricts the s pe a ke r's c h.o ices at 

each po int  i n  th e co nstru ctio n .  O n e  vers i o n  of th is a lter na tive way of 

h a n d l i ng the prod u ct ion of  se nte nces was p ro posed long ago by the l i n ­

gu i st Geo rge K. Z i pf, who was perhaps t h e  fi rst to st u dy l a ngu age as 

"stu ff, " t h at is ,  as a l a rge body of m ate r i a l  i n scri ptio n s  ex h i bit i ng certa i n  

stati stica l  regu l a r iti es.  Z i pf cal l e d t h e  tendency o f  words to occ u r  n ext to 

each ot h e r  t h e i r  degree of crysta l l izati o n :  "To i l l u strate the co m pa rative 

d egrees of d e pe n d e n ce of wo rd s  in sente n ce-struct u re,  l et us pe rfo r m  

a n  i m aginary expe ri me nt.  We m a y  t a k e  a s  m ater ia l  a vast n u m b e r  o f  

Engl i s h  se nte nces,  j u st as they a re spoke n ,  s a y  a m i l l i o n  o f  t h e m .  Figu ra­

tively s pea k i n g  we s h a l l  now d a s h  th ese se nte n ces on the flo o r  with s u ch 

fo rce t h at they wi l l  break,  and p i eces of them wi l l  scatter. Of co u rse, 

so me of the wo rds, b e i n g  m o re crysta l l ized i n  arrange m e n t  than others,  

wi l l  co h e re .  Defi n ite and i n d efi n ite a rt ic les wi l l  ad h e re to th e i r  n o u n s , 

a ux i l i ar ies to t h e i r  ve rbs, p re positi o n s  to fo l l ow i ng o bjects . "71 

T h e  l i ngu ist Ze l l ig H a rr is,  w h o  i n trod u ced the noti o n  of "tra nsfo rma­

tio n" i n to l i n gu i stics in the ea rly 1950s (and so is no stranger to t h e  

C h o mskya n para d igm), h a s  d ev e l o ped a way to t a k e  meta p ho rica l 

descri pti o n s  l i ke t h i s  a n d  tra nsfo rm t h em i nto a mat h e m atical  t h e o ry of 

l a ngu age t h at co mes ve ry close to the a bstract m ac h i n e  we are l o o k i n g  

fo r. Acco rd i ng t o  h is t h e o ry, the co nstra i nts o r  d e m a n d s  that wo rds p l ace 

o n  one a n ot h e r  a re transm itted as soci a l ly ob l igato ry i n fo rmati o n .  (" I n fo r­

m atio n" is b e i n g  u se d  h e re in the sense of " p hysica l  i n fo rmati o n , "  the 

k ind measu red i n  b its ,  not t h e  semant ic i nfo rmat i o n  used i n  d i ct i o n a ry 

defi n it i o n s . )  H a r ris expl ic it ly d evelops h i s  mod e l  of t h e  soc i a l  t ra n s m i s­

s io n of co m b i n ato ri a l  co nstra i nts i n  evol uti o n a ry terms, with d iffe rent 

co nstrai nts (or rat h e r, the se ntences co nstructed wit h t h e i r  he lp) co m pet­

i n g fo r the same " i n fo r m atio n a l  n ic h e s . " 72 He rejects the co n c e pt of a n  

u n c h a n gi n g, h o m oge n eo u s  co re o f  l a ngu age , a n d  t h e refo re h i s  t h eo ry 

a l l ows us to a pp roach t h e  q u estion of d i a l ecta l var iat ion (a n d  the essen-
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t i a l  h ete roge n eity of l a ngu age) d i rect ly: not o n ly is l a ngu age i n  co n st a n t  

c h a n ge ,  wit h t h e  stre ngt h  of t h e  co n st ra i nts va ryi n g  a l o n g  a co nti n u u m  

fro m o pti o n a l  t o  o b l igato ry, b u t  t h e  rates o f  ch a nge t h e mse lves may be 

d iffe re nt fro m d i a l ect to d i a l ect. H i s  v iew of l a ngu age i s  co m pletely h isto r­

i ca l ;  the source of t h e  constrai nts thems elves is t h e  grad u a l  sta n d a rd iza­

t i o n  (o r co nventio n a l izat i o n )  of custo m a ry usage . T h u s ,  d e s p ite the fact 

t h at c h a nges in syntax may occ u r  m u c h  mo re s lowly t h a n c h anges i n  

ot her a s pects o f  l a ng u age, t h e  synta ct ica l  e lement is n ot iso l ated from 

sema ntics and p ragm aticsJ3 

H a rr is classif ies th ree m a i n  types of co m b i n ato r i a l  co n stra i nts. The 

s im p l est one i s  w h at h e  cal l s  " l i ke l i hood co n stra i nts, " i n fo r m ati o n  carr ied 

by words a bo u t  the words with w h ic h  t h ey te n d  to co m b i n e  more fre­

quen tly as a m atte r of act u a l  usage . T h at is ,  a wo rd l i ke "tiger" carr ies 

i n fo rm at i o n  to t h e  effect t h at it  typical l y  co-occu rs with ot her  wo rd s (s u c h  

as "fie rce" o r  " h u nt i ng") but not oth e rs (" pol ite" o r  " d a n c i ng"). N o t  t h at 

t h e re is a s pecific r u l e  barr i ng these co m b i n at i o n s; rat h e r, as a m atter of 

sta tistical fact, in a given s peech co m m u n ity these words occu r in certa i n  

com b i nati o n s  m u c h  m o re fre q u e ntly t h a n  i n  ot hers .  (Th e  p h rase "da nc­

i ng tige rs" does occu r in c h i l d re n 's boo ks,  but co m p a red with the ove ra l l  

u s age o f  t h ose two word s  i n  act u a l  speech,  t h i s  co m b i n at i o n  is  ra re . )  Fo r 

a give n wo rd , t h e  set of its most fre q u e ntly co-occ u rri ng wo rds (a fuzzy 

set s i n ce it is i n  co nstant c h a n ge, contracti ng a n d  expa n d i ng) is cal l ed its 

"sel ecti o n , "  a n d  in H a rr is's model  it is t h i s  select i o n  set t h at fo rms the 

"co re mea n i ng" of t h e  wo rd . ( H e n ce, t h e  mean i ng of wo rds wo u l d  be 

d ete r m i n e d  by t h e i r co m b i n a b i l ity, n ot t h e i r  ident ity. Fo r m a l  d i ction a ry 

de fi n itio n s  a n d  i n fo r m a l  ste reotypes e m e rge fro m conve n t i o n a l i zati o n  of 

l i ke l i hood co n stra i nts .)74 

A seco n d  type of co nstra int ,  t h e  most f u n d amenta l  to t h e  stru ctu re of 

. l a ngu age, acco rd i n g to H a rris,  is the ope rato r-argu m e n t co nstra i nt, w h i c h  

mod e l s  t h e  act io n t h at v e r b s ,  adve rbs, adject ives, p re posit io ns,  a n d  ot h e r  

l i ngu ist ic  modif iers h a v e  o n  t h e i r  o bjects .  U n l i ke t h e  l i ke l i hood co nstra i nt, 

the ope rato r-a rgu ment co nstra i n t b i n d s  together n ot i n d i vid u a l  wo rd s 

but cl asses of words.  A give n operator, o n ce i n cl uded i n  a sente n ce, 

deman ds a n  a rgu m e n t  of a certa i n  c l ass.  This co nstra i nt, too, adds i n for­

mat ion to t h e  se nte n ce :  the m ore u n fa m i l i a r  the argu m e nt su ppl i ed for a 

give n ope rato r, t h e  m ore i n form ative it wi l l  be.  Of a l l  the d iffe re nt l i ngu i s­

t i c  fu n ctio ns t h at t h i s co nstra i nt m ay be used to mod e l ,  H a rr is stresses 

t h e  operat i o n  t h at verbs perform on t h e  nou n s  that serve as t h e i r  su b­

jects a n d  objects, s i n ce t h i s  operat i o n  yields t h e  basic st ructu re of sen­

tences.  As i s  we l l  k n ow n ,  sente n ces affo rd t h e i r  use rs t h e  means to 

pe rfo rm two d i ffe re n t  fu n ct io n s :  to identify fo r an a u d i e n ce the o bjects or 
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eve nts to w h i c h  the s pe a ke r  is referr i n g  a n d  to say somet h i n g about t h ose 

objects or  events. The ope rato r-a rgu m e nt co nstra i nt ,  w h e n  used to l i n k  

verbs a n d  n o u n s , a d d s  t o  a se nte nce t h e  me a n i n g o f  " a boutness,"  the 

a b i l ity to refe r not  o n ly to i n d i vi d u a l o bject s a n d  events but  a l so to co m­

p l ex situations . ?5 

F i n a l ly, H a rr is  post u l ates a t h i rd type of co n stra i nt, w h i c h  he ca l l s  " re­

-d uct io n . "  Whe never t h e  l i ke l i hoo d  t h at two wo rds wi l l  co-occ u r  beco mes 

very h i g h ,  the amou nt of p hysica l i n fo rm atio n their  co-occu rrence a d d s  to 

a sentence i s  co rrespo n d i ngly low;  t hat i s ,  it  adds very l itt l e  i n fo r m at i o n  

t h at ca n n ot be s u p p l i e d  b y  t h e  spea ker o r  l i ste n e r. I n  those co n d it i o n s , 

o n e  of t h e  two wo rd s  m ay be red u ced i n  fo rm (beco m i n g a s u ffix o r  prefix 

atta c hed to the oth e r  wo rd) o r  eve n e l i m i n ated a l toget h e r. H oweve r, eve n 

w h e n  a wo rd has been "ze roed ," t h e  l itt l e  i n formation it u se d  to ca rry is  

sti l l  t h e re (o r m ay be reco n structed by t h e  s pea ker o r  l i ste n e r) ,  so t h at 

after s u ccessive red uct i o n s  t h e  re su ltant s i m p l e r  fo rms may ca rry (i n a 

very co m pressed way) a rat h e r  co m pl ex m e a n i ng. H a rr i s  u ses t h i s  t h i rd 

k i n d  of co n stra int  to exp l a i n  t h e  origi n of some c l asses of wo rds (s u c h  as 

adverbs,  p ro n ou ns,  and some co nj u n ct i o n s) as we l l  as of  the d i ffe rent 

a ffixes . ?6 In ot her words,  the red uctio n co n stra i nt a l lows H a r r is  to give a 

h i sto r ica l  acco u n t of t h e  o r igi n of t h e  m a i n  wo rd c lasses,  c l asses wh ich 

are taken as give n (as u n expla i n ed p r i m itives) i n  the C h o m s kya n t h e o ry.?7 

Th is  is o n e  of the reaso n s  why Deleuze a n d  G u attari  v i ew t h e  C hom­

skya n a uto m ato n as " n ot a bst ra ct enough." T h e  ro bot i s  capa b l e  of 

expl a i n i n g the p rod u ct i o n  of one set of fo rms (t hose of sentences) but 

o n ly by assu m i n g  a n ot h e r  set of fo rm s (t hose of ru l es and p r i m it ive wo rd 

cl asses).  I n H a rr is 's m o d e l ,  o n  the ot h e r  h a n d ,  l a ngu age i s  a t h o ro u g h ly 

h i stor ica l  p rod uct (t h e  c u m u l ative resu lt of rest rict i o n s  i n  t h e  occu rrence 

of wo rd s re l ative to one a n ot h e r),  and co m bi n ato r ia l  co nstra i nts are tru ly 

m o rp hoge net ic :  as n ew co n strai nts em erge fro m co nvent io n a l i zat i o n  of  

custo mary u sage, ch a n gi ng t h e  p ro ba b i l it i e s  t h at wo rds wi l l  co-o ccu r, lan­

gu age structu re self- o rga n i zes as a process i n vol v i n g  successive depar­

tures from equiprobability (i . e . ,  ra n d o m n e ss) in t h e  co m b i n at i o n s  fo r m ed 

by re pl icati ng n o rms.?8 

T h i s  sce n a ri o  m e s h es wel l wit h some of the ideas we develo ped e a r l i e r. 

I n  p a rticu lar, the e m erge nce of l a ngu age m ay now be seen as t h e  res ult  

of a d o u ble  a rt icu l ati o n : a n  accu mu lat ion fo rmed by a sort i n g  d evice co n­

so l id ated t h rough a n  act (o r s u cces s i o n  of acts) of co n venti o n a l izat i o n  or  

i n stitut i o n a l izat i o n .  H oweve r, th is  d i agram may be too s i m ple eve n to 

acco u nt fo r sed i m e ntary rocks,  which a l so grow and deve lop t h rough 

accretion, t h at is ,  t h e  a m ass i ng of fu rt h e r  m ateri a l s  a n d  t h e  pro l i ferati o n  

o f  exi st i n g  stru ctu re. Langu age, too, i n  H a rr is's v iew, i s  a n  accreti o n a ry 
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structu re J9 I n  part icu l a r, o nce certa i n  h igh freq u e n cy co-occu rre nces 

have become ob l igato ry constra i nts, spea kers begi n to construct new 

patte rns by analogy to previously i n st itut io na l ized o n es .  P rio r  structu res 

co u ld, a lso pro l iferate by recursion : operato r-argu ment  pa i rs, fo r exa m p le ,  

themse lves cou ld be made the a rgu ment  of a I-l igher-I eve l ope rator. 

H e nce, posit ive-feedback loops deve lop  where struct u re (co nso l idated 

accu m u latio n s) favors accret ions ,  wh ich  in turn  ge n e rate f u rther  struc­

t u re .  M o reover, the creat io n of n ew patterns by a n a l ogy to p revious ly 

acc u m u l ated o nes (o r by recu rsive app l icatio n  of exist i ng co nstrai nts) is 

what ge nerates a system t h at ,  in retros pect, may appear  to con sist of a 

set of ru les.80 (Of cou rse, so me l anguages, such as standard E ngl i s h  o r  

French ,  are sets of ru les, a n d  they a re taught t o  gra m m a r  school c h i l d re n  

as such .  The q u estio n  is  whet h e r  the  l anguage that those c h i ld re n  learn 

at home i n  a n  u ntuto red way is  a lso a set  of ru les o r  rather  a set  of n o r­

mative co m b i n ato r ia l  co nstra i nts.)  

A nother  featu re of  H arr is's theo ry m ay help u s  m eet Deleuze a n d  

G u atta r i 's demand t hat the  a bstract d iagram b e  "a bstract e nough . "  I de­

a l ly, the abstract m ac h i n e  post u l ated to accou nt fo r the  generat ion  of l i n­

gu istic fo rms shou ld  n ot be the a bstract mach i n e  of language ( i n  wh ich  

case it wou l d  be hard to d isti ngu ish  it f rom a n  "essence" of l angu age), 

m u ch as the a bstract p ro be head we d i scu ssed before is  not the a bstract 

mach i n e  of life (si n ce it m ay be " i nca rnated" in a ny popu lation  of repl ica­

tors, not o n ly ge nes). S i m i l a r ly, an "a bstract enough" d i agram that 

exp la i ns  the  ge nerat io n of stri ngs of l i ngu i stic i n scri ption s  shou ld  idea l ly 

expla i n  the morphogenesis of other  ( n o n l i ngu istic) stri ngs. I n ot her  

words ,  l a ngu age may n ot be the o n ly structu re t hat ca n be v iewed as a 

system of demands  o r  of req u i red repetit ions .  Wh i l e  the  struct u re of l a n­

gu age is u n iq u e ,  the co nstra i nts t h at gen e rate it a re n ot .  (Be ing the  s u b­

ject of a verb is u n iq u ely l i ngu istic; h avi ng the occu rrence of certa i n  

t h i ngs depe nd o n  t h e  occu rre nce of other  c lasses of th i ngs,  is not . )  

Ha rr is shows how by mak ing t h e  com b i n ato ria l  con stra i nts more r igid 

we ca n gen erate stri ngs of i n scr ipt ions  l i ke those be longing to systems of 

l ogic o r  mathemat ics ,  w h i l e  by m a k i ng them more f lexi b le  we ca n pro­

d u ce m usica l  stri ngs. For  examp le ,  wea k  co nversat iona l  (or d iscu rsive) 

demands co n stra i n  t h e  successive o rder  of sente n ces in ord i nary l a n­

guage. I f  we strengt h e n  t hose dema nds ,  so that sente nces must n ow fo l­

low one a nother  in a prescr ibed m a n n e r  (and i f  we fu rther  demand that 

the  seq u en ce begin with se l f-ev ident  truths and conc l ude  with a sente n ce 

as tru e as t h e  prev ious  o nes), t h e  resu lt  is a logical o r  mathematical  p roof 

struct u re .  If we cha nge the operato r-argu ment h ierarch ica l  con stra int  a nd 

demand that o n ly t h e  operato r carry co nstrai nt-based i nformatio n ,  we 
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there by tra nsform the a rgu ment  i n to a variable a nd the operator i nto a 

function . (That argu me nts i n  mathematics exercise n o  con strai nts is what 

ma kes it a sc ience of  re latio ns ,  t h at is, of ope rato rs.)81 O n  the other  h a n d ,  

i f  i n stead of  fix ing the operato r-argu m e nt re lat i o n  w e  m a ke it var iab le ,  s o  

t h at " m a ny varied re latio n s  exist betwee n  a lo nge r  m usical  l i n e  a n d  its 

su bsegme nts," we can ge nerate structu res l i ke those exh i b ited in m usica l  

com positi o ns .82 Th is  i s  n ot to deny t hat exp l ic it  ru les exist in  mathemati­

ca l o r  m usical  systems, m uc h  as they do  i n  sta ndard ized la nguages. The 

q u estio n  is  whether mathematics o r  m u sic cou ld have o rigi n a l ly devel­

oped as a decentra l ized system of co nstraints that o n ly later was fo rmal ­

ized as a ce ntra l ized body of  ru les.  

In  addit ion to prov id ing us  with an " abstract e n o ugh" d iagra m of l a n­

guage , H arris's theo ry a lso meets the other  req u i rement we fou nd lack­

i ng i n  C homsky's robot: that the a bstract mach i n e  be d i rectly co n nected 

to a socia l  dynamics. S pecif ical ly, the co re of  H a rris's model  i n vo lves a 

p rocess t h ro ugh wh ich  statist ica l  regu la rit ies i n  usage a re gra d u a l ly tra ns­

fo rmed t h rough sta ndard izatio n  i nto req u i red co nstrai nts. B u t  these i n sti­

tut i o n a l  req u i reme nts wou ld have no real ity i f  there was n o  mec h a n ism 

t h ro ugh wh ich  socia l  o b l igatio n s  cou ld be e n fo rced . I t  may be argued t h at 

to be co m p l ete Ha rris's theory demands some k ind of n o rm-enforcement  

mecha n ism,  such  as t h at provided by soc ia l  n etwo rks. We saw befo re 

t h at, in socio l i ngu istics, the d egree of density of a n etwo rk (rough ly, the 

degree to wh ich ,  fo r eve ry member of  a com m u n ity, the  friends  of  h i s  or  

her  fr iends k n ow each othe r) a n d  i ts  degree of m u lt ip lexity (th e  degree to 

which h i s  or her  l i fe-su ppo rt activ it ies depend on t h ose fr iends and friends  

of  "friends) are viewed as the  parameters t h at d efi n e  i ts  efficacy as a 

n orm-enforcement d evice. I n a sense ,  these parameters defi n e  the  inten­

sity of our attachment to a given comm u n ity or gro u p ,  a nd the n o rms 

e n fo rced wit h i n  a n etwo r k  d raw t he bou nd a ries t h at d efi n e  the  ide nt ity of  

t hat com m u n ity o r  gro u p .  T h u s, a v iew of la nguage in  terms of co n st ra i nts 

o n  wo rd combi nati on d i rect ly i nvolves q u est ion s  of the  effects t hat gro u p­

members h i p  has o n  i n d iv idua ls ,  a nd ,  i n  that se nse,  it meets Dele uze 

and G u atta ri 's req u i rement t h at "col lective asse m blages of  e n u nc iat i on"  

be  made  a n  i nt ri nsic compo n e nt of  the  abstract mac h i n e  of  l a ngu age . 

I s  it poss i ble to exten d  (or  co mpleme nt) H a rr is's model  so t h at a s imi ­

l a r  abstract d iagram expla i ns  n ot o n ly the fo rm a n d  fu nct ion  of  i nd iv id u a l  

senten ces b u t  a lso the  h i storica l  o rigi n of l a rger l i ngu ist ic struct u res,  s u c h  

a s  d iscou rses? Or m o re specifica l ly, is  there a n  a bstract m ac h i n e  that ca n " 

exp l a i n  i n  sociodynam ica l  terms the emergen ce of d iscou rses exp ress ing  

wor ldv iews (co herent  sets of va l u es a n d  be l iefs)? A mode l  created by  the  

a n t h ropo logist Mary  Douglas comes close to defi n i ng such a n  abstract 
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mach i ne ,  and  it may be l i n ked with H a rr is 's theory of l anguage s i nce in  

Douglas's mod el the  i nte nsity w i th  wh ich ind iv id ua ls  are attached to a 

gro u p  a l so  defi nes an im portant fe atu re of "co l lective asse mblage s." 

Another  eq u a l ly im portant trait of gro u p  dynamics defi nes not whom we 

inte ract wit h ,  but  ho w we interact; it does not bestow grou p-me mbers h i p  

but  contro l s  be h avior  i n  the wid e r  socia l  context wit h i n  w h i c h  the gro u p  

fu nct ions. Do uglas,  w h o  ca l l s  th ese two aspects o f  socia l  dynam ics "grou p" 

and "grid ,"  o n e  measur ing the inte ns ity of gro u p  a l legi ance, the ot her  

the i nte nsity of centra l i zed regu lat io n ,  has created a t heory of  the se l f­

orga n izat ion  of wo r ldv iews, i n  wh ich  the k ind of cos mo logies that emerge 

in d i ffe re nt co m m u n ities depend d i rectly on the va l u es of the "grou p" 

and "grid" paramete rs. When  a p p l ied to specific socia l  grou ps (Dougl as's 

model d oes n ot app ly to e nt i re societ ies), t hese two pa ramete rs defi n e  a n  

a bstract d iagram wit h fou r  poss i b le  stab le  states that act a s  "attracto rs" 

fo r be l iefs a n d  va l u es as they o rganize i nto a coherent  set. Or rather  

(s ince she  models  n ot the  dynamics of bel i efs but  the  dynamics of groups 

of believers),  the  two paramete rs d efi ne a l i festyle (more o r  less h ierarch i­

ca l ,  more o r  l ess grou p-de pendent) a n d  peop le  coerce one another to fu l ly 

develop the  i m p l icat io ns  of that l i festyle. The res u ltant worldv iews act as 

attractors i n  t h e  sense that "the fo ur  extre me grid/grou p  positi ons on the 

d i agram are l i a b l e  to be  stab le  states ,  stead i ly recru it ing members to 

their  way of l i fe, wh ich is at the  same t ime inevitab ly a way of  Jttoug�t:"83 

When both the gro u p  and grid parameters have h igh va l ues, the com­

m u n ity in q uestio n not o n ly has a stro ng sense of  self-id e ntity (the gro u p  

may spend  m uch energy po l ic ing bo u ndaries a n d  e labo rating ru les of 

ad mission) but it is  also we l l  i ntegrated i nto l a rger soc ia l  grou ps. L ife 

wit h i n  a governm ent m i l ita ry i n stitut io n such as the  army or navy wou ld 

serve as a good exam ple of this l i festyle ,  but so would the cu ltu re of a ny 

h ierarch ical  b u reaucracy. Keep i ng the va lue of gro u p  a l l egiance high but 

lower ing the v a l u e  of  regu lat ion  (and integration  i nto a la rger whole) 

resu l ts in sectar ian  l i festyles with stro ng gro u p  identity but  a we ak sense 

of responsib i l ity to conform to any norms t hat ho ld  outs ide the grou p .  I f  

both param ete rs are set at a low i nte nsity, gro u p  m e m bers refra in fro m 

d rawi ng stron g  bou ndaries  a ro u nd them (they rather  e ngage in netwo rk­

i ng;  given the loose gro u p  demands ,  everyt h i ng seems open for negotia­

t ion),  and  t h ey tend to part ic i pate in those areas of pu bl ic l i fe that are 

less centra l ized and h iera rch ica l .  (A sma l l -bus i ness ent repre n e u r  wou ld 

be a good exa mple  here, but not the manage r of a la rge corporati o n ,  par­

t icu l a rly if he or she part ici pates i n  t h e  corpo rate cu ltu re. ) F ina l ly, there 

are those w h o  do not be long to c losed gro u ps but  n evertheless have l itt le  

room to maneuver a ro u nd reg u l at ions a n d  are ,  i ndeed,  bu rdened by t h e m :  
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As I see it, three corners exert a magnetic pu l l  away from the midd le;  ind i­

vid ua l i sts exto l l i ng a cu ltu re of in div idua l i sm ten d  to become more a nd 

more u ncomm itted to each ot her and more committed to the excit ing gam­

ble for big prizes. Ega l itari an idea l i sts committed to a sectarian cu lture 

strongly wa l led aga inst the exterior, become more and more en raged 

aga inst the outside society and more jea lous  of each other. The su pportive 

framework and  intel lectu al coherence of a h ierarchical and  compartmental­

ized society nu rses the mind in cogent metaphysica l  speculations vu l nera­

ble to d isorder and i ndependence . . . .  The fou rth co rner, the fu l ly regu lated 

ind ividua l s  u naffi l i ated to any grou p ,  is p lentifu l ly i nhabited in any complex 

society, but not necessari ly by peop le  who have chosen to be th ere. The 

groups [bureaucracies or sects] expel a nd downgrade d issenters;  the com­

petit ion of i nd iv idu al ists . . .  pu shes those who are weak into the more regu­

lated areas where thei r options a re restricted and they end by do ing what 

they are tol d .84 

Although Douglas's model  m ay have to be e n riched in several  ways , 

even i n  t h i s  s imp le  fo rm (with two pa ramete rs ge nerat ing fou r  possi b le  

states) it meshes we l l  with the  ideas we have exp lored in  th i s  boo k .  F i rst 

of a l l ,  i t  atte mpts to capt u re some of the  feat u res of group  dynam i cs 

be h i n d  the  genesis of form at the  level  of co herent d i scou rse . That th is  

morp hogenetic process may turn  out to  be more co m plex d oes not 

d e prive her  hypothetica l  mod e l  of va l id ity as a fi rst approx imat io n ,  part ic­

u lar ly  i f  the model is given a n o n l i near  dynamic fo rm u lat ion  so that the 

fi rst th ree co rners of  the d i agram become true attractors . (A catastrophe 

t h eo ry versio n of Douglas 's model  does exist a n d  po ints  in  t h e  d i rect ion 

that th i s  refo rm u l at ion wou ld h ave to take .85) Add it ion a l ly, the  model  is  

i n te nded to be u sed i n  a bottom-u p way, to be appl ied to the  study of 

s pecific co m m u n it ies, where the  constra i nts that the  holde rs of a wo rld­

view exert on  one another  can be fu l ly specifi e d .  In ot her words ,  t h e  

s c h e m e  i s  not s u p posed t o  a p p l y  to societ ies a s  a w h o l e  b u t  on ly  to 

sma l le r  su bsets thereof, wit h c it ies or nat io n-states modeled as com plex 

mixt u res of several  types of wo r ldvi ew.86 O n  the other hand ,  Douglas's 

model has l i m itations :  it o n ly ca ptu res processes that take p lace within 

o rgan izatio n s  o r  col lectiv it ies,  and  h ence can n ot acco u nt fo r the effects of 

the transmiss ion of ideas and routines between the mem bers of an ecol­

ogy of i n st itutions  or, i ndeed,  fo r a ny effect on the fo rm of d iscou rses 

wh ich  the i nteractions between i n stitut ions may have (e.g. ,  the interac­

t ions  betwee n  h ospita ls ,  schools,  priso ns,  and  facto r ies). 

R etu rn ing  to the q u est ion of the a bstract mac h i n e  of l a nguage, both 

H a rr is and Douglas have co ntri buted crucia l  i ns ights i nto the esse nt ia l ly 
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collective character of t h i s  m a c h i n e .  I n  bot h l i nguist ic evo l ut ion a n d  wo r ld­

v i ew devel o p m ent t h e re a re,  no dou bt, m a ny co ntr ibut ions and i n nova­

tions by i n d i v i d u a l s .  But in m any cases it  is the posit i o n  of a n  i n d ivid u a l  

i n  a co m m u n i cation n etwo rk t h a t  dete rm i n es t h e  fate of h i s  or h e r  co ntr i­

but i o n .  Co nseq u e ntly, t h e  accu m u l at ion and co nsol id at io n of l a ng u ages 

and wo r ldv iews i s  a co l l ective enterprise,  not the res u lt of i nd i v i d u a l  self­

expressio n .  Mo reove r, to t h e  extent t h at t h e  res u l t i n g  l i n gu ist ic  a n d  d is­

cu rsive fo rms a re transm itted to n ew ge n e ratio n s  (or new mem be rs) 
t h ro u g h  e n fo rced repetiti o n ,  t h ese fo rms a re re p l i cato rs ;  h e nce we need 

to u se " po p u l atio n t h i n k i n g" to descri be t hei r evo l u tio n a ry dyn a m i cs. 

Th is, too, fo rces on us the need to a p p roach t h e  s u bj ect in terms of co l­

l ect iv it ies rat h e r  t h a n  i n d iv id u a l s .  O n  the other h a n d ,  the col l ective 

d y n a m ics m ay be such ( low grou p/low grid) that i nd iv i d u als may p l ay sig­

n i fica nt·roles i n  t h e  fate of t hese acc u m u l at ions.  B u t  eve n so , it m ay be 

a rgued t h at t h i s extra roo m to m a n e u ve r  is affo rd ed to i n d i vid u a l s by the 

sta ble  state gov e r n i ng t h e  col l ective dynam ics, and i n  a ny case t hose i n d i ­

v id u a ls owe t h e i r  s u rp l u s  freed o m  to t h e  fact t h at t h ey are co n nected to 

d ecentra l ized structu res (s u c h  as m a rkets), w h i c h  a re every bit as co l lec­

t ive as t h e  m ost ro ut i n i zed h iera rchy. B? 

We may now pict u re the struct u re-ge n e rati ng p rocesses beh i nd i n d ivid­

u a l  se ntences a s  e m bodying a n  a bstract mac h i n e  operati ng o n  t h e  basis 

of co m b i n ato r i a l  co nstra i nts t ra n smitted as repl icators. The p rocess of 

t ra n s m ission itse lf  i nvolve s  co l l e ctive mecha ni sms of e nfo rcement,  w h i c h  

a re a lso p a rt o f  t h e  a bstract ma c h i n e  of l a ngu age a n d  which m ay be 

u sed to acco u n t  fo r t h e  e m e rge nce of co herent struct u res made out of 

m a n y  sente n ces (d iscou rses e m bodying specif ic wo rldvi ews). Now we 

m u st retu rn to t h e  h isto rica l d eve lopment of both t h ese co m po n e n ts of 

t h e  a bstract m ac h i n e a n d  exa m i ne t h e  h i story of t h e i r  m u lti p l e  a n d  

co m p lex i n te racti o n s .  
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