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THE STRUCTURE AND EVOLUTION OF THE GEOGRAPHIC SYSTEM:
A STUDY IN CULTURAL CHANGE

BY: HAROLD M. ELLIOTT 

MAJOR PROFESSOR: ROBERT Q. HANHAM, Ph.D.

The b as ic  concern o f  t h i s  d i s s e r ta t io n  is  a cons ide ra t ion  o f  the 

problem of how the c u l tu ra l  c h a r a c te r i s t i c s  of d i f f e r e n t  p laces 'change 

through time and how t h i s  produces both regional convergence and regional 

divergence. In o rder to  do th i s  a s t ru c tu ra l  model i s  developed which 

sy s te m a tic a l ly  i l l u s t r a t e s  how a c o l le c t io n  o f  s ix ty -seven  in t e r r e l a t e d  

var iab les  in fluence th e  r a te  a t  which w ith in -p lace  c u l tu ra l  change occurs. 

The various elements o f  th i s  model, which a f f e c t  such primary processes 

as c u l tu ra l  innovation , e s tab lishm en t,  expansion, c o n t ra c t io n ,  e l im ina tion ,  

and between-place d i f fu s io n ,  are  inven to r ied ,  d iscussed  a t  len g th ,  and 

f i t  to ge ther  in to  a general scheme o f  evolu tionary  development. Some 

o f  the more im portant v a r ia b le s  in  t h i s  model include popu la tion , homo­

gene ity ,  d iv e r s i ty ,  u rb an iz a t io n ,  a c c e s s i b i l i t y ,  a t t r a c t iv e n e s s ,  emissive­

ness ,  o u ts id e  encroachment, d r i f t ,  and the  propensity  to  adopt d ispersed  

propagules. The s t ru c tu ra l  model is  then t r a n s la te d  in to  s p a t ia l  terms 

by showing how areal d i f f e r e n t i a t i o n  w ill  occur among th i r te e n  separa te  

places lo ca ted  on a hypothe tica l c i r c u la r  p la in .  S ta r t in g  with an 

o r ig in a l  hearth  area s i tu a te d  in the cen te r  o f  t h i s  c i r c u la r  p la in ,  the 

s p a t ia l  model shows how outward m igration  and the subsequent occupance 

o f  new a re a s ,  coupled w ith  the  evo lu tionary  processes described in  the 

s t ru c tu ra l  model, w ill  produce w ith in -p lace  change as well as between- 

place divergence. These processes a re  traced  through s ix  time periods .
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Between-place divergence manifests i t s e l f  through lineage change.

Cultural l ineages  are  the basic  evo lu tionary  u n i t s  o f  geographic reg ions. 

They e x i s t  w ith in  a l l  occupied areas and connect a l l  such places toge ther  

through th e  medium o f  evolutionary  d is ta n c e .  These l ineages  evolve 

in  ways th a t  are q u i te  s im i la r  to b io lo g ica l  sp e c ie s .  I t  i s  through 

such lineages  t h a t  geographic evo lu tion  takes p lace .  S pa tia l  assemblages 

b u i l t  from these  l ineages  are c a l le d  p h y le t ic  reg io n s .  Such regions 

are  f req u en t ly  q u i te  d i f f e r e n t  from formal (or physiognomically derived) 

reg ions . Both the  s t ru c tu ra l  and th e  s p a t i a l  models describe  the 

w ith in -p lace  and between-place processes t h a t  co n tr ib u te  to  changes 

within these  l in e a g e s .  They a lso  reco n c i le  synchronic with d iachron ic  

processes and in d ic a te  how these lineages  develop s p a t i a l l y .  These two 

models, which to g e th e r  describe  the evolu tion  o f  c u l tu ra l  l in e a g e s ,  

c o n s t i tu te  th e  geographic system
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Chapter 1 

GEOGRAPHIC CHANGE

I t  had always been a source o f  discomfort to  f ind  t h a t  many of the 

works on so c ia l  s t r u c tu r e  and c u l tu ra l  change seemed to be so u t t e r ly  

a l ien  to  my own p a t te rn s  o f  thought. Many s o c io lo g is t s ,  l ik e  Parsons and 

Smelser, seemed to  be ta lk in g  about the  same general processes th a t  

geographers (myself in  p a r t i c u la r )  were in te re s te d  in ,  bu t  t h e i r  explana­

t ions  and th e o r ie s  j u s t  did not seem to f i t  in to  th e  informal scheme of 

place change th a t  had g radually  evolved in my own th in k in g .  Much o f  what 

the so c io lo g is ts  were ta lk in g  about seemed to have l i t t l e  relevance to 

problems o f  geographic change. S im ilarly ,  much o f  lo c a t io n  theory refused 

to f i t  in to  an evo lu tionary  or h is to r ic a l  scheme o f th in g s .  Central place 

theory d id , because (through i t s  e f f e c t  on d if fu s io n )  i t  had a g rea t  deal 

to do with reg u la t in g  the  r a te  of between-place d i f f e r e n t i a t i o n ,  but 

a g r ic u l tu ra l  and in d u s t r ia l  loca tion  theory d id  n o t .  In o rd e r  to  resolve 

th i s  problem I began to envision a la rge  diagram which would show how 

ce r ta in  processes co n tr ib u ted  to  geographic evo lu tion  and how these 

processes a f f e c te d  one another. I t  was hoped t h a t  such a diagram would 

eventually  lead to  a sim ulation model of how th in g s  worked w ithin and 

between d i f f e r e n t  p la ces .  Such a model would have value in  explaining the 

process of d i f f e r e n t i a t i o n ,  or more s p e c i f i c a l ly ,  convergence and d i ­

vergence. As chap te r  10 shows, I have made a beginning toward th i s  goal.
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I t  may one day be p o ss ib le  f o r  one geographer to  become 

s u f f i c i e n t ly  f a m i l ia r  with a g r e a t  number o f  d i f f e r e n t  landscapes and 

regions th a t  he could o f fe r  many c ro ss -reg iona l  g e n e ra l iz a t io n s  of 

g re a t  th e o re t ic a l  importance. This goal has so f a r  been proved 

i l l u s o r y .  At th e  same tim e, however, i t  may be p o ss ib le  fo r  a s in g le  

ind iv idual to  become in t im a te ly  f a m i l ia r  with a v a s t  number of processes 

t h a t  operate  w ithin  a l l  regions s im ultaneously . An in v e s t ig a t io n  o f  

such processes i s  the  s u b je c t  of t h i s  work.

This th e s i s  i s  a th e o re t ic a l  r a th e r  than an em pirical work.

As such i t  owes i t s  very ex is ten ce  to  a la rge  body o f  experimental and

observational f a c t s .  Until now, most of these  disconnected f a c t s  have 

e x is te d  in r e l a t iv e  i s o l a t i o n .  This work has gathered a number of then 

in to  a s in g le ,  r a t i o n a l ,  coord ina ted  system. As d'Abro has noted 

(1950:343), t h i s  ga ther ing  process has been highly im portant in the  

development o f  a l l  sc ien c es .

This top ic  has taken me in to  many uncharted areas where th e re  are

no landmarks or roadmaps. Out of n ece ss i ty  I have c re a te d  much of my

own terminology and o rg an iz a tio n .  L i t t l e  was a v a i la b le  from o th e r

q u a r te r s .  Through lenses  o f  my own making I have seen a p a r t  o f  the  

symmetry th a t  must e x i s t  around us and have t r i e d  to  record  i t .  As such, 

th i s  th e s i s  can perhaps b es t  be seen as an o u t l in e  f o r  a l i f e ' s  work.

Every heading and subheading l i s t e d  in  the body of t h i s  undertaking 

can one day be expanded in to  a major study. In the absence of any 

u n if ied  theory th a t  a ttem pts to  combine many d i f f e r e n t  f ind ings  in to  a 

c o n s is te n t  s t r u c tu r e ,  th i s  th e s i s  has evolved in to  a general inqu iry  

in to  the  nature o f  geographic change—s p e c i f i c a l ly ,  what are the  processes 

t h a t  co n tr ib u te  to  p lace  d i f f e r e n t i a t i o n  and how do they work?



David Harvey in h is  book Explanation in Geography (1969:v) remarked 

th a t  one o f  h is  reasons fo r  w riting  i t  was s e l f  educa tion . Writing the  

book provided a means of organizing h is  thoughts on the  sub jec t so th a t  

they would form a coherent and understandable system. Presumably, when 

he understood the  na ture  o f  geographic ex p lan a tio n ,  he had h is  book. The 

same general d e s i re  has guided my own in q u i r ie s  in to  the  sub jec t o f  geo­

graphic change.

What i s  needed in geography, and what has been absent since the  days 

o f  William Morris Davis and Ellsworth Huntington, i s  a formal, conceptual 

scheme capable  of unifying the various s tran d s  o f  thought regarding s p a t i a l  

change. No one knows how the various ideas in  geography re la te  to  one 

ano ther .  Such an endeavor takes years  o f  s tu d y ,  and even then th e re  is  

l i t t l e  agreement. No one has made an e f f o r t  to  sy s tem a tica lly  p iece to ­

ge th e r  a number o f  seemingly un re la ted  processes in to  one s t ru c tu re  capable 

of showing how geographic phenomena come in to  e x is te n c e ,  function , and 

even tua lly  d isappear.

I t  is  one th ing  to  a s s e r t  t h a t  a l l  th ings  a re  in t e r r e la te d  and th a t  

th ings  c lo s e r  toge ther  are  more in t e r r e l e a te d  than th ings  f a r th e r  a p a r t .

I t  i s  something q u i te  d i f f e r e n t  to  show ex ac tly  how they might be i n t e r ­

r e la te d .  Most o f  us are  l ik e  the b lind  men t ry in g  to  discover the  e le p h a n t 's  

shape by f e e l in g  small par ts  of i t .  Each b l in d  man grabs hold o f  the  n e a re s t  

p iece  o f  e lephan t and proclaims th a t  th i s  i s  the  an im a l 's  t ru e  n a tu re .  In 

th i s  th e s is  an attem pt has been made to  see th e  whole elephant and to 

describe  the v is ion  in such a way th a t  o the rs  might see i t  too . I t  has 

f req u en t ly  been sa id  th a t  places are  too complex to  be portrayed in  any 

s in g le  scheme. Not knowing the task  was im possib le ,  I went ahead and a te  

the e n t i r e  e lep h an t.



STRUCTURE AND PROCESS

Within each place th e re  a re  s p a t i a l  pa tte rns  t h a t  e x i s t  a t  any 

given moment in tim e. The way in  which these  p a t te rn s  carve up the 

landscape c o n s t i tu te s  the  t r a d i t i o n a l  core o f  geography. These p a t te rn s ,  

however, a re  the r e s u l t  o f  processes t h a t  occur between given moments 

in  time (Figure 1 .1 ) .  I f  these  processes occur w ith in  a f a i r l y  re ­

s t r i c t e d  time period we say they  are  synchronic. These are  th e  processes 

t h a t  appear to  operate  about us co n s tan t ly .  For most purposes we can 

assume t h a t  they are  in s tan taneous . I t  i s  not necessary fo r  decades 

o r  cen tu r ie s  to pass before we can see such processes in o p e ra t io n .  I f  

i t  takes a great deal o f  time fo r  c e r ta in  processes to  unfo ld , we say 

they are  d iachronic . These processes operate  between d i f f e r e n t  time 

frames.

All synchronic processes e x i s t  as p a r t  of some kind of a system 

w ith in  the  same time frame. They opera te  in conjunction with o th e r  

simultaneous processes. The causal chain ,  o r  network o f  p ro cesses ,  can 

be seen in diagramatic form, somewhat l ik e  th a t  shown in  Figure 1 .2 .

Here, each process i s  seen as linked  to  a number of o th e r  p rocesses .

At the same time, however, observe t h a t  not a l l  the processes a re  

d i r e c t l y  connected. Some o f  the  processes are  causes while o th e rs  

might be c a l led  e f f e c t s  (although when viewed from d i f f e r e n t  pe rspec­

t iv e s  each process can be a cause and an e f f e c t  a t  th e  same t im e ) .

Each process can a lso  have m u lt ip le  causes o r  produce m u ltip le  e f f e c t s ,  

as  is  i l l u s t r a t e d  in Figure 1.4

When these processes are  linked  to g e th e r  through time i t  w i l l  

become apparent t h a t  any given landscape pa t te rn  is  something in  

motion, t h a t  i s  to  say , something changing from one time period  to
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(a) simple cause and simple effect
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Different types o f  cause end effect relations

Figure 1.4 (Grant 1963:24)



the nex t .  A comprehensive view of these changing p a t te rn s ,  as they are 

being molded by a g re a t  number o f  in te r lo ck in g  p ro cesses ,  w ill  produce 

a diagram l ik e  t h a t  shown in  Figure 1.3.

The landscape evolves as th ings  w ith in  i t  evolve . All geo­

graphic phenomena, or l ineages ,  e x h ib i t  cyc les  o f  development and th e  

causal chains o f  Figures 1.2 and 1.4 can b e s t  be imagined as some s o r t  

o f  a c o i l .  Within t h i s  c o i l ,  processes r e p e a t  themselves from one time 

period  to  the nex t .  Figure 1.5 shows such a co i l  as i t  p e r ta in s  to 

bo tan ica l organisms. A s im i la r  schematic diagram expla in ing  c u l tu ra l  

geographic evo lu tion  w ill  be developed in  the  chapters  below.

WITHIN, BETWEEN, AND BEYOND-PLACE PROCESSES

Geographic processes can be c l a s s i f i e d  in to  th re e  main groups.

These include w ith in ,  between, and beyond-place p rocesses .  W ithin-place 

processes are  those  th a t  occur wholly w ith in  p a r t i c u la r  p la ces .  Most 

o f  the  chap ters  in t h i s  th e s is  (3 through 10) w ill  describe  w ith in -p lace  

p rocesses .  Beyond-place processes are  those t h a t  a re  ex terna l to  any 

one given p lace .  These processes do not occur in  any s p e c i f ic  ou ts ide  

p la ces ,  bu t in s te ad  occur in  a l l  ou tside places s im ultaneously . Some 

of th e  o u ts ide  fo rces  con tr ibu ting  to i s o la t io n  (d iscussed  in  ch ap te r  8) 

are  ty p ic a l  of beyond-place processes. Between-place processes are  those 

occurring between two s p e c i f ic  p laces .  The g ra v i ty  model i s  an example 

o f  something th a t  dea ls  with between-place p rocesses .

A good i l l u s t r a t i o n  o f  how w ith in -p lace  and beyond-place processes 

d i f f e r  can be found in the d i s t in c t io n  between w ith in -p lace  s p a t ia l  

ex ten t  and beyond-place range. Spatia l e x te n t  r e f e r s  to  the  a rea  w ith in  

which a given geographic element is  found. This i s  o ften  re fe r r e d  to
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as i t s  sp a t ia l  d i s t r i b u t io n .  A s p a t ia l  d i s t r i b u t io n ,  however, is  some­

th ing  th a t  can e x i s t  e i t h e r  w ith in  o r  beyond the confines o f  any one 

given p lace .  In o rder to  d is t in g u ish  between these two v a r ia t io n s  o f  

the same p a t t e r n ,  and th e  d is t in c t io n  w il l  become important in  the  

chapters  to  follow, d i f f e r e n t  terms must be used. Spatia l e x te n t  w ill 

th e re fo re  r e f e r  to  w ith in -p lace  d i s t r ib u t io n s  while range w il l  r e f e r  

to beyond-place (world-wide) d i s t r i b u t io n s .

These two d i s t r ib u t io n s  may, although not n e c e ssa r i ly ,  co inc ide .  

Because range c h a r a c t e r i s t i c s  a re  fea tu re s  o f  populations as  they e x i s t  

in world-wide space, they are no t uniquely geographic in  n a tu re .  This 

is  because they are  o f  g re a t  i n t e r e s t  to  scholars in o ther  d is c ip l in e s  

as w ell .  These c h a r a c te r i s t i c s  do, however, become uniquely geographic 

when they descr ibe  a population  o r  a po rtion  of a population  e x is t in g  

e n t i r e ly  w ithin  the boundaries o f  s p e c i f i c  p laces .

Figure 1.6 shows th e  d if fe re n ce  between an e lem en t 's  w ith in -p lace  

s p a t ia l  ex ten t and i t s  beyond-place range. In th i s  diagram th ree  

separa te  places and the range o f  some p a r t i c u la r  element are  in d ic a te d .

In place A the s p a t ia l  e x te n t  o f  the element is  a t  a maximum, t h a t  is  

to  say, i t  is  found everywhere and i t s  w ith in -p lace  d i s t r i b u t io n  i s  

ub iquitous. In place B th e  element only in  the upper h a l f  o f  th e  c i r c u la r  

p la in  and i t s  d i s t r i b u t io n  i s  more lo c a l iz e d .  When an e lem en t 's  s p a t i a l  

d i s t r ib u t io n  is  a t  a minimum, only one individual w ill  e x i s t .  In place 

C the element has no s p a t i a l  ex ten t  a t  a l l ,  since i t  i s  completely absen t.

Changes in both the range and the  s p a t i a l  ex ten t o f  an element 

involve the processes o f  s p a t ia l  expansion and s p a t ia l  c o n t ra c t io n .

While an e lem ent 's  range expands or co n tra c ts  a r e la te d  phenomenon
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occurs a t  the same time. This is  the  process of advance and r e t r e a t .

All geographic d i s t r ib u t io n s  have edges, o r  borders . In many s i tu a t io n s  

these edges are  c a l le d  f r o n t i e r s .  Edges can advance, r e t r e a t ,  or remain 

s t a t i c .

A number of processes (including numerical expansion, between- 

place d i f fu s io n ,  and th e  migration o f  in d iv id u a ls )  can expand the range 

o f  an element by causing i t  to  be found w ithin  a la rg e r  a re a .  The same 

processes can a lso  cause the edge o f  an e lem ent 's  range to  advance in to  

areas where i t  was formerly absen t,  as when the edges o f  the  element 

shown in Figure 1.6b advances in to  p lace  C. Figure 1 .7 ,  which shows th e  

world-wide d i s t r i b u t io n  o f  Russia during various periods o f  h is to ry ,  

provides a ty p ica l  example of advancing borders and beyond-place range 

expansion.

An advancing edge, however, does not n ece ssa r i ly  co inc ide  with an 

expanding range. I t  i s  e n t i r e ly  poss ib le  th a t  while a d i s t r i b u t i o n 's  

leading edge is  advancing into previously  empty a r e a s ,  ano ther  edge is  

r e t r e a t i n g .  In t h i s  s i tu a t io n  the a rea l e x ten t  o f  an e lem en t 's  range 

may remain unchanged. This phenomenon is  depicted  in  Figure 1.5b, where 

an advance in to  p lace  C is  accompanied by a r e t r e a t  in  p lace B. I f  the  

r e t r e a t  on one edge of an e lem ent's  range i s  more rap id  than an advance 

on another edge, the range will a c tu a l ly  be c o n tra c t in g .  A h i s to r i c a l  

example o f  th i s  process appears in  Figure 1 .8 ,  which shows how the  

world-wide range o f  Buddhism con trac ted  when i t  disappeared from Ind ia ,  

Indonesia , and p a r ts  o f  Central A sia, even though i t  was in the process 

o f  advancing in to  China and Japan.

In Figure 1 .8  the expansion and con trac tion  o f  Buddhism ins ide  of

11
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India i s  a w ith in -p lace  process. The d iffus ion  o f  Buddhism from India 

to  China is  a between-place p rocess .  The expansion o f  Buddhism as a 

whole i s  a beyond-place process. In th i s  th e s i s  we w ill  be concerned 

p r im arily  with the  kind of between-place and w ith in -p lace  processes 

depicted  in Figure 1.9.

CHANGE AND DIRECTION 

When places change they do so a t  d i f f e r e n t  r a te s  and in  d i f f e r e n t  

d i r e c t io n s .  The causes o f  d ire c t io n a l  change inc lude  those th a t  are 

found in te rn a l ly  and those th a t  a re  introduced from the  o u ts id e .  Some 

in te rn a l  causes a re  ecologica l in  n a tu re .  These promote adap tive  changes, 

which are  changes r e s u l t in g  s o le ly  from conditions e x i s t in g  w ith in  the 

c u l tu ra l  and physical environment. Environmental d e te rm in is ts  and 

c u l tu ra l  e c o lo g is ts  are  in te r e s te d  in these p rocesses .  Other kinds of 

in t e rn a l ly  caused change are  random and non-adaptive in  n a tu re .  These 

changes do not happen in  response to  any p a r t i c u la r  s t im u l i ,  although 

they may be r e s t r i c t e d  and channeled in p a r t i c u la r  d i re c t io n s  by local 

ecological cond itions .

External determinants of the  d irec tio n  of change involve the 

process o f  between-place d i f fu s io n .  When th i s  happens, s e le c te d  elements 

from ex ternal ecological conditions  promote local change. These elements 

can be in d iv id u a ls ,  id e a s ,  or a r t i f a c t s .

Many th e o rie s  o f  change, when they deal with s p e c i f i c  d i r e c t io n ,  

consider  i t  in terms o f  sp e c if ic  p a s t  and fu tu re  co n d it io n s .  Is the 

population in  a given place changing from permissive cond itions  to  

regimented conditions?  Is i t  moving away from c o l le c t iv is m  and moving 

toward indiv idualism , o r  from puritan ism  toward l ic e n t io u sn e ss  and

14
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Figure 1.9 (Kellman 1970:2)
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perversion? Any number o f  c h a r a c te r i s t i c s  could be included in  such a 

l i s t .

Parsons (1964:480) described his major theo re tica l  work as a 

scheme id e n t ify in g  the  major s t ru c tu ra l  components of th e  so c ia l  system.

He was in te r e s te d  in  showing how these  components in te rac ted  with each 

o the r  and changed through time. However, h is  approach did no t lend 

i t s e l f  well to  more than one so c ie ty ,  s ince  i t  is  unlikely t h a t  any one 

system would be a p p l ic a b le  to  a l l  p laces .  Parsons himself admitted th a t  

th i s  would be an im possible task  (1964:151). At the same tim e , he 

emphasized th a t  f o r  th e re  to  be a theory o f  change, there  must be i n i t i a l  

and terminal p a t te rn s  t h a t  can be used as points  o f  reference (1964:483). 

The process o f  change in  the s o c ia l iz a t io n  of the c h i ld ,  f o r  in s ta n c e ,  

leads from something to  something.

D ire c t io n a l i ty  in geographic evolution can be defined in much the 

same way, t h a t  i s  to  say , i t  must be an exerc ise  in comparison. Places 

change in  r e l a t io n  to  something. Unless comparisons a re  made, i t  i s  not 

possib le  to  i d e n t i f y  the  d irec t io n  in  which geographic change is  occurring.

Several kinds o f  d i r e c t io n a l i t y  are p o ss ib le .  A number o f  d i f f e r e n t  

places can be compared with each o the r  (Figure 1.10) or one p lace  can be 

compared with i t s e l f  during an e a r l i e r  time period (Figure 1 .1 1 ) .  In 

the former case ,  d ive rg ing ,  converging, o r  p a ra l le l  evolution can be 

id e n t i f i e d  (Figure 1 .1 2 ) .  In the l a t t e r  case i t  is  possib le  to  id e n t i f y  

evolution in  some p a r t i c u l a r  d ire c t io n  as well as movement away from or 

toward some e a r l i e r  cond ition—which w ill  be c a l le d  outward and inward 

evolution (F igure 1 .1 3 ) .  I t  i s  a lso  possib le  to id e n t i fy  convergence 

or divergence with some ideal p a t te rn .  This app lies  to both w ith in -p lace  

and between-place comparisons.
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Figure 1.10 Figure 1.11
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DIVERGENT PARALLEL
EVOLUTION EVOLUTION

CONVERGENT
EVOLUTION

Patterns of evolution. !n divergent evo­
lution. one stock splits into two. which becom e 
more and more unlike as  time p asses .  In paral­
lel evolution, two related pisees evolve in much 
the sam e way for a long per iod of time, probably 
in response  to similar environmental selection 
pressures .  Convergent evolution occurs when 
two groups that are not closely related com e to 
resemble each other  more and more a s  time 
p asses ,  usually b e c a u s e  they occupy similar 
habitats and have adopted similar environ­
mental roles.

Figure 1.12 (Keeton 1967:386)
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Figure 1.13

19



When comparing two sep a ra te  p laces ,  i t  may be th a t  divergence has 

been more common, but in s ta n ces  o f  p a ra l le l ism  and convergence do e x i s t .  

Diverging evo lu tion  is where places become in c re as in g ly  d i f f e r e n t .  

Converging evolu tion  is  where places experience a reduction  in  the 

number of d if fe ren ces  between them. From d i f f e r e n t  s t a r t i n g  p o in ts ,  

two cu l tu re s  e x h ib i t  convergence i f  they are  inventing and adopting 

s im i la r  forms and p a t te rn s  more rap id ly  than they are d iscard ing  them. 

P a ra l le l  evo lu tion  occurs when the cu l tu ra l  d is tance  between them is  

n e i th e r  in c reas in g  nor decreasing . P a ra lle l ism  requires  e i t h e r  th a t  

the r a te  and d ire c t io n  o f  evolu tion  in the  two places remain c o n s tan t ,  

or t h a t  th e  r a t e  and d i r e c t io n  s h i f t  in  tandem.

I t  might be expected t h a t  two places where change occurs slowly 

are more l i k e l y  to  r e ta in  t h e i r  s im i l a r i t i e s  than i f  the  change is  more 

rap id . When changes occur, however, th e re  a re  so many p o ss ib le  d irec tio n s  

t h a t  the  p ro b a b i l i ty  o f  several d i f f e r e n t  p laces moving in  the  same 

d ire c t io n  is  a c tu a l ly  q u i t e  sm all.

The d i r e c t io n  o f  evo lu tion  within a s in g le  place w il l  u sua lly  be 

outward. Inward evolution i s  r a re .  R eac tionaries  w ill occasiona lly  

t r y  to  rev e rse  p a r t i c u la r  trends and change th ings  back to  what they 

were during e a r l i e r  time p e r io d s ,  but such e f f o r t s  are f u t i l e  and th e re  

are no examples o f  th i s  kind o f  endeavor succeeding fo r  very long.

S ta t ic  o r  unchanging cond itions  r e s u l t  in  an absence o f  evo lu tion .

Geographic evo lu tion ,  as w ill be used in  th i s  study, r e fe r s  only 

to comparative d ire c t io n  and is  e n t i r e ly  r e l a t i v e .  I t  is  not intended 

th a t  any ev a lu a tiv e  connotations be a ttached  to th is  term. Geographic 

evolu tion  does not imply t h a t  places have changed in a l i n e a r  and pro­

g ress iv e  fash ion  or th a t  th e re  are  any s tages  through which places
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o r  cu l tu res  pass. I t  i s  an evolu tion  o f  d i r e c t io n ,  r a th e r  than o f  

s p e c i f ic  form.

Convergence and divergence a re  a lso  neu tra l term s. These two 

processes are a p o l i t i c a l ,  they do not d isc r im ina te  between good and e v i l ,  

and they do not involve the  idea o f  progress or reg re ss io n .  They only 

d is t in g u ish  between th ings  t h a t  are  inc reas in g ly  s im i la r  and th ings  t h a t  

a re  inc reas ing ly  d i f f e r e n t .

The idea o f  local accum ulation, however, is  something t h a t  might 

be taken s e r io u s ly .  I t  may not be c e r ta in  th a t  th ings  become b e t t e r ,  

but they do tend to  become more p l e n t i f u l .

RELATIVE CHANGE

Convergence and divergence e x h ib i t  both abso lu te  and r e l a t i v e  

a sp ec ts .  Apparent and a c tu a l  convergence or divergence can sometimes 

give e n t i r e ly  d i f f e r e n t  impressions o f  what i s  going on.

To i l l u s t r a t e  t h i s ,  imagine th a t  the  points in Figure 1.14 rep resen t  

d i f f e r e n t  places as they might appear in a taxonomic space o f  two 

dimensions. In these  diagrams, the  f a r th e r  the  d is tance  between p o in ts ,  

the  g re a te r  the d i f fe re n c e s .

In Figure 1.14a the taxonomic d is tances  are  shown between f iv e  

d i f f e r e n t  places a t  time t - | . Figure 1.14b shows th a t  a t  time t^  each 

place has exh ib ited  c u l tu r a l  divergence from every o th e r  p la c e ,  which i s  

to  say , t h e i r  s i m i l a r i t i e s  have decreased through tim e. This is  a c tu a l ,  

o r  abso lu te ,  d ivergence. In l i n g u i s t i c s  th i s  might be ty p ic a l  o f  a 

number o f  d i f f e r e n t  speech communities becoming in c re a s in g ly  u n in te l­

l i g i b l e  to  each o th e r .  Speakers o f  a d ia le c t  loca ted  in p lace  A might 

have been able to  understand ind iv idua ls  from th e  o th e r  fou r  places a t
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Separation of raisins in a hypothetical loaf of raisin bread  th a t 
is 12 inches in d iam eter when it is placed in the oven (a ), and grows to 
2 4  inches in diam eter a t  the end of 1 hour (b).

• c
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Figure 1.14 (Abell 1969:648)
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time t- | ,  but a t  time t£  t h i s  mutual i n t e l l i g i b i l i t y  may have been lo s t .

This i s  in  fa c t  j u s t  what happened to the  various p rov inc ia l  d ia le c ts  

o f  Latin  a f t e r  the f a l l  o f  Rome. Now, in  o th e r  a sp ec ts  o f  c u l tu re  i t  

may be t h a t  even though the  magnitude o f  between-place change has been 

j u s t  as g re a t ,  i t  i s  l e s s  dramatic because th e  a b so lu te  y a rd s t ic k  

a v a i la b le  fo r  languages (mutual i n t e l l i g i b i l i t y )  does no t e x i s t .  I t a l i a n  

c u l tu r e ,  fo r  in s tan ce ,  may always have been more l i k e  Iberian  cu l tu re  than, 

say , Egyptian c u l tu r e .  In th i s  s i t u a t i o n ,  ac tua l  divergence between 

places may have been g r e a t  while apparent divergence was minimal.

In Figure 1.15 another i l l u s t r a t i o n  of apparen t vs. actual change 

i s  p resen ted . Here, th e  phenomenon of phylogenetic  development has been 

added. Figure 1.15a rep re sen ts  the sequence o f  even ts  shown in Figure 

1 .14. In Figure 1 .15b, however, new places (or c u l tu r a l  u n i ts )  have 

appeared between time t-| and tg .  These new c u l tu r a l  u n its  have evolved 

out o f  those e x is t in g  a t  the e a r l i e r  time.

As might be expected in  such s i tu a t io n s ,  c r o s s - f e r t i l i z a t i o n  

(between-place d i f fu s io n )  has produced a few p laces  with c h a r a c te r i s t i c s  

t h a t  blend the fe a tu re s  o f  several d i f f e r e n t  o r ig in a l  p laces .  This in 

i t s e l f  might give the  impression th a t  c u l tu ra l  d ivergence has occurred, 

but such i s  not n e c e ssa r i ly  the  case.

In Figure 1 .15a, l i k e  1.14a, the  actual c u l tu r a l  d is tances  between 

places has changed r a d ic a l ly  while the comparative d is tances  have re ­

mained the  same. In  Figure 1.15b the  actual c u l tu r a l  d is tances  between 

the o r ig in a l  places has increased  although the  a c tu a l  d is tance  between 

places in  general has s tayed  about the same (hence no actual convergence). 

Furthermore, since new c u l tu ra l  un its  have evolved in  the  taxonomic spaces 

between th e  o lde r  u n i t s ,  the re  has been apparent as  well as ac tual d ive r-
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( b i(a)
In the evolving cosm ologies (a), th e  density of m atter in space 

th ins o u t as the universe expands: in the steady-state cosmology (b). new matter 
is crea ted  spontaneously, and the density of the  universe remains constant.

Figure 1.15 (Abell 1969:656)
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gence among th e  o ld e r  u n i t s .  Whether o r  no t the  newer un its  rep resen t 

s i tu a t io n s  o f  apparen t convergence i s  d i f f i c u l t  to  say , s ince  they did 

not e x i s t  a t  th e  e a r l i e r  po in t in time.

COMPARATIVE RATES OF CHANGE

Another form o f  r e l a t i v e  change a f f e c t s  the degree of divergence 

between two o r  more p laces .  This involves comparative ra te s  o f  change. 

Even in the absence o f  any ind ica tio n s  o f  evo lu tionary  d i r e c t io n ,  i f  i t  

can be demonstrated th a t  among groups having common ancestors  some 

groups are  changing f a s t e r  than o th e rs ,  then i t  can be shown th a t  d ive r­

gence i s  tak ing  p la c e .  Much of the divergence between English and 

German, f o r  in s ta n c e ,  has re su l ted  from German having changed more 

slowly than English (Sap ir  1949:170). S im i la r ly ,  Lithuanian, which i s  

the  most conse rva t ive  member of the Indo-European language fam ily , has 

diverged from o th e r  Indo-European languages simply by v i r tu e  o f  i t s  

slower r a te  o f  change (S ap ir  1966:27). This process i s  independent o f  

any inhe ren t  d i r e c t io n a l  change.

There are  c e r t a in  problems connected w ith  in te rp re t in g  th i s  process. 

Figure 1.16 shows a number o f  hypothetical s i tu a t io n s  where d i f f e re n t  

p laces  have evolved in  d i f f e r e n t  d i re c t io n s  from a common o r ig in .

Common o r ig in  in  t h i s  case would be where two d i f f e r e n t  places were 

o r ig in a l ly  in h a b ited  by ind iv idua ls  with the  same c u l tu re .  Great B rita in  

and New England, o r  Normandy and Quebec would be examples.

In Figure 1.15a the length of each arrow in d ica te s  how f a s t  in te rna l 

change has occurred w ith in  places p^ and Pg, w hile  the angle o f  the  two 

l in e s  in d ic a te s  the  degree to  which evo lu tion  in p-j and Pg has taken 

d i f f e r e n t  p a th s .  In Figure 1.16b, p lace p^ has evolved in the same
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d ire c t io n  as Pg but i t  has changed a t  a much f a s t e r  r a t e .  As i s  shown, 

P g 's  r a t e  of change has been as rapid as t h a t  o f  p^. Furthermore, by 

measuring the  d is ta n ce  between the t ip s  o f  th e  arrows in Figures 1.16a 

and 1.16b i t  can be shown th a t  divergence between p-j and p^ has been 

g re a te r  than between p  ̂ and p^.

I f  i t  i s  assumed th a t  a f t e r  two groups have separa ted  and have 

migrated away from a place o f  conrnon o r ig in  th e  d i re c t io n  of change 

w ithin  each group i s  always d i f f e r e n t ,  then th e  amount o f  time since 

sep a ra t io n  coupled with the  r a te  o f  change w ith in  each place can serve 

as a rough index o f  divergence. This would be t r u e ,  however, only i f  

each group developed in  i s o la t io n .  In a c t u a l i t y ,  d if fu s io n  and the 

independent loca l innovation of s im i la r  elements w i l l  f o s t e r  a c e r ta in  

amount of convergence. In Figure 1.16c, f o r  example, the  i n i t i a l  

headings o f  change a re  the same as those shown in Figures 1.16a and 

1.16b, but d i f fu s io n  between p-| and p^ has a l t e r e d  the  d ire c t io n  of 

change in  both p la c e s .

Figure 1.16c shows a g rea t  deal o f  mutual in f luence .  I f ,  however, 

in fluences  move in  j u s t  one d irec tio n  (say, from p-j to  p^ as is  r e f le c te d  

in Figure 1 .16d), th e re  w il l  be convergence, bu t  only because the  

d ire c t io n  o f  evo lu tion  in the  "weaker" o f  the  two areas has been a l te re d .

The exchange o f  elements through d i f fu s io n  can occur only where 

mutual compatabi1i t y  e x i s t s .  D iffering  r a te s  o f  change, such as ex is ts  

between p  ̂ and Pg in  Figure 1.16a can c re a te  a s i tu a t io n  where elements 

d ispers ing  between th e  two become le ss  and l e s s  app rop ria te  f o r  local 

adoption. The reasons fo r  th is  w ill be d iscussed  in chapter 7.

I t  may be t h a t  continuous between-place d i f fu s io n  insures  t h a t  the
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ra te  and d ire c t io n  o f  evolution in d i f f e r e n t  lo c a t io n s  does not become 

too d is s im i la r .  Such a s i tu a t io n  is  i l l u s t r a t e d  in  Figure 1 .16e , 

which shows a s im i la r  ra te  and d irec tio n  o f  change occurring in two 

d i f f e r e n t  p laces . In the absence o f  continuous d i f fu s io n ,  however, 

the  longer the two groups have been sepa ra ted ,  and the  g r e a te r  the  iso ­

la t io n  has been between them, the g r e a te r  should be t h e i r  d if fe re n c e s .

C ultu ra l evo lu tion  is  normally a very slow p rocess ,  y e t  in the 

h i s to r i c a l  development of a l l  lineages th e re  a re  periods of s t a b i l i t y  

separated  by periods o f  c r i s i s  and very rap id  change (Cohen 1970:74; 

K oestler 1973:515). The r a te s  o f  change shown in Figure 1.15 a re  th e re ­

fore  to  be taken as average r a th e r  than co n s tan t  va lues.

FORMAL AND PHYLETIC PROCESSES 

Convergence and divergence can r e s u l t  from both formal and phy le tic  

p rocesses . The words formal and p h y le t ic  are terms o f  comparison. They 

describe  th e  kind o f  s im i la r i ty  th a t  e x i s t s  between two o r  more p laces .  

I f  the s im i l a r i t i e s  r e s u l t  from common o r ig in s ,  they are  p h y le t ic  sim i­

l a r i t i e s .  I f  they a re  not, the  s im i l a r i t i e s  a re  formal.

Formal s i m i l a r i t i e s  r e s u l t  from causes opera t ing  se p a ra te ly  within 

d i f f e r e n t  reg ions .  Ecological conditions and lo c a l  p o l i t i c a l  conditions 

are examples of t h i s .  P hy le t ic  s im i l a r i t i e s  a re  those  r e s u l t in g  from 

d if fu s io n  between d i f f e r e n t  reg ions.

Local phylogenies develop through the  transm ission  o f  c u l tu ra l  

elements from one genera tion  to the next. This i s  th e  s o c ia l iz a t io n  

process discussed below. These elements can a lso  be tra n sm it te d  from 

one place to  ano ther ,  e i t h e r  as ind iv idual ideas and a r t i f a c t s  o r  as 

complexes o f  ideas and a r t i f a c t s  belonging to  m igrating  in d iv id u a ls .

28



When migrules e n t e r  the local stream of transm ission  from genera tion  

to  genera tion ,  an a c t  o f  between-place c r o s s - f e r t i l i z a t i o n  has occurred. 

This serves to faring two p laces c lo se r  to g e th e r  in  taxonomic space and 

produces c u l tu ra l  convergence. This can occur during the  i n i t i a l  s e t t l e ­

ment o f  a region o r  a t  any time th e r e a f te r .  As w il l  fae poin ted  out in 

chap ter  5, th i s  i n i t i a l  se t t lem en t can fae o f  overwhelming importance to 

a p la c e 's  l a t e r  development. The phy le tic  s im i l a r i t i e s  t h a t  come in to  

ex is tence  a t  th i s  time between a place o f  o r ig in  and a place o f  colonial 

es tab lishm ent tend to  overshadow any l a t e r  c r o s s - f e r t i l i z a t i o n s  th a t  

might occur from o th e r  p la ces .

S p ec if ic  geographic elements can fae designated formal o r  p h y le t ic  

when they are  compared with s im i la r  or id e n t ic a l  elements in o th e r  p laces .  

I f  an element is  unique to one p a r t i c u la r  lo ca tion  and has never ex is ted  

anywhere e l s e  in e i t h e r  i t s  o r ig in a l  form o r as a l a t e r  perm utation , i t  

i s  a formal element. I n i t i a l l y ,  a l l  innovations are  o f  t h i s  type . Any 

resemblance between th i s  element and elements found elsewhere i s  due to 

correspondences in  outward form only. These are formal resemblances. 

Whatever s im i l a r i t y  e x i s t s  i s  due to  independent innovation . I t  i s  

poss ib le  fo r  id e n t ic a l  elements to  evolve q u i te  independently in  d i f f e r e n t  

lo c a t io n s ,  but t h i s  is  r a re .

I f  an element i n i t i a l l y  appears in one region and then d if fu s e s  

to  ano ther ,  i t  i s  a p h y le tic  element. I f  such an element a r r iv e s  in a 

new region during i t s  i n i t i a l  se t t lem en t,  o r  during a co lon iza t ion  

movement involving the exterm ination of o r  th e  fusing w ith  an autochthonous 

group, i t  i s  not only  a p h y le t ic  element but a lso  a cognate element 

(when comparisons are  made between the paren t and the co lon ia l a re a s ) .
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Cognates are th ings  which a re  "born to g e th e r"  a t  the  same time and in 

the same place (Laird 1962:51). When cognate elements are  handed down 

through successive genera tions  they can experience d i f f e r e n t  kinds of 

change w ith in  each lo c a t io n .  They s t i l l ,  however, r e t a in  t h e i r  s ta tu s  

as cognates.

I f  elements d i f fu se  in to  a new region a f t e r  th a t  reg io n 's  i n i t i a l  

se tt lem en t and a f t e r  i t s  b a s ic  c u l tu ra l  p a t te rn  has formed, the migrules 

become borrowings or loan elements. Both cognates and common borrowings 

a re  ph y le t ic  elements. The words 1uddite  and p e t r o l , f o r  example, are 

loan words in American English th a t  have been borrowed from B r i t i s h  

English. The words mountain and v a l le y ,  on the o ther  hand, are  cognates 

t h a t  came to  America with the  o r ig in a l  English s e t t l e r s .  They a re  a lso  

cognates which have not changed in e i t h e r  lo c a t io n .  Examples o f  cognates 

t h a t  have changed include words l ik e  v a lo r ,  harbor, and la b o r ,  which 

are  not only pronounced d i f f e r e n t ly  in  the standard d ia le c ts  o f  B r i ta in  

and the United S ta te s  ( v a l -u h /v a l -u r r ,  la y -b u h / la y -b u r r ) , but a re  a lso  

s p e l led  d i f f e r e n t ly .  The B r i t i s h  s p e l l in g  of these words is  v a lo u r ,  

harbour, and labour while in the United S ta tes  the £  has been dropped. 

Note th a t  sp e l l in g  and pronuncia tion a re  completely separate  l in e a g e s ,  

which can ex h ib i t  cognate re la t io n s h ip s  q u i te  independent of each o ther.

To s u m a r iz e ,  elements t h a t  a r i s e  in  d i f f e r e n t  places due to  

independent innovation a re  formal elem ents. They con tr ibu te  to  formal 

resemblances between p la ce s .  Elements t h a t  d if fu se  between d i f f e r e n t  

places are  p h y le t ic  elements. These co n tr ib u te  to  p h y le t ic  resemblances. 

The es tablishm ent and numerical expansion o f  local innova tions , in 

add ition  to  the numerical con trac tion  and e lim ination  o f  elements th a t  

have never been exported , a re  formal p rocesses .  The forces th a t  con­
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t r i b u te  to between-place d if fu s io n  and to  the e l im ina tion  o f  both 

imported and exported elements are  p h y le t ic  p rocesses .
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Chapter 2

FORMATIONS, REALMS AND CULTURAL SPECIES

FORMAL AND PHYLETIC REGIONS 

The D is t in c t io n  Between Formal and P h y le t ic  Regions

A primary element in the  theory of d i f f e r e n t i a t i o n  i s  the  d i s ­

t in c t io n  between p h y le t ic  regions and formal (o r  phenetic)  reg ions.

These are  a rea l  c l a s s i f i c a t io n  systems based on d i f f e r e n t  c r i t e r i a .

These two c o n t ra s t in g  modes o f  ana lysis  a re  im portant in understanding 

the d i f f e r e n t  aims o f  the synchronic and d iachron ic  par ts  o f  t h i s  th e s is .

Although both c l a s s i f i c a t io n  systems are  based on regional 

s i m i l a r i t i e s ,  they a re  not based on the  same kind o f  s i m i l a r i t i e s .  

P hy le t ic  regions are  concerned with s i m i l a r i t i e s  r e f l e c t in g  common 

o r ig in s ,  w hile  formal regions are  concerned with v i s ib l e  resemblances. 

The v i s ib l e  s i m i l a r i t i e s  th a t  formal reg ions a re  based on do not neces­

s a r i l y  r e f l e c t  common o r ig in s .  Formal c l a s s i f i c a t i o n s  can u t i l i z e  any 

kind o f  data  o th e r  than phylogenetic d a ta .  This means t h a t  formal 

c la s s e s  r e s t  la rg e ly  upon morphological d a ta .  Although s im i la r  mor­

phologies may r e f l e c t  common evolu tionary  l in e a g e s ,  th i s  is  not always 

t r u e .  They may a lso  r e s u l t  from s im i la r  eco log ica l cond itions .

The d i s t i n c t io n  between these  two modes o f  c l a s s i f i c a t i o n  seems 

to  have o r ig i n a l l y  been made by von Humboldt, who expressed the idea
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th a t  vegetation could be c l a s s i f i e d  in to  physiognomic u n i t s  based on 

the growth-form o f  p la n ts ,  and in to  communities based on the  area l 

a s so c ia t io n  o f  c e r t a in  species (Whittaker 1962:4).

Sack (1972:70) d iscussed  S chae fe r 's  a s s e r t io n s  about morphological 

( s t a t i c  and non-temporal) laws in  geography. The morphological laws 

th a t  Schaefer sought to  e s ta b l i s h  would apply only to  formal reg ions .

The type o f  geography t h a t  Schaefer was in te r e s te d  in  would not include 

the study of p h y le t ic  regions o r  the time re la t io n s h ip s  t h a t  they r e ­

f l e c t .  P hy le t ic  reg ions  would be more c lo se ly  connected with the  kind 

o f  work done by the  Sauer, o r  C a l i fo rn ia ,  school o f  geography. I t  i s  

hoped th a t  the various in terconnected models in  t h i s  th e s is  w ill  be 

compatible with both t r a d i t i o n s .

P h y le t ic  Regions 

F l o r i s t i c  Realms

A p h y le t ic  region r e f l e c t s  a h is to ry  o f  genealogical descent and 

movement. Figure 2.1 shows a map divided in to  p h y le t ic  (o r  phylogenetic) 

reg ions. Each region rep resen ts  the species c o n te n t  of an a rea .  Phyle t ic  

regions are  d e l in e a te d  by groups of species more o r  le ss  a sso c ia ted  with 

each o ther  over la rg e  areas  (de Laubenfels 1970:56).

B iological Phylogenies

Examples of th e se  processes are usually  taken  only from the 

b io log ical realm, s ince  t h i s  is  the only area o f  experience where the 

species concept i s  s o l id ly  entrenched. Figure 2 .2 shows how the concepts 

of species and phylogenetic  l in e  are often  v is u a l iz e d .  When b io log ical 

phylogenies a re  rep resen ted  in space, they produce maps showing p a t te rn s  

o f  o r ig in ,  d if fu s io n  and spéc ia t ion  l ik e  the one shown in  Figure 2 .3 .
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Figure 2.2 (Ross 1962:116)

35



Perinthus

Distribution of the genera of the subtribe Perinthina of the family 
Slaphyiinidae. Lines indicate the phylogeny and paths of dispersal, (.\fter 
Seevers.)

Figure 2.3 (Ross 1962:313)
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When man i s  considered as a s p ec ie s ,  s im i la r  p a t te rn s  can be seen. 

Figure 2 .4  shows a hypothetica l version  of man's e a r ly  sp é c ia t io n  and 

spread. Figure 2.5 shows a s im i la r  but more r e c e n t  p a t te rn .  The d i s ­

persal p a t te rn s  shown in  Figures 2.3 through 2.5 c o n s t i tu t e  the  raw 

m ateria l from which p h y le t ic  regions are  cons truc ted  ( a f t e r  the  various 

species  in an area  have been c l a s s i f i e d  in to  genera and phy la ) .

Cultural Phylogenies 

Although the  concept o f  sp éc ia t io n  is  usually  confined to  the 

organic world, a comparable process can be found in  the  c u l tu ra l  world.

As Figure 2 .5  shows, c u l tu r a l  phenomena can e x h ib i t  p a t te rn s  o f  o r ig in  

and d isp e rsa l  which a re  s t r i k i n g ly  s im ila r  to the  ones shown in Figures 

2 .3  through 2 .5 .  More im portan tly ,  they e x h ib i t  d i f f e r e n ta t io n  in 

add it ion  to  movement. This notion o f  d i f f e r e n t i a t io n  i s  im portant. Many 

c u l tu ra l  o r ig in  and d isp e rsa l  s tu d ie s  can be found in the geographic 

l i t e r a t u r e ,  but only some of them involve d i f f e r e n t i a t i o n .  As will 

be shown below, th i s  d i f f e r e n t i a t io n  process i s  s im i la r ,  i f  not id e n t i c a l ,  

to  the  process o f  organic s p é c ia t io n .  Moreover, i f  p h y le t ic  regions are 

to  be found in  c u l tu ra l  geography, they must be based on the  concept of 

c u l tu ra l  phylogeny.

Formal Regions 

Vegetation Formations 

Figure 2 .7  i s  an example o f  a map divided in to  formal reg ions . 

"Formal" i s  used here in  the same sense th a t  i t  i s  in th e  term "formal" 

log ic  (with i t s  connotation o f  arrangement) or as in  the  ro o t  of the  

term "formula" (which adds the  idea  o f  exac titude  to  th e  notion of
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Vegetation formations.

Figure 2.7  (de Laubenfels 1970:101)
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arrangement). I t  is  not meant in the sense o f  being the  opposite  o f  

" in form al."  Formal regions are n o t  d e l in ea ted  on the  bas is  o f  unique 

sp e c ie s .  The boundaries of formal regions and the boundaries of 

ind iv idual species  ra re ly  coincide (de Laubenfels 1970:105).* A formal 

region rep resen ts  an aggregate o f  forms, r a th e r  than species  (or o th e r  

c la s se s  such as genera o r  phyla). D ifferences between formal regions 

rep re sen t  func tiona l d iv is ions  of the world (de Laubenfels 1970:115).

A formal region r e f l e c t s  a h is to ry  o f  local adap ta tion  and evo lu tionary  

s ta g e s .  Whereas a p h y le t ic  region in d ica te s  re la t io n s h ip  by descent, 

formal regions show degrees o f  resemblance or a f f i n i t y .

Causes of Formal Regions 

In the absence o f  chronological or h i s to r i c a l  d a ta ,  i t  is  extremely 

d i f f i c u l t  to  id e n t i f y  the  causes o f  formal resemblances when they are  

encountered. Because o f  para l le l ism  and convergence (Figure 2.8) widely 

separa ted  areas  may contain  phenomena with s im i la r  morphological charac­

t e r i s t i c s .  As was mentioned above, th e se  s im i l a r i t i e s  may or may not be 

the  r e s u l t  o f  comnon l in eag es .  Where i t  can be a sce r ta in ed  th a t  they are  

no t the  r e s u l t  o f  common lineages the tendency of scho lars  has been to  

look f o r  independent causes to  account fo r  the convergence or p a ra l le l is m .  

In s tu d ie s  o f  human systems, environmental determinism, ra c ia l  determinism 

and d if fu s  ionism have each been o f fe re d  as explanations f o r  convergent 

and p a ra l le l  evolution."  With the exception of d iffus ion ism , each of

*More r e c e n t ly ,  de Laubenfels has ind ica ted  th a t  in  a few cases 
they do co incide .
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Present day

Diversity

(a) Convergence, shown by g and h which come from dinerent 
phyletic lines, -Y and Y. (b) Parallelism, shown by n, o, p  and q which have a 
common origin at Z  and have subsequently evolved in parallel.

Figure 2 .8  (Heywood 1967:19)
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the explanatory models are ecologica l in the sense t h a t  they are 

concerned with in -p la c e  developments th a t  r e s u l t  from in -p la c e  causes. 

D if fu s io n is t  models o f  explanation have been only i n d i r e c t l y  ecological 

in th a t  o r ig in  and movement a re  u l t im a te ly  influenced by in -p lace  causes.

FORMAL AND PHYLETIC CLASSIFICATION 

D ifferences  Between Formal and P h y le t ic  Classes 

Formal reg ions and p h y le t ic  regions are  based on d i f f e r e n t  methods 

of c l a s s i f i c a t io n .  In formal c l a s s i f i c a t io n s  the re  can be many "correct"  

s o lu t io n s ,  depending on the t a s t e s  and the  ob jec tive s  o f  th e  taxonomist. 

The advantage o f  a p h y le tic  c l a s s i f i c a t i o n  is  th a t  th e re  i s  th e o re t ic a l ly  

only one c o r re c t  s o lu t io n —t h a t  which accura te ly  describes  th e  genealogical 

descent of a group o f  phenomena. The d i f f e r e n t  approaches to  c l a s s i f i ­

cation  r e s u l t  in  d i f f e r e n t  maps. Figures 2.1 and 2.7 a re  both based on 

p lan t d i s t r i b u t io n s .  Figure 2.1 ( f l o r i s t i c  realms) r e f l e c t s  a c l a s s i f i ­

cation  based on taxonomic u n i t s  (species and genera) w h ile  Figure 2.7 

(vegetation  form ations) r e f l e c t s  one based on forms, appearances or 

s t ru c tu re s .  These forms may be common to  a number of d i f f e r e n t  species.  

Realms r e f l e c t  l in eag es  and t r a d i t i o n s ,  while formations r e f l e c t  ecolo­

g ical cond itions .

The d if fe re n c e s  between th e  c l a s s i f i c a t io n  systems th a t  produce 

ph y le t ic  regions and formal regions have been discussed ex ten s iv e ly  in 

o the r  sources (Hartshorne 1939:305-311, W hittaker 1962, Grigg 1965:472-74, 

Sokal and Sneath 1963:7, Heywood 1967:17-22, Kuchler 1967:30-38, 56-58, 

Harvey 1969:332, N eil l  1969:287, S t r a h le r  1970:212).

U ltim ately , i t  might be argued, both formal and p h y le t ic  c l a s s i f i ­

cation systems a re  based on morphological s i m i l a r i t i e s .  Formal c l a s s i f i -
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cations proceed d i r e c t l y  from these s im i l a r i t i e s  and make no fu r th e r  

claims as to  the  "natu ra lness"  o f  the c l a s s i f i c a t i o n .  P hy le tic  c l a s s i ­

f ic a t io n s  a lso  proceed from morphological s i m i l a r i t i e s ,  bu t p lace g rea t 

weight on those s i m i l a r i t i e s  which po in t to  common o r ig in s .  Among 

p lan ts  and anim als, fo r  in s ta n ce ,  those s im i l a r i t i e s  th a t  have to do 

with the reproductive  systems a re  more important than o the r  s i m i l a r i t i e s .  

These fe a tu re s  acqu ire  t h e i r  importance by v i r tu e  o f  the  f a c t  th a t  

ph y le tic  descent is  not known a t  the o u ts e t .

Crowson (1970:58-59) has d iscussed the d i f f i c u l t i e s  faced by the 

p a laeo n to lo g is t  and the  sy s tem a tis ts  o f  modern organisms, and the 

d iffe rences  ex h ib ited  by these two schools in  t h e i r  approach to  ph y le t ic  

c l a s s i f i c a t i o n .  Both groups of scho lars  t ry  to  cons truc t lineages on the 

basis  of morphological s i m i l a r i t i e s .  P a laeo n to lo g is ts  have an advantage 

in  th a t  they work w ith  specimens exh ib it ing  temporal progression . Their 

specimens, however, are v a s t ly  in f e r io r  to those s tud ied  by th e  sy s tem a tis ts  

o f  modern organisms. As a r u le ,  sy s tem a tis ts  of l iv in g  p la n ts  and 

animals a re  much more cautious in  t h e i r  phylogenetic theo riz ing  than are 

p a laeo n to lo g is ts .  Both schools ,  however, work p r im arily  with the mor­

phological s i m i l a r i t i e s  among t h e i r  specimens and bu ild  phylogenies from 

th i s  kind o f  data .  H is to r ians  have a somewhat d i f f e r e n t  problem. They 

can co n s tru c t  l ineages  without having to  consider morphological s im i la r i ­

t i e s .  In f a c t ,  inform ation about the  s i m i l a r i t i e s  ex is t in g  among a 

number o f  r e la te d  groups i s  f requen tly  not a v a i la b le  from h is to r i c a l  

records. In s tead , s i m i l a r i t i e s  must be in fe rre d  from the knowledge th a t  

c e r ta in  human groups descended from the same common ancesto rs .
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Can Both C la s s i f i c a t io n  Systems Adequately Measure Regional
Differences?

Fauna! Realms

The ca r tog raph ic  end products o f  ph y le t ic  and formal c l a s s i f i ­

c a t io n  systems a re  p h y le t ic  and formal reg ions .  A major d if fe re n ce  

between the two i s  t h a t  ph y le t ic  regions r e f l e c t  r e l a t i v e  d iffe rences  

between the species  t h a t  e x i s t  w ith in  each area and formal regions do 

n o t .  Figure 2 .9 shows the world d i s t r ib u t io n  o f  fauna! realms (which 

a re  p h y le t ic  re g io n s ) .  The degree of s im i la r i ty  between each fauna! 

realm is shown in Figure 2.10. The regions in both Figure 2.1 and 

Figure 2.9 were produced by noting the  presence o r  absence o f  d i f f e r e n t  

taxonomic u n its  ( s p e c ie s ,  genera, fam ilie s )  w ith in  a la rge  number of 

d i f f e r e n t  a re a s .  Two p laces ,  fo r  in s ta n ce ,  might no t contain  the  same 

s p e c ie s ,  but they may have members o f  the same genus o r  fam ily . Regions 

having the same spec ies  are  more s im i la r  than reg ions  having the  same 

genera but d i f f e r e n t  s p e c ie s .  Regions which con ta in  spec ies  from the 

same genus are  more s im i la r  than regions whose spec ies  are  e n t i r e ly  

u n re la ted .  In th i s  way a h ie ra rch ica l  measure o f  s im i la r i ty  can be 

produced. The diagram in Figure 2.10 can a lso  be construc ted  in the 

form shown in Figure 2 .11 . Figure 2 .11 , however, does no t convey a sense 

o f  taxonomic d is tance  q u i te  as w ell .

Vegetation Formations 

A map dep ic t ing  a formal c l a s s i f i c a t i o n ,  such as the vegeta tion  

formations shown in Figure 2 .7 , can a lso  be shown in d iagram atic  form. 

Figure 2.12 shows the c l a s s i f i c a t io n s  used to  c o n s t ru c t  the  regions 

in  Figure 2 .7 .  Figure 2.13 shows th e  subd iv is ions  o f  one of the c la sses
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T H E  F O R M A T IO N  C LA SSES

Forest Biochore
1. Equatorial roinforest
2. Tropicol rainforest
3. Monsoon forest
4. Temperate rainforest
5. Summergreen deciduous forest
6. Needleleof forest
7 . Evergreen-hordwood forest (Sclerophyll forest) 

II Savanna Biochore
8. Savanna woodland
9. Thornbush and tropical scrub

10. Savanna
11. Semidesert
12. Heath
13. Cold woodland

III Grassland Biochore
14. Prairie
15. Steppe
16. Grassy tundra

IV Desert Biochore
17. Dry desert
18. Arctic fell field

Figure 2.12 (S tra h le r  1970:229)
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Figure 2.13 (Eyre 1968:14)
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l i s t e d  in  Figure 2 .12 . The major d if fe re n ce  between the  two types 

o f  c l a s s i f i c a t i o n  comes when one wishes to  compute the  degree o f  

s im i l a r i t y  between reg ions . In Figure 2 .12 , fo r  in s ta n c e ,  is  th e re  

a g r e a te r  degree o f  s im i la r i ty  between an eq u a to r ia l  r a in f o r e s t  and a 

n e e d le le a f  f o r e s t  than there i s  between an eq u a to r ia l  r a in f o r e s t  and 

a savannah woodland? Is a savannah woodland more l ik e  an equatoria l 

r a in f o r e s t  than a p r a i r i e ?  Such d i s t in c t io n s  would be d i f f i c u l t  to  

come by and would be highly s u b je c t iv e ,  due to  th e  q u a l i t a t iv e  nature  

o f  th e  c l a s s e s .  As Figure 2.10 shows, however, t h i s  problem is  e a s i ly  

so lved f o r  p h y le t ic  regions.

In t ry in g  to  answer such questions f o r  formal reg io n s ,  attempts 

have been made to  co n s tru c t  phylogenies f o r  e n t i r e  formations (Figure

2 .1 4 ) .  In so doing, patterns of d if fu s io n  have been hypothesized t h a t  

show both th e  movement and d i f f e r e n t i a t io n  o f  th e  formations (Figure

2 .1 5 ) .  The p a t te rn  in Figure 2.15 bears the  same re la t io n s h ip  to the  

map in  Figure 2 .7  t h a t  the pa tte rns  in  Figure 2.3 bears to  the map in 

Figure 2 .1 .

S u p e r io r i ty  o f  Phyletic  Classes as In d ica to rs  o f  
Regional D ifference

The c la s s e s  in  Figure 2.9 (faunal realms) can be ordered in such 

a way t h a t  the  degree o f  s im i la r i ty  between each c la s s  i s  read i ly  

apparen t.  This has been done in Figure 2 .10 . That th i s  i s  possib le  

derives  from the  f a c t  th a t  the c l a s s i f i c a t i o n  systems in  Figure 2.10 and 

2.11 a re  based on spec ies  ra the r  than morphological s i m i l a r i t i e s .  The 

degree o f  s im i l a r i t y  th a t  areas e x h ib i t  based on th e  c la sse s  shown in 

Figure 2.12 (vege ta tion  formations) can only be dichotomous, th a t  i s ,  

they can be o f  the  same type o r  o f  a d i f f e r e n t  type . To show th a t  some
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Differential dispersal opportunities for temperate versus tropical 
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tion of dispersal of tropical species between the New and Old Worlds during 
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Figure 2.15 (Ross 1962:308)
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formations are  more s im i la r  than o th e r s ,  reference must be made to  some 

re la te d  f e a t u r e , such as c l im a te ,  which i s  more amenable to  measurement. 

Figure 2.15 shows how such s im i la r i ty  measures might be made.

When d i f f e r e n t  species  on d i f f e r e n t  con tinen ts  e x h ib i t  s im i la r  form 

and s t r u c tu r e ,  one may hypothesize t h a t  convergence has taken place. As 

Whittaker has in d ica te d  (1962:8), the  physiognomic convergence of 

vegetation  in widely separated  regions (such as on d i f f e r e n t  continents) 

i s  one of the  major phenomena o f  p la n t  geography and i t  i s  one o f  the 

major j u s t i f i c a t i o n s  o f  the  physiognomic (formal) approach to  p la n t  s tu d ie s .  

This convergence may be im perfect, however, simply because d i f f e r e n t  

f l o r i s t i c  realms do not contain th e  same sp ec ie s .  As to  th e  rea l id e n t i ty  

or equivalence o f  these  formations when they are found in widely separated 

a rea s ,  Whittaker f e e l s  th a t  they a re  ques tionab le  (1962:61).

Formal and P h y le t ic  Classes in  Human Geography

Returning to  the  sphere of human a f f a i r s ,  the  same kinds of 

c l a s s i f i c a t io n  (formal and p h y le t ic )  have been made f o r  c u l tu r e  as have 

been made fo r  p la n ts  and animals. Most regional c l a s s i f i c a t i o n s  in human 

geography have been formal r a th e r  than p h y le t ic .  A g r ic u l tu ra l  regions 

r e s u l t  from formal c l a s s i f i c a t i o n  systems. Figure 2.16 shows an agri­

c u l tu ra l  c l a s s i f i c a t io n  system based on formal c r i t e r i a .  Again, how 

s im i la r  is a region o f  i r r i g a te d  crops to  a region o f  cerea l g ra ins?  Do 

these two regions e x h ib i t  g re a te r  s im i l a r i t y  to  each o th e r  than they do 

to  regions of s la sh  and burn cropping? As with v eg e ta t io n  formations, 

the answer is  a r b i t r a r y  and depends on th e  system used.

Other types o f  formal regions in  human geography include economic

55



Climate

polar

severe winter

T3 p  1 p Q
(0 CO i  i 5

■;s S I s :

s
a3CO

Vegetation

Precipitation

tundra

soruce-fir forest

s: T)o
n CO
in
0 3
o
u 10

II
"3
C 2

5
ÇCO

Soil Type

tundra

p o d z o l

i "H ; r  ■ .=  1 S t a y - b r o w n
> : | î i : ; g i  p c o z o l i c

=  r e d  a n d
I : y e l l o w
1 j i 1 p o d z o l

-Pedalfers

V
Pedocals

Agriculture T3 Q)

| , l o  
1.5 5

dairy

a
OJ

crops,
pastures

"slash  and 
burn"

Figure 2.16 (Laporte 1975:310)

56



regions and reg ions  formed on th e  basis of economic development (unless 

one wishes to  ass ign  some s o r t  o f  phyletic  re la t io n s h ip  to  areas in 

s im i la r  s tages  o f  economic grow th), urban reg io n s ,  land-use  regions and 

regions based on commodity flow s.

Most o f  th e  regions and d is t r ib u t io n  p a t te rn s  t h a t  have emerged 

from works in lo c a tio n  theory  a re  of the formal type . These include 

the  s p a t ia l  p a t te rn s  t h a t  r e s u l t  from fo rces  producing cen tra l  places 

(Wheatly 1971, W ittfogel 1957), from forces producing cen tra l  place 

h ie ra rch ie s  (Losch 1954, P h i lb r ic k  1957, S tine  1962, Skinner 1964, 

C h r i s t a l l e r  1966), from fo rces  producing land-use p a t te rn s  w ithin and 

around cen tra l  places (Burgess 1925, Hoyt 1939, Dunn 1954, Knos 1962, 

Alonso 1964, von Thunen 1966, Hoover 1968), and from combinations o f  

these  forces ( I s a rd  1956).

Figure 2 .17 shows an example o f  formal regions in human geography. 

These regions have been produced by forces s im i la r  to  those which produce 

cen tra l  place h ie ra r c h ie s .  All such regions i d e n t i f i e d  from morphological 

s im i l a r i t i e s  a lone are  formal regions and a re  th e re fo re  analogous to  

the vegeta tion  formations shown in  Figures 2 .7 ,  2 .13, and 2.16.

P hy le t ic  regions in human geography include c u l tu re  realms, such as 

those shown in Figure 2.18 and maps showing the expansion and con trac tion  

of p o l i t i c a l  u n i ts  such as might be found in  a h i s to r i c a l  a t l a s .  In 

geography, c u l tu re  realms have usually  been made im p re s s io n is t ic a l ly .

In genera l ,  they have followed th e  procedure used in cons truc ting  formal 

reg ions—areas  con ta in ing  s im i la r  cu ltu ra l f e a tu re s  have been grouped 

to g e th e r .  Degrees o f  s i m i l a r i t y ,  however, are  often  so apparent th a t  

c l a s s i f i c a t io n  o f  the se  regions in to  genera and phyla seems n a tu ra l .
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Figure 2 .17 (P h ilb r ick  1957:334)
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One senses ,  fo r  example, th a t  Anglo-America and Central Europe share 

ce r ta in  family c h a r a c t e r i s t i c s  which are  absen t when one compares 

Anglo-America with East Asia.

In c o n t ra s t ,  formal regions are  not so e a s i l y  c l a s s i f i e d .  When 

one looks a t  Figure 2 .17, an uneasy impression e x i s t s  th a t  another s e t  

o f  c r i t e r i a  might produce a d i f f e r e n t  p a t te rn  which would be j u s t  as  good. 

Does p la n ta t io n  a g r ic u l tu r e  r e a l ly  resemble su b s is ten ce  a g r ic u l tu re  more 

than ranch land o r  f o r e s t  land? In what abso lu te  way a re  they s im ila r?  

Since they have not evolved out of the same th in g ,  they  cannot be 

compared on any ab so lu te  sca le .

The s im i l a r i t y  th a t  cu l tu re  realms bear to  th e  f l o r a l  and faunal 

realms shown in Figures 2.1 and 2.9 e x i s t s  because they  a l l  a re  based on 

the species con ten t of the various a rea s .  The d e l in e a t io n  o f  cu ltu re  

realms has always involved applying the spec ie s  concept to  aspects  o f  

human c u l tu r e —although th i s  has never been e x p l i c i t l y  recognized.

Areas w ith in  th e  same cu l tu re  realm tend to share  r e la te d  re l ig io u s  

and l i n g u i s t i c  t r a d i t i o n s .  These c u l tu ra l  t r a d i t i o n s ,  or l in eag es ,  are  

born, evolve and change in to  o ther t r a d i t i o n s  in much the  same way th a t  

organic species do. To view them as d i r e c t  e q u iv a le n ts ,  however, 

several ob jec tions  must be met.

Nineteenth century  socia l Darwinists t r i e d  to  view human cu ltu re  

as something akin to  an evolving organism. They floundered , however, 

when they t r i e d  to  f in d  in the q u a l i t a t iv e  d if fe re n ces  between cu ltu res  

evidence o f  ev o lu tio n a ry  advancement. The proof o f  human c u l tu ra l  

advance ex is ted  s o le ly  in l i s t s  o f  various e th n ic  groups graded on a 

sca le  ranging from lower savagery to  enlightenm ent. These sca les
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tu rned  out to be spurious and a re  now seen only as examples o f  un­

r e s t r a in e d  ethnocentrism . Had they been in te re s te d  only in  d i f f e r e n t i a ­

t i o n ,  r a th e r  than q u a l i t a t i v e  a s c e n t ,  they would have been on s tro n g e r  

grounds.

CULTURAL SPECIES 

Opposition to the  Concept o f  C ultura l Spéciation

Marvin Harris has remarked th a t  the  most decis ive  d iffe rence  between 

c u l tu ra l  and b io log ica l evo lu tiona ry  mechanisms is  t h a t  the re  i s  no 

e q u iv a len t  o f  sp éc ia t io n  in th e  realm o f  c u l tu re  (1971:153). He p o in ts  

out th a t  no m atter how much two cu l tu re s  may diverge, con tac t between 

them always r e s u l t s  in the  exchange o f  some cu l tu re  t r a i t s .  His r e ­

luc tance to  make analogies between b io lo g ica l  and c u l tu ra l  evolu tion  

stems from the ways th a t  phenomena in  th e se  two realms expand o r  con­

t r a c t  t h e i r  ranges and d i f f e r e n t i a t e  through time. He sees th e  process 

o f  d if fu s io n  in cu l tu re s  and b io lo g ica l  populations as e s s e n t i a l ly  

d i f f e r e n t .  He says th a t  w hile c u l tu ra l  changes are  f r e e ly  communicated 

between human popu la tions , changes w ith in  b io log ical spec ies  d i f fu s e  

through the  medium of sexual rep roduc tion . Due to  sp éc ia t io n ,  the  spread 

o f  changes between d i f f e r e n t  b i o t i c  populations is  e f f e c t iv e ly  e l im ina ted .  

The same observations have been made by Stebbins (1965:7) and B uettner-  

Janusch (1966:40).

H arris  views phylogeny as th e  r e s u l t  o f  the capacity  of b io ta  to 

d i f f e r e n t i a t e  to  the p o in t  where gene exchange no longer takes p lace . 

Phylogeny, s ince  i t  im plies s p é c ia t io n ,  i s  th e re fo re  an inap p licab le  

concept in  the study o f  c u l tu r e  change (1968:652). Figure 2 .19 , however, 

i s  a phylogeny. I t  is  a lso  one th a t  does no t involve s p éc ia t io n .
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What Constitu tes  a Species?

Zoological Species 

In zoology, a sp ec ie s  i s  defined on the  bas is  o f  in te rb reed ing .

A spec ies  i s  a popula tion  or group of populations o f  in te rb reed ing  

animals t h a t  are rep roduc t ive ly  i s o la te d  from o th e r  such groups (Buettner- 

Janusch 1966:40). This i s  f a i r l y  s tra igh tfo rw ard  and on th i s  basis 

Harris i s  j u s t i f i e d  in  po in ting  out th a t  s ince  c u l tu re s  " in te rbreed"  

f re e ly  through d if fu s io n  and a c c u l tu ra t io n ,  "species" in  human cu l tu res  

cannot e x i s t .  I t  might be pointed o u t ,  however, t h a t  members of 

d i f f e r e n t  species do in  f a c t  in te rb reed ,  as in the case  o f  horses and 

donkeys. A fu r th e r  and more r e s t r i c t e d  d e f in i t io n  o f  species  overcomes 

th i s  d i f f i c u l t y  by re q u ir in g  th a t  members o f  th e  same species  must 

produce f u l l y  f e r t i l e  o f fsp r in g  (Crowson 1970:28). As Whittaker (1962:2) 

has noted, however, the p a s t  few decades have seen th e  most profound changes 

in the spec ies  concept. T rad itiona l d e f in i t io n s  o f  spec ie s  are  no longer 

taken f o r  granted .

Botanical Species 

In botany, the  s i tu a t io n  regarding spec ies  is  anything but c le a r  

(Ross 1974:57). Crosses between d i f f e r e n t  in d iv id u a ls  may produce 

f e r t i l e  o f fsp r in g  in varying degrees. Furthermore, th e  f e r t i l i t y  of the 

th i rd  generation may be d i f f e r e n t .  In one case ,  two in d iv id u a ls  may 

produce o ffsp r ing  o f  whom 80% are  f e r t i l e .  Elsewhere, o the r  ind iv iduals  

may produce o f fsp r in g  o f  whom only 20% are  f e r t i l e .  How does one 

c l a s s i fy  two d i f f e r e n t  ind iv idua ls  a f t e r  they have mated and produced 

o f fsp r in g  o f  whom only h a l f  are  f e r t i l e ?  Are the two parents  o f  the 

same or o f  d i f f e r e n t  spec ies?  Even within the same s p e c ie s ,  crosses
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between c e r ta in  subpopulations may not produce f u l l y  f e r t i l e  o f fsp r in g  

(Figure 2 ,20 ).  R .J .  Johnston (1968) has d iscussed  th e  problems o f  

s u b je c t iv i ty  in  taxonomic procedures. In many in s ta n c e s ,  th e  decision 

as to  what a re  and what are  not separa te  species  is  based on elegance 

and a e s th e t i c s ,  r a th e r  than on a p r io r i  s t a t i s t i c a l  c r i t e r i a .

Another problem a r i s e s  when th e  method o f  reproduction  i s  con­

s idered . Figure 2.21 shows the major breeding systems in th e  organic 

world. What c r i t e r i a  o f  in te rb reed in g  can be used f o r  organisms th a t  

reproduce asexually?  V egetative rep roduc tion , in te rn a l  f e r t i l i z a t i o n ,  

cloning , h y b r id iza tio n  and in t ro g re ss io n  a re  processes th a t  make the 

id e n t i f i c a t i o n  o f  species s o le ly  on the bas is  o f  in te rb reed in g  and the 

production o f  f e r t i l e  o f fsp r in g  a hazardous undertaking (Grant 1971: 

151-320, Crowson 1970:27-37).

B otan is ts  have used th e  idea o f  hybrid spec ies  f o r  decades. Ross 

(1974:100) f e e l s  t h a t  th is  has been due to  th e  ease of crossbreeding 

p lan ts  (as opposed to  an im als).  Because o f  th i s  he points  o u t  th a t  

zo o lo g is ts  (and by in ference  many a n th ro p o lo g is ts )  have la rg e ly  ignored the 

concept o f  hybrid spec ies .  L i t t l e  e f f o r t  has th e re fo re  been made toward 

in v e s t ig a t in g  t h i s  phenomenon in animals. S tebbins (1959) a lso  discusses 

t h i s  p o in t .  In th e  p la n t  world, h y b r id iza t io n  between d i s t i n c t  sp ec ie s ,  

and even between d i f f e r e n t  genera, is  common (Sneath and Sokal 1973:352). 

This leads to  th e  evo lu tion  of new lin eag es .  The b e l i e f  t h a t  cu l tu ra l  

"species" can be regarded as hybrid lineages w ill  be explored in  l a t e r  

c h ap te rs .

Among p la n ts ,  a t  l e a s t ,  the re  a re  many in te rm ed ia te  p o s s i b i l i t i e s  

between th ings belonging to  separa te  species and th e  idea o f  species
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Figure 2.20 (Solbrig 1969:60)
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M ajor B reeding S ystem s in P lan ts  and Animals
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Figure 2.21 (Solbrig 1969:71)
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possesses a s ig n i f i c a n t  element of g radation .

There are many d i f f e r e n t  ways o f  defining s p ec ie s .  Crowson 

(1970:27) id e n t i f i e s  f iv e  major methods which inc lude those using 

museum, e c o lo g ic a l ,  phys io lo g ica l ,  g en e t ic  and pa laeon to log ica l c r i t e r i a .  

Some of these  are  not a t  a l l  concerned with the  a b i l i t y  to  in te rb re e d .

When the superorganic i s  being considered, use o f  th e  bo tan ical model 

i s  c e r t a in ly  j u s t  as v a l id  as the zoological model. Does in t e l l e c tu a l  

reproduction  resemble gene flow among animals more than p lan ts?  The 

answer, o f  course ,  i s  t h a t  i t  does n o t .

Sopher (1972:323) uses the idea o f  "c u l tu ra l  sp éc ia tio n "  and, given 

the  q u a l i f ic a t io n  th a t  t h i s  does not n e c e ssa r i ly  preclude c r o s s - f e r t i l i ­

z a t io n  and the  exchange o f  cu ltu ra l elements between d i f f e r e n t  popula tions , 

h is  usage does no t seem unreasonable. Because species  can be defined 

in  many d i f f e r e n t  ways, an unwillingness to  e n te r ta in  th e  idea o f  

c u l tu ra l  sp é c ia t io n  becomes untenable. An avoidance o f  the terminology 

used to describe  b i o t i c  evolu tion  i s  a lso  unreasonable. Polak, Kluckhohn, 

Huxley and Kroeber have supported th i s  pos ition  (in Tax and Callender 

1960:211-19). C ultu ra l spec ies  may not be abso lu te  and impermeable 

e n t i t i e s ,  but o rganic  spec ies  are  no t  e i th e r .

Like Durkheim, who argued tha t there  is  no eq u iva len t in  th e  soc ia l  

realm to  reproduction  in  animal l i f e  (Timasheff 1955:116), Wagner and 

Mikesell (1966:27) have remarked th a t  the  p la n t  world o f fe r s  no coun ter­

p a r ts  of lea rn ing  and communication. I t  would be argued, however, th a t  

the  coimunication p rocess ,  carr ied  on between a performer and a w itn ess ,  

i s  the  method by which ideas  re p l ic a te  themselves. In the  c u l tu r a l  realm, 

communication is  a reproductive  a c t .
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S im i la r i ty  Between Organic and Cultural Evolution 

Cultural Species and the Organic Analogy

The organic  analogy has been used in sev e ra l  d i f f e r e n t  ways in 

the p a s t .  According to  Spengler (1932), c i v i l i z a t i o n s  were l ik e  

b io log ica l organisms in  th a t  they ex h ib ited  you th , m a tu r i ty ,  senescence 

and death . Ratzel regarded the s t a t e  as something l iv in g  which needed 

a s u f f i c i e n t  amount o f  space fo r  growth. The s t a t e  was an organism in 

motion. I t  expanded in  area  un ti l  i t  met i t s  n a tu ra l  l i m i t s .  This 

l iv in g  space (lebensraum) was seen as the  eq u iv a len t  o f  a b io log ica l 

h a b i ta t  (Dickenson and Howarth 1933:198, Dickinson 1969:71, James 

1972:223).

The f u n c t i o n a l i s t  organic  analogy, worked ou t by Radcliffe-Brown, 

Spencer, Hobbes and many o th e rs ,  holds th a t  s o c ia l  s t ru c tu re s  and bio­

log ica l  s t r u c tu re s  a re  s im i la r  in t h a t  the s e t  o f  re la t io n s h ip s  among 

an organism 's p a r ts  c o n s t i tu te s  i t s  morphology o r  physiology (H arris  

1968:526).

We are  no t concerned w ith  making these  s o r t s  of ana log ies .  Rather, 

we in tend  to  use analogies  th a t  help to  expla in  the  changes in c u l tu re  

which lead  to  place d i f f e r e n t i a t io n .  Many s p a t i a l  processes operating  

in  the  o rganic  realm opera te  in  the c u l tu ra l  realm as w e ll .

Cultural Lineages

The notion of c u l tu r a l  species can be used a t  many d i f f e r e n t  sca le s .

At the  most bas ic  lev e l  i t  w ill  be app lied  to  realms of thought which 

e x h ib i t  boundaries, i n h e r i t  t h e i r  c h a r a c te r i s t i c s  from proceeding 

g enera tions ,  spread t h e i r  e lenen ts  through n a tu ra l  s e le c t io n  and migration, 

experience some degree o f  in h ib i t io n  in  the spread o f  t h e i r  elements to
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o th e r  l in eag es ,  and e x h ib i t  p h y le t ic  d i f f e r e n t i a t io n  through the  

processes o f  recombination, h y b r id iz a t io n ,  m utation, s e le c t io n  and 

d r i f t .

These processes as they operate  in  the b io log ica l world are 

i l l u s t r a t e d  in  Figure 1.5 and are  d iscussed in Heywood (1967:7),  Grant 

(1971:39), Solbrig  (1970:18-29), Ross (1974:55-118), Buettner-Janusch 

(1966:42-45), Mayr (1963:281-297) and B irdsell (1972:387-420). As 

w ill  be seen , the  botanical system shown in Figure 1.5 bears some 

resemblance to  the  s t r u c tu ra l  model t h a t  will be developed below. The 

evo lu tionary  processes in Figure 1.5 are  the same ones opera ting  in 

c u l tu ra l  evo lu tion .

Childe (1951b:166-179), Berreman (1960:788), Tax and Callender 

(1960:207-43), Nisbet (1965), Moore (1965), Stebbins (1965), Sorre 

(1966:45) and Sopher (1972:323) d iscuss the a p p l ic a b i l i ty  o f  b io log ica l  

processes to  c u l tu ra l  evo lu tion . Realms of thought t h a t  s a t i s f y  the 

requirements mentioned above include such things as in t e l l e c tu a l  

schoo ls ,  t r a d i t i o n s  and systems which have exh ib ited  s p a t i a l  d i f f e r e n ­

t i a t i o n  and have l e f t  records of change through time. C ultura l l ineage  

is  perhaps a b e t t e r  term than c u l tu ra l  s p ec ie s ,  s ince  ideas  themselves 

are  not l iv in g  th in g s .  In s tead ,  they e x i s t  w ithin and a re  t ran sm itted  

by l iv in g  th in g s .

Each t r a d i t i o n ,  lineage or bounded system contains a myriad o f  

asso c ia ted  ideas ,  b e l ie f s  and p ra c t ic e s .  In t h e i r  sm a l le s t  and most 

reduced form, these  ideas comprise the  bas ic  elements o f  each l in eag e .  

These u n i t  elements are  the atoms or genes o f  each t r a d i t i o n .  Among 

these  elements are  the  organiz ing p r in c ip le s  which c rea te  id e a tio n a l  

and behavioral s t r u c tu r e s .  Grammar, fo r  in s tance , i s  as much an element
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o f  cu l tu re  as  vocabulary . The d ispersal and d if fu s io n  o f  these  

elements, e i t h e r  through long-range communication o r  through th e  mig­

ra t io n  of in d iv id u a ls ,  corresponds to  the  gene flow shown in Figure 1 .5 . 

As w ill be shown below, some o f  these  systems have rece ived  enough 

documentation through h is to ry  th a t  phylogenies can be con s tru c ted  fo r  

them. These systems include r e l ig io n s ,  languages, and t r a d i t i o n s  o f  

thought in  philosophy, l i t e r a t u r e ,  law and sc ience . Also included are 

cu l tu ra l  p ra c t ic e s  such as w r i t in g ,  a r t ,  a r c h i te c tu r e ,  music and 

technology, and i n s t i t u t i o n a l  groupings such as p o l i t i c a l  movements, 

f ra te rn a l  orders and co rpo ra t ions .  For a phylogenetic t rea tm en t o f  a 

number of co rpora te  "species" see E l l i o t t  (1970). Examples o f  a number 

of these c u l tu r a l  l in eag es  w ill  appear as p a r t  o f  the  phylogenetic  model 

in  p a r t  I I I .

Kroeber has noted the  s im i l a r i t y  between c u l tu ra l  and b io log ica l  

phylogeny ( in  Tax and C allender 1960:224). Each c u l tu r a l  t r a d i t i o n  

experiences a l in e  o f  development which includes in te rn a l  change through 

time. These changes involve a continual hyb rid iza tion  p ro cess ,  c a l le d  

borrowing o r  a c c u l tu ra t io n .  Quite often  the h y b r id iza tio n  process 

occurs during the  b i r t h  o f  a l in eag e .  Most r e l i g io n s ,  f o r  in s ta n c e ,  

have begun in  th i s  manner. See E l l i o t t  (1974) fo r  an account o f  t h i s  

phenomenon. Each t r a d i t i o n  is  passed down from one human genera tion  to 

the next. R ep lica tion  between generations i s  im perfect and, as with 

b io ta ,  th is  t r a n s i t i o n  o r  encu ltu ra t ion  process is  a major source of 

change (Weinreich 1968:184, H arris  1971:150, Jakobson 1972b:305).

The co n f ig u ra tio n  o f  t r a d i t io n s  within a place (o r  w ith in  a sm aller 

e n t i ty  such as a human family o r  an ind iv idual)  ac ts  as a serai-permeable 

b a r r ie r  to  borrowing and hyb rid iza tion .  The Swiss ethnographer Richard
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Weiss (1962) has given an e x c e l le n t  d e sc r ip t io n  o f  th i s  process .  These 

boundary mechanisms a re  im portant to  sp éc ia t io n .  I f  hyb rid iza tion  

between two lineages  were continuous and massive, they would eventually  

merge (Ross 1974:60). The degree to which t h i s  has not occurred 

w ith in  c u l tu r a l  l ineages  in d ic a te s  the  degree to  which boundaries have 

been maintained and the  degree to which the d if fu s io n  o f  elements 

between c u l tu r a l  "species"  has been in h ib i te d .

C ultu ra l species ( th ings  with boundaries and the o th e r  c h a ra c te r i s ­

t i c s  mentioned above) can be id e n t i f i e d  on many d i f f e r e n t  le v e ls  simul­

taneously . In ad d i t io n  to  the  in t e l l e c tu a l  and corporate systems l i s t e d  

above, th e re  are a lso  such th ings  as e thn ic  groups and na tion  s ta te s  

which r e f l e c t  temporal evo lu tion  (d iverg ing , p a r a l le l  and converging) 

along with t e r r i t o r i a l  advances and r e t r e a t s .  Assemblages of these 

e n t i t i e s  w ith in  p laces o f  various s iz e s  can be seen as a sso c ia t io n s  and 

communities in  much the  same way t h a t  s tudents  o f  vegeta tion  have used 

th e se  terms to  descr ibe  p la n t  communities. Culture realms are  the 

ca r tog raph ic  expressions o f  these  p h y le t ic  assemblages shown a t  t h e i r  

h ig h es t  lev e l  o f  a b s t r a c t io n .
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Chapter 3

NUMBER AND NUMERICAL EXTENT OF IDEAS

PRIMARY CATEGORIES OF GEOGRAPHIC PHENOMENA 

Geographic p lace c h a ra c te r i s t i c s  f a l l  in to  th re e  c a teg o r ie s :  

in d iv id u a ls ,  ideas,  and a r t i f a c t s .  Anything described in  human geo­

graphy can be c l a s s i f i e d  in to  one of th e se  th ree  groups. Geographic 

processes involve th e  movements and transform ations  o f  th ings  in 

these  c a te g o r ie s .  Although v a r iab les  from a l l  th ree  of these  categories  

w ill appear in the  s t r u c tu r a l  model, th e  primary emphasis w ill  be on 

ideas .  This has been done fo r  the sake of b re v i ty .  Ind iv iduals  will 

appear in  the  model as an aggreate (population) and as a process 

(inward and outward m igration o f  in d iv id u a ls ) .  A r t i f a c t s  w ill  be re­

p resented by a v a r ia b le  c a l le d  resources .  Increases and decreases in 

population and changes in the level of a r t i f a c t s  are  ex terna l to  the 

model and w il l  not be described in th i s  th e s i s .

IDEAS

Two aspects  o f  ideas appear in  the  s t ru c tu ra l  model: number (Numid) 

and numerical ex ten t  (NExtId).* To envision what is  meant by number 

and numerical e x te n t ,  we must conceive o f  a la rge  l i s t  o f  a l l  th e  ideas 

and b i t s  o f  inform ation held by each ind iv idua l l iv in g  w ith in  a p lace.

*Abbreviations appearing w ithin  parentheses r e f e r  to  the  summary 
diagram a t  th e  end o f  t h i s  chap ter .
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This would rep re sen t  th e  number of d i f f e r e n t  id e a s ,  a t  a l l  le v e ls  of 

a b s t r a c t io n ,  th a t  e x i s t  w ith in  th a t  p lace . The numerical ex ten t of 

each o f  th e se  ideas would r e f l e c t  how many in d iv id u a ls  held o r  believed 

in each id e a .  I t  a l so  r e f l e c t s  how many ind iv idua ls  have knowledge o f  

each b i t  o f  in form ation . Numerical ex ten t (as opposed to  s p a t ia l  

ex ten t)  i s  a q u a n t i t a t iv e  measure o f  p roportion . Number (NumId) is  a 

measure o f  presence o r  absence.

The number o f  ideas in a place is  influenced by the  processes o f  

es tab lishm ent and e l im in a t io n .  Numerical ex ten t  i s  a f f e c te d  by these 

same two processes bu t is  a lso  a f fe c te d  by numerical expansion and 

numerical c o n t ra c t io n .  The magnitudes o f  each o f  th e se  v a r ia b le s  w ill 

go up or down depending on how rap id ly  the o the r processes  o f  the model 

are  o p e ra t in g .

D iv e rs i f ic a t io n  o f  the  local inventory o f  ideas occurs when new 

ideas come in to  e x i s te n c e .  This is  the process o f  es tab lishm ent (E s tid ) .  

This happens when lo ca l  innovations are adopted and when innovative 

ideas are introduced from the  ou ts id e .  All of these  ideas w ill  be new 

wants, new b e l i e f s ,  and new b i t s  o f  inform ation. The processes leading 

to  the  es tab lishm ent o f  new ideas w ill be d iscussed in  chap te r  6.

Ideas undergo numerical expansion (NExpId) when they are  acquired 

(adopted) by ad d i t io n a l  members of a local popula tion . Numerical ex ten t 

inc reases  when many in d iv id u a ls  acquire  a s in g le  a d d i t io n a l  idea , when 

one ind iv idua l acqu ires  many add itional ideas ,  and when many ind iv iduals  

acquire  many ad d i t io n a l  id e as .  The ra te  a t  which ideas  a re  expanding 

w ith in  any given p lace  i s  the  same when one ind iv idua l acquires  f iv e  

ad d it io n a l  ideas as when f iv e  ind iv idua ls  acquire one ad d i t io n a l  idea.

The numerical c o n tra c tio n  o f  ideas (NConId) occurs when one or
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more ind iv idua ls  give up o r  d iscard  ideas .  This does not mean th a t  

these  ideas are  d isappearing  l o c a l ly .  I t  only means th a t  they  are  

disappearing from p a r t i c u l a r  in d iv id u a ls .  Complete local d isappearance 

does not happen un ti l  a l l  members o f  a population give up an idea .  When 

th i s  happens, e l im ina tion  occurs.

Elimination (Elimid) c o n tr ib u te s  to  the  s im p l i f ic a t io n  o f  the  loca l  

inventory o f  id e as .  E lim ination occurs when an idea experiences loca l 

e x t in c t io n .  E lim ination , th e re fo re ,  r e s u l t s  u l t im a te ly  from th e  con­

t r a c t io n  process. When th e  numerical con trac tion  of an idea continues 

to  i t s  f in a l  te rm in a t io n ,  the  idea undergoes to t a l  c o n tra c t io n .  The 

re la t io n s h ip  between th e  to t a l  con trac tion  o f  an idea and i t s  e l im in a tio n  

from the local inventory  o f  ideas w il l  be discussed in ch ap te r  10.

Each idea , then, goes through a kind o f  l i f e  cycle . B i r th ,  or 

es tab lishm ent, is  followed by growth, shrinkage, and death. In l a t e r  

chapters  we w il l  explore some of the  var iab les  th a t  a f f e c t  th e  r a te  a t  

which each of th e se  processes might be expected to  occur. I n i t i a l l y ,  

however, the s t ru c tu ra l  model begins with these  fou r p rocesses .  As the 

magnitude o f  each one o f  the se  processes changes through tim e , both the  

number and the numerical e x te n t  o f  ideas w il l  change a l so .  Formulas 

3.1 and 3.2 i l l u s t r a t e  th e se  r e la t io n s h ip s .  The abb rev ia tions  used 

in these  formulas are expla ined  in  th e  summary diagram a t  th e  end o f  

the  chapter.

KINDS OF IDEAS

Although id e a s ,  l i k e  anything e l s e ,  can be combined in to  any 

conceivable number of c a te g o r ie s ,  th ree  ca tego ries  w ill appear in the  

s t ru c tu ra l  model. These c a te g o r ie s ,  a l l  o f  which a f f e c t  d i f f e r e n t
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Numid = Numid + (Is t l d  Y  ( I l i m l d \ (3 .1 )

h ^1 T t i - t W  I

NExtId = NExtId + j / s s t l d  \  + p E x p Id A  - mConId A (3 .2)

^2 *1
V  V  V  ^ ' y
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aspects  of geographic change, inc lude Knowledge, S k i l l s ,  and A b i l i t i e s  

(KSA), D esires , Wants, and Needs (OWN), and Opinions, A t t i tu d e s ,  and 

B e lie fs  (GAB). In th e  s t r u c tu r a l  model the se  ca tego ries  are shown as 

depending on numerical e x te n t  f o r  t h e i r  magnitudes. As the  numerical 

e x ten t  of each id e a t io n a l  element changes, so a lso  w i l l  the  magnitudes 

o f  various wants, needs, op in ions,  and b e l i e f s .  J u s t  how much t h i s  w ill  

occur, however, i s  im possible to  determine.

These ideas c o n s t i tu t e  the  cu l tu ra l  makeup o f  loca l in d iv id u a ls .

J u s t  as d i f f e r e n t  types o f  ind iv idua ls  leave t h e i r  im prin t on a p lace , 

so a lso  do t h e i r  id e a s .  R elig ion , f o r  example, is  an organiz ing  theme 

fo r  many ideas .  Areas inhab ited  by people o f  one r e l ig io u s  t r a d i t i o n  

a re  d i f f e r e n t  from areas  inhab ited  by people o f  o the r  r e l ig io u s  t r a d i ­

t io n s .  Religion has an impact no t only on how people a c t  but a lso  on 

the appearance o f  th e  landscape. These are  both geographic phenomena, 

but in the evo lu tionary  development o f  an a re a ,  the  landscape i s  a 

product while the  causal agents o f  change a re  the ideas themselves.

The elements o f  the  s t r u c tu r a l  model t h a t  have been described 

thus f a r  are  shown in  Figure 3 .1 .  This diagram summarizes a l l  the  

r e la t io n s h ip s  d iscussed  in th i s  chap ter .  Causal re la t io n s h ip s  are  

in d ica ted  by the  s o l id  arrows. All arrows in  the  model po in t  from 

independent (p re d ic to r  o r  causa l)  var iab les  toward dependent v a r ia b le s  

( e f f e c t s ) .  Most o f  the  r e la t io n s h ip s  shown w ill  be assumed to  be 

l i n e a r .  They a re  a l so  assumed to  be p r o b a b i l i s t i c ,  so th a t  as each 

p re d ic to r  v a r ia b le  inc reases  in in t e n s i ty ,  i t  i s  l i k e ly  th a t  th e  in te n s i ty  

o f  each e f f e c t  w il l  a lso  in c re a se .

The exac t magnitude o f  each increase o r  decrease i s  impossible to
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t e l l ,  s ince  i t  i s  assumed th a t  in each geographic lo ca tion  r a te s  w ill 

be d i f f e r e n t .  We do n o t  know th e  weights th a t  should be assigned to  

each o f  the se  v a r ia b le s .  N either do we know the  exac t r a te s  a t  which 

change in one v a r ia b le  produces change in  another. Like the g rav ity  

model, each r e la t io n s h ip  con ta ins  em pirica lly  derived co n s tan ts .  Even 

when we d iscover  some o f  these  p la c e -sp e c if ic  constan ts  i t  does us 

no good because the constan ts  change from one lo c a t io n  to  the  nex t.  At 

bes t,  we might be ab le  (some day) to  derive a range w ith in  which the 

constants would f lu c tu a te  from place to p lace . The weighting o f  variab les  

would then take on the  form o f p r o b a b i l i t i e s .  There might be, fo r  

in s tance , a high p ro b a b i l i ty  t h a t  one v a r ia b le  would have th ree  times 

the  weight o f  ano ther ,  and a low p ro b ab il i ty  th a t  i t  would be weighted 

by a f a c to r  of one o r  two. This is  the g r e a te s t  amount o f  accuracy to 

which we might a s p i r e ,  although i t  w ill not be attempted in t h i s  study.

Also, in many in s ta n ces  th e  e f f e c t  o f  several causal va r iab les  

i s  not known when they a re  opera ting  sim ultaneously. We may have 

evidence, f o r  in s ta n c e ,  th a t  l in e a r  re la t io n sh ip s  e x i s t  between ^  and 

and between ^  and c_. The e f f e c t  on ^  o f  ^  and c to g e th e r ,  however, 

may not be l in e a r .  Since many o f  these m ultip le  e f f e c t s  have no t been 

adequately in v e s t ig a te d ,  the  s t ru c tu ra l  model should be seen p rim arily  

as a h e u r i s t i c  device , although in chapter 11 an attem pt w ill be made to 

o p e ra t io n a l ize  a s im p l i f ie d  version  o f  i t .
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NExtId Numerical ex ten t o f  ideas w ith in  a p lace a t  time t-j

Numid Number o f  d i f f e r e n t  ideas w ith in  a p lace a t  time t^

KSA Knowledge, S k i l l s ,  and A b i l i t i e s  a t  time t-|

OWN D esires , Wants, and Needs a t  time t-j

OAB Opinions, A tt i tu d e s ,  and B elie fs  a t  time t-j

EstId  Number o f  ideas e s tab l ish ed  w ithin  a place between
time t^ and tg

NExpId Numerical Expansion of ideas w ithin  a place between 
time t-j and t^

NConId Numerical Contraction o f  ideas w ithin  a place between 
time t-| and tg

Elimid Number o f  ideas e lim inated  from a p lace  between time 
t-j and tg
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Chapter 4 

HOMOGENEITY AND DIVERSITY

DIVERSITY CONCEPTUALIZED 

D ivers ity  r e f e r s  to  th e  s ize  of a p la c e 's  geographic inventory . 

Places inhab ited  by a g r e a te r  va r ie ty  of d i f f e r e n t  types of ind iv idua ls  

ex h ib it  g re a te r  d iv e r s i ty .  The more ideas a place has ,  the  g re a te r  is  

i t s  d iv e rs i ty .  D ivers ity  can be v isua lized  as a s tack  o f  d isks  where 

each disk  re p re se n ts  an id e a ,  an element of knowledge, a type o f  s k i l l ,  

or any o the r  geographic c h a r a c te r i s t i c  th a t  might be used to  describe  

a given p lace . Many o f  the se  c h a ra c te r i s t ic s  can be a r t i f a c t s  or 

o ther ta n g ib le  f e a tu re s  of th e  landscape. However, s in ce  the s t ru c tu ra l  

model i s  concerned mainly w ith  ideas i t  w ill be assumed th a t  d iv e rs i ty  

as a v a r ia b le  w ill  p e r ta in  only to  ideas.  The same w il l  hold with 

homogeneity. I f  something e x is t s  anywhere w ith in  the  boundaries o f  a 

p lace , a d isk  rep resen t ing  th a t  element w ill  be found in  the s tack .

The s tack  o f  c i r c l e s  shown in  Figure 4.1 in d ica te s  how th i s  v is io n  of 

d iv e rs i ty  might appear. I t  i s  qu ite  unmeasurable in  th e  co n cre te ,  but 

i t  is  understandable in the  a b s t r a c t .

Ideas o r  b i t s  of knowledge are  added to the  inventory  through 

communication, adop tion , and b e l ie f .  C onfigurations, o r  the  c u l tu r a l l y -  

received mental s t r u c tu re s  used by ind iv iduals  to  organize t h e i r  u n i t  

ideas, are  a lso  p a r t  o f  t h i s  inventory. Organizing themes can migrate
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between places and d i f f e r e n t  cu l tu res  in  e x a c t ly  th e  same way th a t  

o ther  non-m ateria l c u l tu re  t r a i t s  can. As f a r  as the  inventory is  

concerned, o rgan iz ing  themes and individual c u l tu r e  t r a i t s  are  the  

same.

The geographic inventory  a t  each place can be represented  by 

b i l l io n s  upon b i l l i o n s  o f  the se  c i r c le s  s tacked on top of one ano ther .  

These c i r c l e s  s tand  fo r  everything from l i n g u i s t i c  usages and p o l i t i c a l  

b e l ie f s  to  sexual p references  and food avoidances. As new ideas a re  

added to  the  inven tory  through the es tab lishm ent p rocess ,  new c i r c le s  

are  added to  th e  s tack .  As the  s tack  gets h ig h e r ,  the  geographic 

inventory ge ts  more ex tens ive .  A g re a te r  amount o f  d iv e rs i ty  i s  r e ­

f le c te d  in  a h igher s tack .

FACTORS INFLUENCING LEVEL OF DIVERSITY

The leve l o f  d iv e rs i ty  w ithin  a place is  a f f e c te d  by a t  l e a s t  two 

fa c to r s .  These include population and the degree o f  urban ization . As 

the population o f  a p lace in c re a se s ,  the  complexity o f  th a t  p la c e 's  

s o c ie ty  a lso  in c re a s e s ,  p a r t i c u la r ly  with regard  to  the d iv is io n  of 

labor and c l a s s  s t r a t i f i c a t i o n  (Durkheim 1964:260, Harner 1970:69, Owen 

1968:418, Smith 1973:143, Spencer 1876:473, Steward 1972:206, White 

1949:378, Wagner 1964:75). S im ila r ly ,  an in c re a s e  in  urbanization has 

been seen to  co inc ide  with an increase  in s o c io c u l tu ra l  d iv e rs i ty  

(E isens tad t  1964:383, Steward 1972:211).

These r e la t io n s h ip s  a re  not d i r e c t ,  however. Urbanization and 

population may have a g rea t  deal o f  in fluence on d iv e r s i ty  but th i s  

e x is t s  through t h e i r  e f f e c t  on the processes o f  es tab lishm ent and 

e l im in a t io n .  A d i r e c t  connection between th e se  v a r ia b le s  is  th e re fo re
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not shown in  the s t r u c tu r a l  model. Without being able to  see such d i r e c t  

l i n k s ,  we can only observe th a t  th e se  v a r iab les  seem to  change in  tandem, 

always m aintaining a d e f in i t e  re la t io n s h ip  with each o th e r ,  not unlike 

L eibn iz ' monads.

A major phenomenon re s u l t in g  from establishm ent and e l im ina tion  is 

a change in  the composition o f  th e  element s tack  shown in  Figure 4 .1 .

Such q u a l i t a t iv e  change can occur w ithout a f f e c t in g  th e  height o f  th e  

s ta c k  a t  a l l .  The level o f  d iv e r s i ty ,  fo r  in s tance , can remain unchanged 

while ind iv idual elements d isappear and o thers  take t h e i r  p lace .

Figure 4 .2  i l l u s t r a t e s  a q u a l i t a t i v e  transform ation  where the 

d iv e r s i ty  o f  a p lace remains c o n s tan t .  In t h i s  diagram each element 

in  th e  geographic inventory i s  rep resen ted  by a geometric shape. At 

time t^ th re e  d i f f e r e n t  elements a re  p a r t  o f  the inventory (a c i r c l e ,  

a square , and a t r i a n g le ) .  The le v e l  o f  d iv e r s i ty  is  th ree  un its  s ince  

each element i s  d i f f e r e n t .  I f  they were a l l  the  same, the  leve l o f  

d iv e r s i ty  would be one u n i t .

At time t£  one of the  elements has disappeared ( th e  c i r c l e )  and one 

has become e s ta b l ish e d  ( the  c re s c e n t ) .  Q u a li ta t iv e  change has occurred 

bu t the  leve l o f  d iv e r s i ty  has not been a l te re d .  D iversity  remains 

f ix e d  a t  th ree  u n i t s .  In t h i s  example, the r a te  o f  es tab lishm en t has 

exac tly  equaled the  r a te  o f  e l im in a t io n .

In Figure 4 .3  a d i f f e r e n t  s i t u a t i o n  is  shown where transform ation  

does lead to a change in d iv e r s i ty .  In th i s  diagram the  i n i t i a l  condition  

a t  time t^  i s  represented  by th re e  c i r c l e s .  This means t h a t  th ree  

th in g s  e x i s t  but they are  a l l  the same. The level o f  d iv e rs i ty  is 

th e re fo re  one u n i t .
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At time tg  two o f  the  c i r c l e s  have been e l im ina ted ,  having been

rep laced  by a square and a t r i a n g l e .  As in  Figure 4 .2 ,  the level o f

d iv e r s i ty  i s  now th re e  u n i t s .  At time t^  and t^  more elements have

been added to  the inventory , in c re a s in g  i t s  d iv e rs i ty  from th ree  un its

to  four,  and then from four to  f i v e .  Note th a t  a t  time t  s ix  h ea r ts
4

have been added to  the  inventory . However, s ince  they are  a l l  th e  same, 

the  in v en to ry 's  d iv e r s i ty  is  r a i s e d  by only one u n i t .

Each time new elements a re  added to  th e  inventory and th e re  is  a 

n e t  gain in the  number o f  d i f f e r e n t  e lem ents, d iv e r s i ty  in c reases .

In Figure 4.1 t h i s  process can be rep resen ted  by the add ition  o f  new 

c i r c l e s  to  the  element s ta c k .  When th e se  newly es tab l ish ed  elements 

reproduce themselves (through s o c ia l i z a t io n )  or when they a re  adopted 

by more in d iv id u a ls  in the pop u la t io n ,  nothing new i s  added to  the  

geographic inventory  and d iv e r s i ty  remains the  same. This is  not to 

say th a t  th e re  has been no change. I t  is  apparent th a t  some kind of 

change has taken p lace  even though i t  does not involve d iv e rs i ty .  I t  

i s  to  th i s  problem t h a t  we now tu rn .

HOMOGENEITY CONCEPTUALIZED 

Even though th e  d iv e rs i ty  o f  a p lace  does not change when the  

population o f  an in te rn a l  element expands o r  c o n t ra c ts ,  the homogeneity 

o f  a place does. Homogeneity, l i k e  d iv e r s i t y ,  i s  a concept involving 

a simultaneous re la t io n s h ip  between a l l  p lace c h a r a c te r i s t i c s .  Each 

element i s  held by a s p e c i f i c  p roportion  o f  the t o t a l  population. When­

ever  an e lem ent 's  population changes, i t s  proportion  of the geographic 

inventory  changes (provided th a t  th e  population of everything e l s e  in 

the  inventory  remains the  same). At th e  same time, the proportion  of
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each o th e r  element changes in  r e l a t io n  to the  whole inventory , and the 

overall leve l o f  w ith in -p lace  homogeneity i s  a l t e r e d .  An i l l u s t r a t i o n  

o f  what we mean by overa l l  w ith in -p lace  homogeneity is  provided in 

Figure 4 .4 .

Each c i r c l e  in  Figure 4 .4  rep resen ts  a p a r t  o f  some hypothetical 

p la c e 's  geographic inven to ry . In th i s  s i tu a t io n  th e  p a r t  shown might 

rep resen t a popula tion  o f  in d iv id u a ls .  Each c i r c l e  is  divided in to  

segments id e n t i f i e d  by c a p i ta l  l e t t e r s .  Each segment rep resen ts  a 

s p e c if ic  category o f  ind iv idual w ith in  th a t  pop u la t io n ,  such as an 

e thn ic  group or a soc ia l  c l a s s .  Each o f  these  groups has a number o f  

ideas t h a t  a re  unique and groups o f  ind iv iduals  can very often  serve 

as su rrogates  f o r  groups o f  ideas .

The e x te n t  to  which each c la ss  o f  ind iv idua ls  c o n s t i tu te s  a la rg e  

o r  a small p roportion  of the  e n t i r e  population i s  in d ic a te d  by the  

amount o f  the  c i r c l e  covered by i t s  p a r t i c u la r  segment o r  wedge. In 

Figure 4 .4b ,  fo r  in s ta n c e ,  most o f  the  population i s  made up of 

ind iv idua ls  from group A. Groups B and C c o n s t i tu t e  small m in o r i t ie s .  

A population may be divided in to  formal c a te g o r ie s ,  such as those 

shown in Figure 2 .12 , or in to  p h y le t ic  c a te g o r ie s ,  o f  th e  s o r t  shown 

in Figure 2 .11. Geographic elements can thus be seen as subdivisions 

o f  e n t i r e  c la sse s  o f  th in g s .  They can also be seen as unique ob jec ts  

ex is t in g  w ith in  an u n c la s s i f ie d  sea o f  o ther  unique o b je c ts .

I f  th e  element s ta c k  shown in Figure 4.1 is  combined with an 

in d ica tio n  o f  the  e x te n t  to  which each element i s  num erically  d is ­

t r ib u te d  within a given p la c e .  Figure 4.5 r e s u l t s .  I f  Figure 4.5 

represen ts  a group o f  non-exclusive ideas (where th e  adoption of one
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does not prevent the  adoption o f  o th e r s ) ,  the proportion o f  th e  

population holding a p a r t i c u la r  u n i t  idea w ill be ind ica ted  by the  

width of the  adoption wedge on each c i r c l e  (where each c i r c le  re ­

presen ts  a s in g le  id e a ) .  In t h i s  diagram u n it  idea A i s ,  fo r  example, 

held by fewer ind iv idua ls  than is  u n i t  idea B.

As more in d iv id u a ls  come to  incorpora te  u n i t  idea A in to  t h e i r  

own personal b e l i e f  system (o r  ind iv idual in v e n to r ie s ) ,  the  wedge on 

th a t  p a r t ic u la r  c i r c l e  w ill g e t  wider and wider. This w ill  r e f l e c t  

the  process of w ith in -p lace  numerical expansion (NExp). When th a t  

p a r t i c u la r  adoption wedge f i n a l l y  covers the e n t i r e  c i r c l e ,  u n i t  idea 

A will be held by the  e n t i r e  population .

Although each element in Figure 4.5 is  shown as a separa te  c i r c l e ,  

groups of c i r c l e s  can be combined in to  bundles represen ting  c la sse s  

o f  elements. Two such bundles are  id e n t i f i e d  as X and Y in  Figure 4 .5 .

X and Y might, f o r  example, rep re sen t  r e l ig io u s  and p o l i t i c a l  a f f i l i a ­

t i o n .  They might a lso  rep resen t  various competing word usages within 

a l i n g u is t i c  community, where o b je c t  X can be re fe r re d  to using one of 

f iv e  d i f f e r e n t  words (A, B, C, D or E), and o b je c t  Y can be id e n t i f i e d  

with one o f  th ree  d i f f e r e n t  words (F, G o r  H). When the  elements w ith in  

each bundle are  non-exclusive , the  adoption wedges can add up to  more 

than 100%. When th e  elements a re  exclusive (meaning th a t  the  adoption 

o f  one element by an ind iv idual prevents t h a t  ind iv idual from holding 

o the r  elements w ith in  a bundle a t  the same t im e) ,  the  adoption wedges 

w ith in  each bundle w il l  add up to  100%. The wedges in Figure 4 .4  are  

ty p ica l  of th i s  s i tu a t io n .

When a p la c e 's  element s ta c k  i s  d ivided in to  bundles, as is  

re f le c te d  in  the  summary diagram a t  the  end o f  t h i s  chap ter ,  each
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bundle w ill  show a range o f  v a r ia t io n  about a norm. As norms s h i f t  

through tim e, the  adoption wedges o f  some elements w ill  become wider 

and the  wedges o f  o th e r  elements ( r e f le c t in g  the  process of numerical 

c o n tra c t io n )  w il l  become narrower. When an adoption wedge narrows to  

ze ro , the element d isappears  and e lim in a tio n  occurs.

As id e a s ,  a r t i f a c t s  and types o f  in d iv id u a ls  are e lim inated  from 

a p la c e 's  inven to ry ,  c i r c l e s  are  removed from the  s tack .  Reductions 

in  the he igh t o f  th e  element s tack  r e f l e c t  a decrease in  the s ize  of 

a p la c e 's  inventory  and a decrease in i t s  leve l  o f  d iv e r s i ty .  In th i s  

way, homogeneity and complexity a re  complementary p rocesses.

Each e th n ic  group or soc ia l  c la s s  has a la rg e  number o f  un it ideas 

which tend to  belong to i t  r a th e r  than to  o th e r  groups. The ideas 

id e n t i f i e d  as A and H in Figure 4 .5  may be c h a r a c t e r i s t i c ,  say , of 

group A in  Figure 4.4b. This group can expand a t  the expense of o th e r  

groups by having a h igher b i r t h r a t e ,  a h igher r a t e  of in -m igration or 

by k i l l in g  o f f  some of the  ind iv idua ls  in  th e  o th e r  groups. As group 

A in c re ase s  i t s  p roportion  of the to ta l  popu la tion , i t  can be expected 

th a t  adoption wedges A and H in Figure 4.5 w il l  become wider. Adoption 

wedges A and H can a lso  widen when o the r  groups incorpora te  the  ideas 

and p ra c t ic e s  o f  group A in to  t h e i r  own in v e n to r ie s  through accu ltu ra ­

t i o n ,  in te rm a rr ia g e ,  and o th e r  processes of h y b r id iz a t io n .

FACTORS INFLUENCING LEVEL OF HOMOGENEITY 

A highly  homogeneous population w il l  e x h ib i t  many t r a i t s  shared 

by a la rg e  p ropo r t io n  o f  th e  popula tion . A la rg e  number of elements 

shared by a small p roportion  o f  the  population w il l  be in d ic a t iv e  of
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a low degree o f  homogeneity. At th e  same tim e, a few elements common 

to  everyone in a popula tion  w ill  o f f s e t  a la rg e r  number o f  elements 

held by a few small groups. The same thing holds when members o f  a 

population a re  seen as belonging to  several d i f f e r e n t  groups. A 

population where 90% o f  th e  in d iv id u a ls  a re  p a r t  of group A and 10% are 

p a r t  o f  group B (Figure 4 .6a)  i s  more homogeneous than a popula tion  

where the p roportions  a re  80% and 20% (Figure 4 .6b). These percentages 

w ill  y ie ld  a measure o f  homogeneity according to  formula 4 .1 .  When 

many t r a i t s  are being cons idered , a l l  measures of homogeneity should be 

added toge ther  and th e  sum should be divided by the t o t a l  number o f  

t r a i t s .  This w ill  y i e ld  an index number t h a t  represen ts  an average fo r  

a l l  t r a i t s  considered.

According to  Formula 4.1 the  population in Figure 4 .6a e x h ib i ts  

a homogeneity o f  82% while t h a t  o f  Figure 4.6b is  68% homogeneous. A 

population in which two groups c o n s t i tu te  ex ac tly  h a l f  o f  th e  to t a l  

w ill be 50% homogeneous. In Figure 4.6c the  m ajority  o f  the  population 

comprises 90% o f  the  t o t a l ,  but the  remaining 10% is  d i s t r i b u te d  among 

four o th e r  groups. T h is ,  according to  Formula 4 .1 , r e s u l t s  in  a 

homogeneity o f  81% which is  s l i g h t l y  less  than the s i t u a t io n  depicted  

in  Figure 4.6a (where a s in g le  group made up the  e n t i re  10%), but i t  

i s  more than the s i tu a t io n  shown in Figure 4.6b (where th e  m a jo r ity  

comprises only 80% o f  th e  t o t a l ) .  In add ition ,  homogeneity i s  h igher 

in Figure 4.6c than i t  i s  in  Figure 4.6d (where the popula tion  i s  also  

made up o f  f iv e  sep a ra te  groups, but where homogeneity i s  only 40%).

The formula is  thus weighted s l i g h t l y  in favo r  o f  high adoption per­

centages and low d iv e r s i ty .
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93



Homo > = z P̂ -2 (4.1)
:=1

1 0 0 ( |_ P . )

Where P = Percentage o f  a p la c e 's  population 
ex h ib it in g  a given c h a r a c te r i s t i c  
or possessing a given idea (s ize  of 
each wedge shown in Figure 4.6)

i = Each group ( ind iv idua l  wedges shown 
in Figure 4 .6)
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When the  concept of homogeneity i s  app lied  to  regional ana lysis  

i t  o f ten  r e f e r s  to  many d i f f e r e n t  th in g s .  I t  can r e f e r  to the ove ra l l  

homogeneity w ith in  a p lace .  Here, r e f e r r in g  back to  Figure 4 .5 , one 

might envision a s in g le  la rg e  s tack  o f  elements rep resen t ing  a l l  o f  a 

p la c e 's  c h a r a c t e r i s t i c s  along with the  adoption wedges showing how 

widespread the se  c h a ra c te r i s t i c s  a re .  I f  the  diameters o f  the c i r c l e s  

a re  proportional to  the  populations they re p re s e n t ,  th e  diameter o f  the 

s tack  w il l  be la rg e  when i t  rep resen ts  a la rg e  place and small when i t  

rep resen ts  a small p lace .

The concept can a lso  be used when r e f e r r in g  to  the  homogeneity 

e x is t in g  w ith in  ind iv idua l se tt lem en ts  loca ted  w ith in  a p lace , th e  

homogeneity between se tt lem ents  lo ca ted  in a p la c e ,  the  homogeneity 

between a p la c e 's  subregions, and th e  homogeneity between d i f f e r e n t  

types o f  subregions found within a p lace  (as  between urban areas and 

ru ra l  a r e a s ) .  Most s tu d ie s  dealing with homogeneity a re  concerned with 

one of the se  c a te g o r ie s ,  but the d i s t in c t io n  between them i s  seldom 

recognized.

Homogeneity between d i f f e r e n t  subregions can be seen as a s e r ie s  

o f  s ta c k s ,  one fo r  each a rea .  Since each s ta c k  rep resen ts  only a p a r t  

of a p lace , t h e i r  diameters w ill  be much sm alle r  than one rep resen ting  

the  e n t i r e  a re a .  In th i s  example, the  notion o f  homogeneity becomes 

a measure o f  s i m i l a r i t y  between subregions, where the proportion o f  

each element in  each subregion i s  compared with the  proportions found 

within each o th e r  subregion.

We a re  n o t ,  however, in te re s te d  in  comparing subregions within 

p laces ,  but in s te ad  a re  in te re s te d  in  comparing in te rn a l  leve ls  o f
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homogeneity between e n t i r e  p laces .  This re q u ire s  th a t  we view 

homogeneity as a d e sc r ip t io n  o f  an e n t i r e  p la c e ,  t h a t  i s  to  say , each 

place must be seen as having a s ing le  element s ta c k  rep resen ting  a l l  

o f  i t s  d isp a ra te  elements w ithout regard  to  where they a r e  located  

in t e r n a l ly .  I f  60% o f  a p la c e 's  population e x h ib i t s  c h a r a c te r i s t i c  A, 

f o r  in s tan ce ,  i t  makes no d if fe ren ce  whether t h a t  c h a r a c te r i s t i c  is  

evenly d i s t r i b u te d ,  i s  c lu s te re d  in c i t i e s  or i s  r e s t r i c t e d  to  one 

small corner o f  a p la c e 's  t e r r i t o r y .  As f a r  as homogeneity is concerned, 

the  adoption wedge f o r  element A s t i l l  r e g i s t e r s  a magnitude o f  60%.

Like d iv e r s i t y ,  homogeneity i s  in d i r e c t ly  r e l a t e d  to  the level of 

u rban ization  and the  s iz e  o f  a p la c e 's  popu la t ion .  However, th i s  

r e la t io n s h ip  i s  not l i n e a r  and i t  depends very much on h i s to r i c a l  

c ircum stances.

POPULATION

In t h e i r  inven tory  o f  experimental f in d in g s  in the soc ia l sc ien ces ,  

Berelson and S te in e r  (1964:648) reported th a t  sm a l le r  and more p r im itive  

s o c ie t ie s  tend to  be more homogeneous than la rg e  s o c i e t i e s .  As Wagner 

(1964:78) has put i t ,  in te rn a l  s p e c ia l iz a t io n  i s  g re a t ly  r e s t r i c t e d  by the 

small s iz e  o f  su b s is ten ce  groups. I t  has a lso  been noted th a t  la rge  

populations a re  a s s o c ia te d  w ith  cu l tu ra l  he te rogene ity  (Taylor 1969:36). 

These are not new id e as .  Long ago they were espoused by Herbert Spencer 

(1876:473), who be lieved  t h a t  la rge  popula tions  were not only more 

complex than small ones but were a lso  more h igh ly  d i f f e r e n t i a t e d .  He 

saw in the  t r a n s i t i o n  from homogeneous to  heterogeneous s o c ie t ie s  

evidence o f  the  evo lu tiona ry  progress o f  human c i v i l i z a t i o n  as a whole.

We w ill n o t ,  however, make th e  claim here t h a t  anything l i k e  "progress"
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e x i s t s  o r  th a t  i t  i s  a s s o c ia te d  with le v e ls  o f  homogeneity. As has 

been pointed out above, we a re  in t e r e s te d  in  the  evolution o f  p lace 

d if fe re n ces  and n o t  the  ev o lu tio n  of c u l tu ra l  advancement.

URBANIZATION AND EVOLUTIONARY CHANGE

A ra th e r  complex r e l a t io n s h ip  can be seen between urbanization  

and homogeneity. I t  invo lves  severa l fa c to rs  which a re  in t im a te ly  

r e la t e d  to  d i f f e r e n t  le v e ls  o f  u rban ization  and begins with th e  r i s e  

o f  urbanization i t s e l f .

In his study o f  p a t r i lo c a l  bands in  Baja C alifo rn ia ,  Roger Owen 

(1968:416-418) found a co n s id e rab le  amount o f  l in g u is t ic  and c u l tu ra l  

d iv e r s i ty  e x is t in g  w ith in  each band. He a t t r ib u t e d  th i s  to  a la rge  

number o f  e x t r a - t r ib a l  m arr iages ,  which he f e l t  was a consequence o f  

extremely low population d e n s i t i e s  (and the  absence of urbanization 

in  i t s  most p r im itiv e  s e n s e ) .  A fte r  cen tu r ie s  o f  liv ing next to  each 

o th e r ,  the  l ik e l ih o o d  th a t  ind iv idual bands could se lec t  mates from 

neighboring bands w ithout v io la t in g  in c e s t  taboos was probably s l i g h t .  

S e lec tin g  par tne rs  from bands lo ca ted  in d i s t a n t  places seems to  have 

been the  so lu tion  to  t h i s  dilemma. Also, according to B irdsell (1966: 

52) th e  frequency of i n t e r t r i b a l  marriages decreases a s  t r i b a l  popu­

l a t io n s  increase .

Because o f  t h i s  ex tens ive  exogamy, Owen concluded th a t  a l l  such 

bands cha rac te r ized  by low popula tion  d e n s i t ie s  and low le v e ls  o f  

c u l tu r a l  complexity a re  hybrid  groups, both l i n g u i s t i c a l l y  and 

c u l tu r a l l y .  The ex is ten ce  o f  the se  hybrid groups contributes to  very 

low le v e ls  of w ith in -p lace  homogeneity, l in g u is t ic a l ly  and c u l tu r a l l y .
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The process o f  between-pi ace h y b r id iza tio n  d iscussed by Owen is 

i l l u s t r a t e d  in  Figures 4 .7a ,  4 .7 b ,  and 4 .7 c .  In these diagrams, bands 

in th re e  d i f f e r e n t  places (symbolized by t r i a n g l e s ,  squares and c i r c l e s )  

a re  shown exchanging mates with bands in  o the r  p laces .  In Figure 4 .7c  

the  w ith in -p la c e  homogeneity i s ,  as Owen poin ts  o u t ,  qu ite  low.

Owen a lso  argued th a t  h igher population d e n s i t ie s  in his study 

a rea  led  to  the  development o f  v i l l a g e  l i f e .  A s im i la r  connection 

between increased  population and the emergence o f  a g r ic u l tu ra l  v i l la g e s  

has been found in  medieval Europe (Blum 1971:160).

According to  Owen th i s  s h i f t  to  sedentary  v i l la g e  l i f e  led 

d i r e c t l y  to  a reduction  in the  number o f  hybrid groups, since la rg e r  

populations now allowed fo r  the  s e le c t io n  of mates from within th e  group 

o r  v i l l a g e .  Reduced hyb rid iza tion  with o u ts ide  areas re su lted  in  a 

lowering o f  th e  d i a l e c t  and c u l tu ra l  v a r i a b i l i t y  w ith in  each v i l la g e  

and an in c rease  in the  amount o f  w ith in -p lace  homogeneity. Owen f e l t  

t h i s  to  be c o n s i s te n t  with the reduction  o f  w ithin-group d iffe rences  

o f ten  seen in  modern s o c ie t ie s  when th e re  are  inc reases  in population 

d en s i ty .  Figure 4.7d r e f l e c t s  t h i s  reduced amount o f  hybrid iza tion  

a s so c ia te d  with an increase  in popu la tion .  The homogeneity w ith in  each 

place i s  now shown to  be q u ite  high.

Although Owen's explanation  does account fo r  increasing amounts 

o f  w ith in -p lace  homogeneity, i t  a lso  accounts fo r  decreasing amounts 

o f  between-place s im i la r i ty .  According to  Sopher (1972:326) g re a te r  

reg ional d iv e r s i ty  i s  another r e s u l t  o f  t h i s  r i s e  o f  v i l la g e  l iv in g .
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As Figure 4.7d shows, even though each place is  now in t e r n a l l y  homo­

geneous, they are  a lso  q u i te  d i f f e r e n t  from one ano ther .  In Figure 4.7c 

the p laces were q u i te  s im i la r  t o  each o th e r ,  while t h e i r  in te rn a l  

homogeneity was low.

This paradox brings out an important d is t in c t io n  to  be made 

between the concepts o f  homogeneity and s im i la r i ty .  As was s ta t e d  above, 

homogeneity i s  a c h a r a c t e r i s t i c  o f  w ith in -p lace  phenomena. When 

between-place phenomena a re  being considered, th e  concept o f  s im i la r i ty  

a p p l ie s .  Much confusion can be avoided i f  th is  seemingly t r i v i a l  

d i s t in c t io n  i s  remembered.

I f  one wished to  consider th e  combined homogeneity o f  a l l  th re e  

places shown in Figure 4 .7 ,  i t  would be necessary to  regard  the  whole 

c i r c u la r  p la in  as a s in g le  p lace .  I f  t h i s  were done i t  could be shown 

th a t  the leve l o f  homogeneity w ith in  the  e n t i re  p la in  has no t changed 

from one diagram to  the  next s ince  each group c o n s i s te n t ly  comprises 

one th i rd  of the t o t a l  population.

The t r a n s i t i o n ,  then, from wandering bands and seasonal camps to  

permanent v i l la g e s  is  accompanied by a sharp drop in  between-place 

s im i la r i ty  and a r i s e  in  th e  level o f  w ith in -p lace  homogeneity. That 

th i s  t r a n s i t io n  has been a sso c ia ted  with the r i s e  o f  a g r ic u l tu r e  has 

been p o s tu la ted  by Braidwood (1960:3), MacNeish (1964:29) and o th e rs .  

Sauer (1952:23), on the  o th e r  hand, fe e l s  th a t  a g r i c u l tu r a l i z a t io n  

occurred a f t e r  the es tab lishm ent o f  permanent s e t t le m e n ts .  Childe 

(1951a:63) holds th a t  th e re  i s  no necessary sequence a s so c ia te d  with 

these two developments. Figure 4 .8  i l l u s t r a t e s  several views on how 

urbanization developed.
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The connection between the  a g r i c u l tu r a l  revo lu tion  and a 

dramatic r i s e  in popula tion  i s  well known and i t  is  unlikely t h a t  a 

r i s e  in v i l la g e  l iv in g  and an inc rease  in  u rban ization  are  independent 

o f  improvements in  a g r ic u l tu r a l  technology. I t  follows tha t as  th e  

a g r ic u l tu ra l  and urban rev o lu t io n s  d if fu se d  throughout the  world, human 

populations g r e a t ly  inc reased  (Brown 1961:47). The assoc ia t ion  between 

a g r ic u l tu ra l  technology and population s i z e  i s  i l l u s t r a t e d  in Figure 4 .9 ,  

I t  can also be p o s tu la ted  th a t  during th e  i n i t i a l  spread of a g r ic u l tu r e  

and urban l i v in g ,  a spread o f  increased  w ith in -p lace  homogeneity occurred 

as w ell .

As a g r i c u l tu r a l i z a t io n  sp read , urban l i f e  s ty le s  became more 

widespread in  some places than in  o th e rs .  In these  places the high level 

o f  w ith in -p lace  homogeneity c rea ted  in  the  t r a n s i t i o n  from camps to  

permanent se tt lem en ts  should have declined s l i g h t l y .  The reason fo r  

t h i s  involves another a sp ec t  o f  urbanism.

In many r e l a t i v e l y  homogeneous s o c ie t i e s  where the level of 

urbanization i s  low ( r e f le c t in g  the  presence o f  a g r ic u l tu re  but th e  

absence of i n d u s t r i a l i z a t i o n ) ,  c i t i e s  e x i s t  as enclaves o f  heterogeneity .  

In these places c i t i e s  a re  s e t  a p a r t  as d i s t i n c t  e n t i t i e s  exhib iting  

g re a te r  in te rn a l  s p e c ia l iz a t io n  in  c u l tu ra l  and economic a f fa i r s  

(E isenstad t 1964:383, Wagner 1964:79).

The ex is tence  o f  c i t i e s  w ith in  a g r ic u l tu r a l  regions can th e re fo r e  

reduce the to t a l  amount o f  w ith in -p lace  homogeneity and places which 

e x h ib i t  h igher le v e ls  o f  u rban iza tion  during p re - in d u s t r ia l  times can 

be expected to  have s l i g h t l y  lower le v e ls  o f  homogeneity. The abso lu te  

leve l of homogeneity should , however, remain f a i r l y  high until the
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coining o f  the  in d u s t r i a l  revo lu tion .

I n d u s t r ia l i z a t io n  i s  usually  accompanied by an increase  in 

a g r ic u l tu ra l  p ro d u c t iv i ty  and a sharp r i s e  in th e  population (Brown 

1961:51). I n d u s t r i a l i z a t io n  also co incides w ith an abrup t increase  

in th e  degree o f  u rban iza tion  so th a t  high le v e ls  o f  in d u s t r i a l i z a t io n  

co incide with high le v e ls  of urbanization (Berelson and S te in e r  1964:

604, Brown 1961:37, Davis and Gordon 1954:8). The connection between 

these  processes can be seen in Figure 4 .9 .

In coun tr ies  beginning to  in d u s t r i a l i z e  i t  has been found th a t  a t  

the o u ts e t ,  u rban iza tion  tends to sharpen the  d if fe re n ces  between 

various groups w ith in  the  population. This ap p l ie s  equally  to  d iffe rences  

between urban and ru ra l groups and to  d if fe re n c e s  between groups loca ted  

w ithin c i t i e s  (Berelson and S te iner  1964:605, H ose li tz  1960:225,

Cipolla 1967:30).

With i n d u s t r i a l i z a t i o n  comes improved t r a n s p o r ta t io n  f a c i l i t i e s  

which c rea te  g r e a t e r  p o s s i b i l i t i e s  fo r  concen tra tion  and agglomeration 

within urban a r e a s .  Dispersed local c r a f t s  a re  g radually  replaced by 

f a c to r ie s  lo c a ted  in urban areas (Beaujeu-Garnier 1966:64). Migration 

brings in d iv id u a ls  from d i f f e r e n t  areas in to  the  c i t i e s  in  search of 

work. With inc reas ing  u rban iza tion ,  new urban functions tend to  

d i f f e r e n t i a t e  th e  population within each c i t y  and town in to  sp ec ia liz ed  

c la sses  and so c io c u l tu ra l  groups (Steward 1972:211).

The r e s u l t in g  mixture o f  many d isp a ra te  elements following the 

onset o f  in d u s t r i a l i z a t i o n  reduces the  leve l  o f  homogeneity w ithin 

each urban p la ce .  I t  a l s o  reduces the s im i l a r i t y  between urban and 

ru ra l  groups and t h i s  reduces the overa ll  leve l  o f  w ith in -p lace  homo­

geneity .
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steward (1972:211) has remarked th a t  w hile new urban functions  

a re  causing the population w ith in  urban areas to  d i f f e r e n t i a t e ,  they 

a re  a l s o  c re a t in g  g r e a te r  s i m i l a r i t i e s  between d i f f e r e n t  towns. T h is ,  

however, i s  the  s i t u a t io n  shown in Figure 4 .7c when th e  e n t i r e  c i r c u la r  

p la in  i s  seen as a s in g le  p lace .  The overall leve l o f  w ith in -p lace  

homogeneity does not change when in te rn a l ly  d i f f e r e n t i a t in g  urban areas 

a re  becoming more s im i la r  to  one another. This is  a between-place 

process which does no t  r e a l l y  involve the concept o f  homogeneity a t  a l l .

Following a downswing in homogeneity brought on by in d u s t r i a l i z a t i o n ,  

th e  fo rces  o f  homogenization w il l  in time cause the  trend  to  reverse  

i t s e l f .

Urbanization even tu a lly  tends to  even out various aspects  of 

c u l tu re  and behavior w ithin urban areas (Berelson and S te in e r  1964:506).

As d i f f e r e n t  groups a re  absorbed into the urban community a g e n e ra liza t io n  

o f  c u l tu re  occurs. As a r e s u l t  o f  functional interdependence and con­

tinuous between-group c o n tac t ,  homogeneity in such th ings  as va lues ,  

d i a l e c t ,  r e l ig io u s  p r a c t i c e s ,  rec rea tion  and production processes tends 

t o  inc rease  w ith in  c i t i e s  (Freedman e t  a l .  1956:369). Homogeneity o f  

language, fo r  in s ta n ce ,  develops in s i tu a t io n s  where rap id  communication 

e x i s t s  and where a l l  p a r ts  o f  a community are  in  co n tac t  with a l l  the  

o th e rs  (Swadesh 1971:291). These conditions are  enhanced in urban 

a r e a s .

Urban-rural s i m i l a r i t i e s  w ill  a lso  tend to  in c re a se  as modern 

t r a n s p o r ta t io n  and communication f a c i l i t i e s  speed up th e  d if fu s io n  

process between ru ra l  groups (Berelson and S te in e r  1964:628).

One i l l u s t r a t i o n  of th i s  assoc ia t ion  between the leve l of 

in d u s t r i a l i z a t i o n  (which covaries  with the level o f  u rban ization)

105



and th e  double t r a n s i t i o n  from high to  low and back again to  high 

le v e ls  o f  homogeneity i s  shown in Figure 4 .10 . Recalling Formula 4.1 

i t  can be shown t h a t  the  level o f  homogeneity on e i th e r  end of the 

economic development s c a le  in Figure 4.10 i s  h igher than i t  i s  in th e  

middle. Whether t h i s  process takes a genera tion  o r  a thousand years 

to complete i t s e l f  is  not known, u n fo r tu n a te ly .

The r e la t io n s h ip  between u rban iza tion  and homogeneity would seem, 

th e re fo re ,  to  be g r e a t ly  a ffec ted  by sy s tem a tic  shocks caused by 

rap id  s h i f t s  in  a p la c e 's  way of l i f e .  I t  might be expected th a t  such 

shocks would not only r e s u l t  from massive economic change bu t might 

a lso  occur a f t e r  o th e r  kinds o f  upheaval such as m igrations, invasions,  

wars, plagues and rev o lu t io n s .

We are now faced with an uncomfortable co n trad ic t io n .  I t  seems 

th a t  u rban iza tion  i s  sometimes a sso c ia te d  with high levels  o f  homo­

geneity  and sometimes i t  is  not. On th e  one hand urbanization has a 

le v e l in g  in f lu e n c e ,  g radually  e ras ing  d if fe re n c e s  between in te rna l  

groups. On the  o th e r  hand i t  is  a d i f f e r e n t i a t i n g  fo rce ,  abruptly  

reducing in te rn a l  homogeneity through the  c re a t io n  of many new groups 

and fu n c tio n s .

When u rban iza tion  (v i l la g e  and town l iv in g )  is  absent, homogeneity 

is  very low. With the  coming o f  a g r i c u l tu r i z a t i o n ,  we f ind  the  r i s e  o f  

u rban iza tion .  The level o f  u rban iza tion  then in c re a se s ,  but i t  is 

s t i l l  com paratively low. Under the se  cond itions  (which ch a rac te r ize  

p r e - in d u s t r i a l  s o c ie t i e s )  homogeneity i s  h igh . When in d u s t r i a l i z a t io n  

occurs ,  the leve l  o f  urbanization  in c reases  ra d ic a l ly  and high leve ls  

o f  u rban iza tion  come to  be a sso c ia ted  w ith  high le v e ls  o f  i n d u s t r i a l i ­

z a t io n .  This tim e, however, high le v e ls  o f  urbanization coincide
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with lower le v e ls  o f  homogeneity. Then, as the se  high le v e ls  o f  

u rban iza tion  p e r s i s t ,  homogeneity inc reases  so th a t  in  p o s t - in d u s tr ia l  

s o c i e t i e s ,  h igh ly  urbanized places a re  once again a sso c ia ted  with high 

le v e ls  o f  homogeneity.

Figure 4.11 i s  a suggestive attem pt to  i l l u s t r a t e  how d i f f e re n t  

le v e ls  o f  w ith in -p lace  homogeneity are  a sso c ia ted  with increasing  

amounts o f  u rb an iza tio n .  At the same tim e, homogeneity w ill  be a ffec ted  

by inc reas ing  amounts o f  a g r i c u l tu r a l i z a t io n ,  i n d u s t r i a l i z a t i o n  and 

population (which tend to  covary with u rb a n iz a t io n ) .  Temporal 

duration  might have been shown as another covarying element on the 

horizon ta l ax is  o f  Figure 4.11 except t h a t  th e  o th e r  conditions are not 

found everywhere a t  the  same time. In s tead ,  they c h a ra c te r iz e  d i f f e r e n t  

p laces a t  d i f f e r e n t  times. In the 15th cen tu ry ,  f o r  in s ta n ce ,  the 

a g r ic u l tu ra l  revo lu tion  had not y e t  spread in to  A ustra lia  o r  Alaska.

Even today th e re  are  places which have f a i l e d  to  rece ive  the  benefi ts  

o f  a g r i c u l tu r a l i z a t i o n .  We cannot say , th e re fo re ,  th a t  with the  absolu te  

passage o f  t im e , the  level of homogeneity w il l  be high or low.

In the  end, i t  is  necessary to  conclude th a t  we cannot r e a l ly  

p re d ic t  the  lev e l  of homogeneity from the  leve l of u rban iza tion  because 

the  r e la t io n s h ip  between them i s  non linear  and tenuous. A re la t io n sh ip  

does e x i s t  bu t i t  f lu c tu a te s  with time and economic circum stances. I t  

is  p o ss ib le ,  however, to  measure homogeneity d i r e c t ly  so t h a t  

homogeneity i t s e l f  becomes one o f  the  p r im it iv e  elements in  the 

s t ru c tu ra l  model. This becomes of g r e a t  importance in  chap ter  7 where 

i t  w ill be shown th a t  innovation and homogeneity a re  c lo se ly  re la te d .
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Homo Level o f  homogeneity in a p lace a t  time t-j

Div Level o f  d iv e r s i ty  in  a place a t  time t-j

NExtId Numerical e x te n t  o f  ideas w ith in  a p lace  a t  time t-|

Numid Number o f  d i f f e r e n t  ideas w ith in  a p lace  a t  time t-j

Grid Number o f  d i f f e r e n t  groups o f  ideas in  a p lace a t
time t-j
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Chapter 5 

VARIABILITY AND NORMS

As a phenomenon, v a r i a b i l i t y  is  i l l u s t r a t e d  by the  range and 

magnitude o f  departures from a norm. A norm can be i d e n t i f i e d  fo r  

ind iv idual elements or f o r  la rg e  aggregates o f  elements. A norm is  

u su a lly  defined on the b a s is  o f  some measure o f  c e n t r a l i t y  w ithin a 

frequency d i s t r i b u t io n ,  u su a lly  the  mode.

Each norm e x i s t s  w ith in  a range o f  v a r ia t io n ,  which i s  a measure 

o f  d e f le c t io n  in e i t h e r  d i re c t io n  from the average o r  most re p re ­

s e n ta t iv e  form (Swadesh 1971:10). Id e a l ly ,  these  v a r ia t io n s  w ill  

e x h ib i t  the be ll-shaped  curve o f  a normal d i s t r ib u t io n ,  though th i s  

need not always be the case .

The curves shown in  Figure 5.1 rep resen t  ranges of v a r ia t io n  

about a norm. Each curve i s  bounded by l im its  which con ta in  th e  range 

o f  v a r ia t io n  (see Geertz 1959:1010 and Voget 1975:424 fo r  f u r th e r  

d iscuss ions  o f  these  p ro p e r t ie s  as they apply to c u l tu ra l  phenomena).

There a re  many in d iv id u a ls  in a population whose usages and 

p ra c t ic e s  depart  widely from these  s h i f t i n g  norms. They a re  c a l le d  

d ev ian ts .  Beth sa in ts  and c rim inals  a re  dev ian ts . Deviants a re  

r e je c te d  by t h e i r  fellows w hile  conformers are  more popular. The c lo se r  

in d iv id u a ls  conform to c u r re n t  norms, the  b e t te r  l ik ed  they  w il l  be
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(Argyle 1957:155), Social approval w ith in  places r e s t r i c t s  the 

number o f  deviants  so th a t  frequency d i s t r ib u t io n s  l i k e  th e  ones 

shown in Figure 5.1 tend to  be h ighly  le p to k u r t ic .

DIRECTIONAL CHANGES 

V a r ia b i l i ty  can come about as a r e s u l t  o f  the b io lo g ica l  

mechanisms o f  mutation and recombination o r  the comparable c u l tu ra l  

mechanism of innovation . Not a l l  v a r i a b i l i t y  w ith in  a l in eag e  o r  a 

population involves change, but a l l  changes involve v a r i a b i l i t y  

(Weinreich 1968:188).

Change involves se le c t io n  a f t e r  v a r i a b i l i t y  has come in to  

ex is ten ce .  I t  i s  s e le c t io n  of some s o r t  t h a t  is  respons ib le  fo r  

d ire c t io n a l  movement s ince  v a r ia t io n  about a norm w ill not change the 

norm except by destroying  i t  (Eggan 1963:354).

D irectional change in c u l tu re  r e s u l t s  from some choices being made 

a t  the  expense o f  o th e rs .  This i s  independent o f  the  r a te  a t  which 

th ings  change (d iscussed  in e a r l i e r  c h a p te rs ) .  Figure 5 .2  i l l u s t r a t e s  

the  process o f  d ire c t io n a l  change as the  transform ation  o f  both a 

norm and a range o f  v a r ia t io n  through tim e. Such m od if ica t ions  repre­

sen ts  departures from a l l  kinds o f  norms. Cumulative v a r ia t io n s  take 

on d irec t io n a l  o r ie n ta t io n s  which become v is ib le  through h in d s ig h t  when 

the h is to ry  o f  a lineage i s  in v e s t ig a te d .

D irectional changes occur w ith in  a l l  aspects o f  c u l tu r e .  They 

are  p a r t i c u la r ly  well-documented in  such areas as l i t e r a t u r e ,  a r t ,  

sc ien ce ,  technology, language, philosophy, and r e l ig io n .  In a l l  of 

these  l ineages ,  usages can be seen in terms o f  ranges o f  v a r ia t io n  

about a norm.
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In te rna l  d i r e c t io n a l  change is  o cca s io n a lly  r e fe r re d  to  as 

d r i f t ,  although t h i s  should not be confused with th e  kind o f  d r i f t  

described in chap te r  9 which is  a random process a sso c ia ted  with 

sampling e r r o r  and small popula tions .  Where th e  term d r i f t  has been 

used to  describe  th e  slow and im percep tib le  change th a t  l i n g u i s t i c  

and o th e r  c u l tu ra l  norms e x h ib i t  through tim e, i t  would seem to  be 

synonymous with th e  process o f  evo lu tion  in  g e n e ra l ,  except th a t  

d r i f t  does not appear to involve the  processes o f  conscious adoption 

o r  inward d if fu s io n .

S ap ir  (1949:218) has described  c u l tu ra l  d r i f t  as a complex s e r ie s  

of changes in a s o c i e t y 's  s e le c te d  inventory  o f  e l e m e n t - t r a i t s .  I t  

involves a d d i t io n s ,  lo s s e s ,  changes o f  emphasis, and changes in s t r u c tu re .  

Although he regarded l i n g u i s t i c  and c u l tu ra l  d r i f t  as non-comparable 

and un re la ted  p rocesses ,  languages and o th e r  c u l tu r a l  lineages  do 

change in  remarkably s im i la r  ways. As Aberle (1960:10) po in ts  out, 

furtherm ore, S ap ir  did not r e j e c t  the  comparison so much as he re je c ted  

the notion th a t  th e  d i re c t io n  o f  d r i f t  w ith in  a l i n g u i s t i c  lineage 

is  c au sa l ly  r e l a t e d  to  changes in  o the r  l in e a g e s .  As f a r  as he could 

t e l l ,  they were la rg e ly  independent o f  each o th e r .  L in g u is t ic  change, 

then, did not depend on changes in such areas as r e l ig io n  and a r t ,  

although periods o f  unusually rap id  c u l tu ra l  change did seem to correspond 

to  periods o f  a c c e le ra te d  l i n g u i s t i c  change (S a p ir  1912:241).

H arris  (1971:132) has s ta t e d  th a t  th e  p rocesses  o f  l i n g u i s t i c  

change have l i t t l e  in  common with the  kinds o f  change t h a t  occur in 

o ther  domains o f  n a tu re .  He argues ,  f o r  in s ta n c e ,  th a t  th e re  is  no 

analogue o f  the p r in c ip le  o f  na tu ra l s e le c t io n  in  h i s to r i c a l  l i n g u i s t i c s .
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Sopher (1972:323) agrees with th is  and p o in ts  ou t th a t  adaptive 

pressure  on language seems to be s l i g h t .  Yet Sopher does see o th e r  

processes th a t  opera te  s im i la r ly  in  d i f f e r e n t  realms. He f e e l s ,  fo r  

example, th a t  th e  s p a t ia l  aspects o f  hunan g en e t ic  d i f f e r e n t ia t io n  

and breeding resemble o th e r  s p a t ia l  p a t t e r n s  o f  face to  face in fo r ­

mation exchanges. Whether or not the changes in language and o th e r  

c u l tu ra l  l ineages  are  s u b je c t  to  the  same causes is  i r r e le v a n t ,  

however, i f  we a re  searching  fo r  s im i la r  p rocesses .

According to  Murdock (1949:198) l i n g u i s t i c  change exh ib its  

close p a r a l le l s  to  the evo lu tion  o f  s o c ia l  o rgan iza tion .  As examples 

he c i t e s  a l im i ta t io n  on the  p o s s i b i l i t i e s  o f  change, a s t ra in  

toward consis tency , s h i f t s  in eq u i l ib r iu m , compensatory in ternal 

readjustm ents, and re s is ta n c e  to  any in f lu en ce  from d iffus ion  th a t  

is not in  accord with the  overall  d i r e c t io n  o f  movement. S im ilar 

views have been expressed by Kroeber and Kluckhohn (1952:189), by 

Herskovits (1952:581), and by Eggan (1963:347).

Temporal S h i f t s

When change occurs, i t  does not occur a t  random, with some 

ind iv idua ls  changing in  one d ire c t io n  w hile  o the rs  are  developing 

in o the r  d i r e c t io n s .  The changes f a l l  i n to  c e r ta in  patterns  ca l le d  

s h i f t s .  These changes, which begin when th e  norm o f a p a r t i c u la r  

element s t a r t s  to  d i s in t e g r a te ,  e x h ib i t  o rd e r ly  p a t te rn s  o f  d i r e c t io n a l  

movement (Hall 1950:171, Weinreich 1968:187).

In l i n g u i s t i c s  the e f f e c t s  of d i r e c t io n a l  change have been 

ex tens ive ly  documented. Such change has occurred in  morphology, 

syn tax , vocabulary, meaning, phone tics ,  and phonemics. These changes
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occur much more rap id ly  to  sounds, words, and meanings than to  

grammar or s t r u c tu re .  Grammar and s t ru c tu re  tend to  be more p e r s i s te n t  

over time (Keesing 1958:371). Most changes a re  very g radual, but 

t h e i r  long-term consequences can be immense. S l ig h t  readjustments o r  

unsettlem ents  in  usage can bring about profound l i n g u i s t i c  changes 

in the  course o f  several thousand years  (Sap ir  1949:174). Comparable 

processes opera te  in o th e r  realms of c u l tu re  as w e ll .

Sound S h if ts

Sound s h i f t s  r e s u l t in g  from phonetic  and phonemic d r i f t  (as 

i l l u s t r a t e d  in Figure 5 .2) have produced a g re a t  deal o f  l i n g u i s t i c  

change through time. To the e x te n t  t h a t  i s o la t in g  mechanisms have 

been in e f f e c t ,  these s h i f t s  have a lso  led  to  d i f f e r e n t i a t io n  between 

languages.

One o f  th e  more well-known examples o f  t h i s  type o f  s h i f t  has been 

described  by Grimm's Law, which s t a t e s  th a t  the  "p", " t " ,  and "k" 

sounds in  Indo-European, preserved as such in Latin  and Greek (p is c u s , 

t r e s , centum), have changed to " f " ,  " th " ,  and "h" in  the  Germanic lan­

guages ( f i s h ,  th re e ,  hundred).

Grimm's Law describes  a s e r ie s  o f  consonant s h i f t s .  The same 

process a lso  a f f e c t s  vowels. Some examples o f  English vowel s h i f t s  

inc lude those t h a t  occurred during the Great Vowel S h i f t  in  the 

f i f t e e n t h  cen tu ry .  The following examples are  re p re se n ta t iv e  of 

t h i s  p a r t i c u la r  s h i f t :  nahme changed to  name, dayd to  deed, gaese 

to  geese, ween to  wine, stawn to  s to n e ,  gose to  goose, and hoose to  

house (Hall 1950:172, Baugh 1957:287)* When t h i s  s h i f t  occurred, a l l

*In IPA th ese  Middle English forms are  shown as name, dsd, ges , 
w in, s to n ,  gos, and hus.

118



the  long vowels in Middle English changed in  th e  same d i r e c t io n .  

L inguis ts  id e n t i fy  th i s  d i re c t io n  as being towards a h igher pos ition  

o f  a r t i c u la t io n  in the mouth (Hall 1950:171). Countless examples of 

s im i la r  sound s h i f t s  can be found in  Bloomfield (1933), Jesperson 

(1938), S tu r tevan t (1947), Sapir (1949, 1966), DeSaussure (1959), 

Whatmough (1960), Laird (1962), Lehman (1962), and Hall (1967).

Semantic S h if ts

L ingu is tic  change has a lso  manifested i t s e l f  in  semantic s h i f t s .  

When th i s  process takes place a word's meaning changes so t h a t  i t s  

o r ig in a l  connotation i s  lo s t .  That the term "poppycock", f o r  in s tance , 

o r ig in a l ly  meant " so f t  manure" i l l u s t r a t e s  a common process fa m i l ia r  

to  most.

Frequently, semantic s h i f t s  a re  accompanied by phonetic s h i f t s  

and the  r e s u l t in g  d iffe rences  between e a r l i e r  and l a t e r  forms are  

apparent only to p h i lo lo g is ts .  Figure 5.3 i l l u s t r a t e s  a combination 

o f  these  two processes. In th i s  diagram, A and B a re  two words with 

d i f f e r e n t  meanings and somewhat d i f f e r e n t  sounds. Whatmough (1960:77) 

uses an example o f  the Latin word t e s t a  (po t)  and th e  French word 

t e  te  (head). Etymological ly ,  t e t e  derives from the  e a r l i e r  word t e s t a . 

The phonetic s im i la r i ty  between the  two terms i s  q u i te  ev iden t.

In the t r a n s i t io n  from A (where the e a r l i e r  form is  in use) to  B 

(where the l a t e r  form is  used) th e re  i s  an in te rm ed ia te  s ta g e ,  C, 

during which time e i th e r  meaning might be used. As time progresses,

A is  used le s s  frequen tly  and B i s  used more f req u en t ly  u n t i l  the 

t r a n s i t io n  i s  complete. In the example given by Whatmough, the  word 

"pot" was o r ig in a l ly  used as a peripheral (and perhaps humerous)
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In  the t r a n s it io n  from (A) to  (3 ) th e r e  would 
be an Interm ediate sta g e  (C) in  which e i t h e r  
meaning might appear, w ith  a gradual d e cr ea s in g  
freq u en cy  o f (A) and a r i s in g  frequency o f  ( 3 ) .

A C

But (3)  s ta r t s  as m erely p er ip h era l to  (A)

Figure 5.3 (Whatmough 1960:78)
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synonym fo r  "head". Gradually the  slang term came to be used more 

and more f re q u e n t ly  u n t i l  i t  g radually  came to  rep lace  the  "co rrec t"  

term.

As th i s  semantic t r a n s i t io n  was p rogress ing , phonetic  s h i f t s  

a lso  occurred, and by the  time Latin had d i f f e r e n t i a t e d  in to  i t s  

various Romance descendan ts ,  the  word fo r  "head" had l o s t  a l l  connections 

with the e a r l i e r  word f o r  "po t" .  The e a r l i e r  word f o r  head (caput) had 

long s ince  d isappeared .

Figure 5.3 a l s o  i l l u s t r a t e s  a three-phase process t h a t  applies  

to more rap id  forms o f  l i n g u i s t i c  change. F i r s t  an ind iv idua l learns  

an a l te r n a t e  speech p a t te rn .  For some unspec if ied  time he is  fa m i l ia r  

with and uses both forms. Then one o f  the forms becomes obso le te  

(Weinreich 1968:184).

The same sequence o f  events  seems to  occur when new sounds and 

meanings a re  borrowed from o th e r  languages. Malkiel (1968:15) has 

observed th a t  a leng thy  period o f  b il ingualism  is  necessary before 

any s izea b le  d i f fu s io n  o f  elements from one d i a l e c t  o r  language to  

another can happen. As borrowed forms are  adopted w ith in  a population , 

the language as a whole can experience a s e r ie s  of in f in i te s im a l  

s h i f t s  in i t s  inven to ry  o f  sounds, meanings and vocabulary. The whole 

process leads to ev o lu t io n a ry  change.

More recen t examples o f  semantic s h i f t  might include th e  words 

"ghetto", "p ig", and " f a s c i s t " .  Whereas "ghetto" o r ig in a l ly  re fe r re d  

to c e r ta in  neighborhoods in ea s te rn  European c i t i e s  t h a t  were surrounded 

by w alls  and were guarded by so ld ie rs  who prevented any o f  the 

inhab itan ts  from le a v in g ,  i t  now re fe r s  to  any neighborhood in  the
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United S ta te s  in h ab ited  p r im ar ily  by in d iv id u a ls  o f  African descent. 

"F asc is t"  used to  r e f e r  to  anyone who believed in a modem industr ia l  

d i c ta to r s h ip ,  th e  more or le s s  p r iv a te  ownership o f  the  means o f  

production , m i l i t a r i s m ,  and the  r a c ia l  s u p e r io r i ty  o f  one 's  own people. 

I t  now seems to  r e f e r  to  anyone who i s  v io le n t ly  d i s l ik e d .  "Pig" 

used to r e f e r  to  an animal t h a t  Moslems and Ethiopians found p a r t i ­

c u la r ly  re v o l t in g .  I t  i s  now used to  r e f e r  to  members of the  con­

s tab u la ry .

Meanings change through time. Sometimes new meanings d r ive  old 

ones out o f  ex is te n c e .  Sometimes they do n o t .  I t  could be th a t  

Gresham's Law describes  the  usage of words in  a speech community in 

much the  same way th a t  i t  describes  th e  flow o f  money w ithin  an 

economic community. Bad words and bad meanings might drive good ones 

ou t of c i r c u la t io n .  Bad words would be those  t h a t  have come to  be 

app lied  to so many d i f f e r e n t  th ings  t h a t  they have l o s t  the  a b i l i t y  to 

r e f e r  to  anything s p e c i f i c  a t  a l l .

In r e l ig io u s  l ineages  s h i f t s  in meaning a re  a lso  widespread.

This process is  exem plified  in  th e  h is to ry  o f  the  Jewish ho liday ,  

Passover. In Hebrew the word f o r  th i s  ho liday  is  Pesach. Schauss 

(1965:495) po in ts  out t h a t  Pesach was o r ig in a l ly  a nature  f e s t i v a l  

c e le b ra t in g  the  r ipen ing  o f  crops a f t e r  the  w in te r  ra in s  o f  the  

Mediterranean region (Sopher 1967:20). I t  was l a t e r  a l t e r e d  in to  a 

h i s t o r i c  holiday c e le b ra t in g  the  Exodus o f  th e  Jews out o f  Egypt. When 

C h r i s t i a n i ty  evolved out o f  Judaism, many Jewish customs were re ta ined .  

The observance o f  Pesach was one o f  th e se .  In C h r i s t i a n i ty ,  however, 

Pesach surv ived  with a changed meaning. I t  continued to  be observed
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a t  the same time o f  y e a r ,  but i t  became a c e leb ra t io n  o f  the  

c ru c i f ix io n  and r e s u r re c t io n  o f  Jesus ,  The c o n t in u i ty  of form is  

r e f l e c te d  in the word f o r  th i s  holiday in Latin and Greek (P asch a ) , 

I t a l i a n  (Pasqua), Spanish (Pascua), French (Paques), Norwegian (Paske), 

and Russian (P aska). In England and Germany the name o f  Pesach was 

changed to  E as te r  and O s t e r f e s t , which re f le c te d  l i n g u i s t i c  su rv iv a ls  

from th e  e a r l i e r  Teutonic r e l ig io u s  t r a d i t io n s  (with changes o f  

meaning). I n t e r e s t i n g ly ,  the  Anglo-Saxon and Germanic f e s t i v a l s  

honoring the dawn goddess (Eastre  in the  Anglo-Saxon d ia le c t s  and 

Ostern in  the German d ia le c t s )  ce leb ra ted  the end o f  w inter and the 

coming o f  sp ring .

Form S h if ts

When semantic s h i f t s  occur, th e  outward form o f an element 

remains the  same w hile  i t s  meaning changes. When form s h i f t s  occur, 

the outward appearance o f  something changes while i t s  function  or 

meaning s tay s  the same. When ind iv idua ls  g radua lly  cease c a l l in g  

something gaso line  and begin c a l l in g  i t  p e tro l  o r  oatmeal, a form 

s h i f t  is  taking p la c e .  In t h i s  s i tu a t io n  the word "gasoline" i s  not 

undergoing a change in outward appearance o r  sound. In s tead ,  th e re  i s  

a s h i f t  in  p re fe rence  to  another form th a t  i s  e n t i r e ly  d i f f e r e n t  from 

the o r ig in a l  one.

Gasoline has many fu n c tio n s .  One o f  these i s  to  serve as a 

fuel in  in te rn a l  combustion engines. I f  t h i s  function  g radua l ly  comes 

to be served by methane g as ,  then gaso line  w ill have been rep laced  

by something with the  same function  but a d i f f e r e n t  form.
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In the  economic realm, s h i f t i n g  preferences among those who 

purchase goods and se rv ice s  produces a pa t te rn  o f  change id e n t ic a l  

in operation  to  s h i f t i n g  preferences  in the l i n g u i s t i c  and behavioral 

realms. Figure 5 .4 ,  f o r  in s tan ce ,  shows how one p a r t i c u l a r  product 

captured 70% o f  the  market in  four small I l l i n o i s  towns. As th e  new 

product gained in  p o p u la r i ty ,  the  o thers  g radually  l o s t  ground.

Carried to  i t s  lo g ica l  conclusion, we might f ind  the  o ld e r  products 

f in a l ly  being driven out o f  the  market place a l to g e th e r .  The numeri­

cal expansion o f  one element would then have caused th e  numerical 

con trac tion  and eventual e l im ina tion  o f  two o thers  having th e  same 

purpose and func tion .

Note the s im i la r i ty  between Figures 5 .4 ,  5 .3 ,  and 5 .2 .  S h if t in g  

preferences among a v a i la b le  products in the economic realm has re su l ted  

in the development o f  a new norm in  Figure 5 .4 .  S h if t in g  preferences 

among vocabulary elements in Figure 5.3 a lso  r e s u l t s  in a new norm.

In both o f  these  examples, the norm is  the element w ith the w idest 

usage.

Functional S h if ts

Another way in which norms s h i f t  through time i s  through changes 

in func tion . Functional changes occur when the  outward appearance of 

something ( i t s  form) p e r s i s t s  while i t s  purpose o r  func tion  changes.

The function  of most r e l i g io n s ,  fo r  example, includes such th ings  as 

providing metaphysical exp lana tions ,  ju s t i f y in g  group values and 

customs, enhancing group s o l i d a r i t y ,  p lacating  f e a r s ,  and o f fe r in g  

ra t io n a l i z a t io n s  fo r  the  ex istence  o f  e v i l .  Religion a lso  keeps the  

poor from murdering th e  r i c h .  These functions can change and others
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can take  t h e i r  p lace .

Many re l ig io n s  have food taboos. The o r ig in a l  func tion  of 

these  b e l ie f s  may have been to  keep people from poisoning themselves 

on unfam ilia r  or improperly prepared food. Gradually these  taboos 

acquired  o th e r  fu n c tio n s ,  among them being the prevention o f  con tac t 

and in te rb reed ing  with o th e r  groups. Today, in  most o f  the  English- 

speaking world a t  l e a s t ,  va r ious  governmental agencies have assumed 

the r o le  o f  p ro tec tin g  the  pub lic  from unclean o r  t a in te d  food. In 

many p laces ,  then , food avoidance p a t te rn s  th a t  derive  from p a r t i c u l a r  

re l ig io u s  b e l ie f s  about c le a n l in e s s  have become redundant. Those th a t  

p e r s i s t  do so because t h e i r  secondary functions  have surv ived  and 

continue to p lace r e s t r i c t i o n s  on commensality and in te rm arr iag e .  What 

were l a t e n t  functions  have become primary func tions .

Another example of a s h i f t i n g  functional norm can be seen in  

the  changing ro le  o f  the domesticated horse. Horses used to  provide 

t r a n s p o r ta t io n .  In the in d u s t r i a l i z e d  world they now provide en terta inm ent.

S tru c tu ra l  S h i f t s  

S tru c tu ra l  s h i f t s  invo lve  changes in  the  way t h a t  various  elements 

are  organized in  r e la t io n  to  one ano ther .  In language th i s  r e f e r s  to  

changes in such th ings  as granmar, morphology and syn tax .

L inguists  c l a s s i fy  languages in to  d i f f e r e n t  s t r u c tu ra l  groups 

according to  how they resemble each o th e r  in  such c h a r a c t e r i s t i c s  as 

word o rder ,  method o f  modifying ro o t s ,  use o f  p re f ixes  and s u f f ix e s ,  

method o f  fusing and jux tapos ing ,  use o f  in te rn a l  t ran s fo rm a tio n s ,  use 

o f  s t r e s s ,  and use of tone. From these  fea tu res  d i f f e r e n t  types o f

126



l i n g u i s t i c  s t r u c tu r e  can be i d e n t i f i e d .  D if fe ren t  languages a re  thus 

o f ten  sa id  to  be i s o l a t i n g ,  a g g lu t in a t iv e ,  i n f l e c t i v e ,  symbolic, 

p re f ix in g ,  s u f f ix in g ,  fu s io n a l ,  a n a ly t ic ,  s y n th e t ic ,  po ly syn the tic ,  

p u re - r e la t io n a l ,  or m ix ed -re la t io n a l  (see S ap ir  1949:122-143 fo r  an 

explanation  o f  the se  te rm s).  These a re  a l l  formal ca tego ries  which have 

nothing to  do with p h y le t ic  descen t--a  d is t in c t io n  noted by R adc lif fe -  

Brown (1968:164).

When e n t i r e  languages s h i f t  from one o f  these  types to  ano ther ,  

s t r u c tu ra l  change occurs. The d i f f e r e n t  ca tego rie s  themselves define  

the d i r e c t io n  of change. S tru c tu ra l  change a lso  occurs when is o la te d  

p a r ts  of a language undergo these  s h i f t s .

Other aspec ts  o f  c u l tu r e  e x h ib i t  s t ru c tu re  in much the  same way 

th a t  languages do. One can speak o f  th e  s t ru c tu re  e x is t in g  w ithin  

such th ings  as r e l i g io n ,  commerce, government, k insh ip , soc ia l  c o n t ro l ,  

law, communication, educa tion ,  w arfa re ,  sc ience , and p lay . Each o f  

the  so c ie ta l  subsystems can be ca tegorized  in to  formal types.

D irectional change then m anifests  i t s e l f  by s h i f t i n g  toward o r  away 

from one o f  the  i d e n t i f i e d  forms.

Religion provides one i l l u s t r a t i o n  o f  how these  subsystems can 

be c l a s s i f i e d  in to  s t r u c tu r a l  ty p es .  Sopher (1967:4) has categorized  

re l ig io n s  in to  simple e th n ic ,  compound e th n ic ,  complex e th n ic ,  

u n iv e rsa l iz in g ,  and segmental systems. At the  same time, re l ig io n s  

can be p a n th e i s t i c ,  p o ly th e i s t i c ,  m ono the is tic ,  d u a l i s t i c ,  a t h e i s t i c ,  

o r  a n im is t ic .  William James (1902) id e n t i f i e d  sacram ental, p rophe tic ,  

and mystical types o f  r e l i g io n s .

E n tire  c u l tu re s  can a lso  e x h ib i t  s t r u c tu r e .  They are  f requen t ly
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divided in to  formal ca teg o r ie s  based on these s t r u c t u r a l  c h a r a c te r i s t i c s .  

Sometimes these  ca te g o r ie s  a re  assoc ia ted  with a theory  of h is to ry ,  

sometimes no t.  Benedict (1959:79) id e n t i f i e d  Dionysian and AppolIonian 

cu l tu re s  w hile Spengler (1932) saw AppolIonian and Faus tian . Freud 

d is t in g u ish ed  between o r a l , an a l ,  p h a l l i c ,  and s a d i s t i c  socia l s t r u c t u r e s , 

while T a lc o t t  Parsons cha rac te r ized  d i f f e r e n t  s o c i e t i e s  as having 

achieved or asc r ibed  p a t te rn s  of s t a t u s ,  un ive rsa l o r  p a r t i c u l a r i s t i c  

p a t te rn s  o f  soc ia l  m o b il i ty ,  and s p e c i f ic  or d i f f u s e  soc ia l r e la t io n ­

ships (Parsons 1964:101-110, Voget 1975:441).

Sorokin (1962) ca tegorized  s o c ie t ie s  according to whether they 

were id e a t io n a l  or sen sa te  and saw h is to r i c a l  change as the o s c i l l a t io n  

o f  s o c ie t ie s  back and fo r th  between these  two extrem es. Other scholars  

have found in t ro v e r te d  and ex troverted  s o c ie t ie s  (Sap ir  1966:170); 

t r a d i t i o n - d i r e c te d ,  in n e r -d i re c te d ,  and o th e r -d i r e c te d  s o c ie t ie s  

(Riesman 1953:23); achievem ent-oriented, a f f i l i a t i o n - o r i e n t e d ,  and 

power-oriented s o c ie t ie s  (McClelland 1967:43,438); and theonomous, 

heteronomous, and autonomous s o c ie t ie s  (T i l l i c h  1 9 7 2 :x x i i i ) .

During the l a s t  cen tury , when Social Darwinism was enjoying i t s  

g r e a te s t  in f lu e n c e ,  i t  was coimon fo r  scholars to  id e n t i fy  successive 

s tages  o f  c u l tu ra l  evo lu tion . Retardation , savagery , barbarism , 

c i v i l i z a t i o n ,  and enlightenm ent were terms f re q u e n t ly  used to  label 

these s ta g e s .  Quite o ften  these  terms were p u re ly  d e sc r ip t iv e  in  

nature and were used to  b u t t re s s  the notion t h a t  s o c ie t i e s  evolved in 

a u n i l in e a r  and progress ive  fash ion . For most developmental evo­

l u t io n i s t s  o f  t h i s  p e r io d ,  the  d i re c t io n  o f  c u l tu r a l  change was upward. 

Evolution was thus advancement and improvement. Because of th i s  i t  

was a common p ra c t ic e  to  define each stage on th e  basis  of various
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s t ru c tu ra l  elements arranged along a sca le  ranging from p r im it iv e  

and simple to advanced and complex. Passing from one s tage  to  the  

next rep resen ted  major s t r u c tu r a l  sh if ts  in  the  c u l tu re  o f  d i f f e r e n t  

groups. Cultures passed from something to  something, and d i r e c t io n a l i t y  

could be in fe r re d  from th e  conditions th a t  were thought to  e x i s t  before 

and a f t e r  each s h i f t .  This led  to  the id e n t i f i c a t io n  o f  many d i f f e r e n t  

kinds of s t r u c tu ra l  change, which might have been p e r fe c t ly  accep tab le  

even today had they not been so r ig id ly  t i e d  to  notions of c u l tu r a l  

advancement and sequences o f  upward progress.

One o f  the le ad e rs  o f  t h i s  school was Lewis Henry Morgan. In his 

book Ancient Socie ty  (1877:389) he id e n t i f ied  two primary types of 

soc ia l  o rg an iz a t io n ,  which he called  so c ie ta s  (anc ien t so c ie ty )  and 

c i v i t a s  (modern c i v i l  s o c ie ty ) .  Change from s o c ie ta s  to  c i v i t a s  

involved a major s t r u c tu r a l  s h i f t  from organ ization  based on personal 

r e la t io n s h ip s  and k insh ip  to  organization based on property  r ig h ts  and 

place o f  res idence . Maine (1963:165) found a s im i la r  kind o f  s t r u c tu ra l  

s h i f t  occurring when s o c i e t i e s  based on s t a t u s  re la t io n s h ip s  (where 

r ig h ts  and o b l ig a t io n s  were defined by one's  p o s it io n  in  a family) 

evolve in to  s o c ie t ie s  based on con tract r e la t io n s h ip s  (where r ig h t s  

and o b l ig a t io n s  were independent o f  family t i e s ) .

R ed f ie ld 's  (1947) d i s t i n c t io n  between fo lk  and urban s o c i e t i e s ,  

as well as the  s h i f t  from qemeinschaft (family and v i l l a g e  so c ia l  

o rgan iza tion ) to  g e s e l l s c h a f t  ( c i ty  and s t a t e  so c ia l  o rgan iza tio n )  

described by Tonnies (Timasheff 1955:98), the s h i f t  from organic  to  

mechanical s o l i d a r i t y  described  by Durkheim (1964:260), and the  

d is t in c t io n  between na tu ra l  and p o l i t ic a l  commonwealths made by
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Hobbes (1939:177) were a l l  s im i la r  to  the  schemes o f  Morgan and Maine.

Other well-known versions of s t ru c tu ra l  change include Auguste 

Comte's p rogress ion  from theologica l to metaphysical and p o s i t i v i s t i c  

systems; H erbert Spencer's  sequence o f  change from conmunal to 

m i l i t a r i s t i c  and in d u s t r ia l  forms o f  socia l o rg an iza tio n ;  G r if f i th  

T ay lo r 's  su ccess iv e  s tages o f  th e o c ra t i c ,  g e o c ra t ic ,  and weocratic 

forms o f  c u l tu r e ;  W. W. Rostow's t r a n s i t io n  from t r a d i t i o n a l  to  mature 

and mass-consumption s o c ie t i e s ;  Karl Marx's s tages  of p rim itive  

communism, feudalism , cap i ta l ism , and s o c i a l i s t i c  communism; and 

Thorstein  V eb lin 's  peaceable, p redatory , s t a t u s ,  em ulative , and pecu­

n ia ry  s tages  o f  c u l tu re  (Veblin 1934:197, 215, 305, 390; Voget 1975: 

191; Taylor 1951:4; Rostow 1963:4-11).

Most o f  th e se  schemes are  out o f  favor today because of th e i r  

a s so c ia t io n  with the  idea o f  progress and improvement, which implied 

eva lua tive  s tan d a rd s .  As Collingwood (1972:321) has pointed out, 

however, so c ia l  and cu l tu ra l  evolu tion  would never have become an 

o b jec tionab le  concept i f  i t  had r e fe r re d  only to  th e  modification o f  

th ings  in an o rd e r ly  sequence ( i . e . ,  one th ing a f t e r  ano ther) .

A major o b jec tio n  to  s tu d ie s  t h a t  generate  developmental 

c l a s s i f i c a t io n s  is  th a t  the whole approach i s  t e l e o l o g i c a l . As Myrdal 

(1968:1851) has pointed o u t ,  such an approach assumes a purpose while 

a t  the same time p resen ting  an in e v i ta b le  sequence of stages as 

evidence t h a t  t h i s  purpose i s  being f u l f i l l e d .  Each w r i te r  has a 

d i f f e r e n t  d e s t in y  in  mind and each one ad ju s ts  his theory and gives 

i l l u s t r a t i o n s  to  f i t  these  preconceptions.

S tru c tu ra l  c l a s s i f i c a t io n s  are based on how ind iv idua ls  organize 

t h e i r  behavior in p a r t i c u la r  p laces . Embedded w ith in  the se  organizing
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s t ru c tu re s  a re  ind iv idua l behavioral elements and c u l tu re  t r a i t s .

When s t r u c tu r a l  s h i f t s  o ccu r ,  the r e la t io n s h ip s  between these elements 

a re  transform ed.

Many sch o la rs  a re  concerned only with th e se  s t ru c tu re s  and tend to 

ignore ind iv idua l elements. Malinowski (1969:33), f o r  one, has pointed 

out some o f  the  d i f f i c u l t i e s  in  analyzing c u l tu r e  on the  basis o f  

ind iv idual t r a i t s .  He argues th a t  most t r a i t s  cannot be is o la te d  as 

rea l  th ings  s ince  they do n o t  appear independently  o f  each o th e r .  Boats, 

fo r  in s ta n c e ,  can have b lu n t ,  round, o r  sharp s t e r n s ,  but b lun tness ,  

roundness, and sharpness cannot e x i s t  alone even though these designs 

a re  c u l tu re  t r a i t s  capable o f  being t r a n s f e r r e d  between d i f f e r e n t  p laces . 

Malinowski f e l t  t h a t  to  t r e a t  cu l tu re  in terms o f  th e se  individual 

elements was to  co u r t  e r r o r .  Instead he r e l i e d  on functional explana­

t io n s  and p re fe r re d  to  analyze c u l tu re  on th e  bas is  o f  observable 

processes l in k in g  these  t r a i t s  to g e th e r .  Malinowski was no P la to n is t .

Stemming in  la rg e  p a r t  from Malinowski and o th e r  leading 

fu n c t i o n a l i s t s ,  th e re  a re  many today who w i l l  claim th a t  places and 

cu l tu re s  a re  not simply the sum of t h e i r  elements but are  in s tead  the 

linkages and in te r a c t io n s  o f  these elements. Elements do, however, 

e x i s t  independently . To paraphrase Anselm, they  e x i s t  in  the under­

stand ing . From here they can pass to  o ther  in d iv id u a ls  as ideas 

tran sm it ted  by ephemeral performances. S tru c tu re s  a re  a lso  ideas 

e x is t in g  in  the understanding. Even though they organize and connect 

b i l l io n s  upon b i l l io n s  o f  o th e r  ideas and elem entary b i t s  of data  in to  

workable wholes, they a re  in  the end nothing more than cu l tu ra l  

elements them selves. The only  d if fe ren ce  i s  t h a t  s t ru c tu ra l  p a t te rn s
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e x i s t  on success ive ly  higher and h ighe r  le v e ls  o f  a b s t r a c t io n .  At 

the h ig h e s t  le v e ls  of a b s t ra c t io n  they  form metaphysical paradigms 

and cosmologies. S tru c tu ra l  elements a t  a l l  le v e ls  o f  abstrac tion  

can be tran sm itted  between places and between members o f  a population 

in  much th e  same manner as s ing le  c u l tu r a l  t r a i t s ,  except i t  probably 

happens f a r  le s s  f requen t ly .  I f  th e  in te r a c t io n s  o f  c u l tu re  t r a i t s  

and behav ioral elements are  r e a l ly  j u s t  o th e r  c u l tu re  t r a i t s  and 

behavioral elements, then places and c u l tu re s  are  indeed the sum o f  

t h e i r  elem ents.

Paradigm S h if ts

Thomas Kuhn (1971) has w r i t te n  about paradigm s h i f t s  as something 

t h a t  happens when th e re  are  revo lu t iona ry  changes in  s c i e n t i f i c  thought.

He was p r im ar i ly  concerned with how change occurs w ith in  s c i e n t i f i c  

communities, bu t he re a d i ly  admitted (1971:208) t h a t  th e  same processes 

app lied  to  o th e r  communities as w e ll .  He noted t h a t  h is to r ia n s  of 

l i t e r a t u r e ,  music, a r t ,  and p o l i t i c a l  development have been concerned 

with the same revo lu tionary  breaks in  s t y l e ,  t a s t e ,  and in s t i tu t io n a l  

s t r u c tu r e .

Paradigms, to  expand somewhat on Kuhn's (1971:43,175) d e f in i t io n ,  

a re  h ie ra rc h ie s  of knowledge, techn ique , th e o ry ,  b e l i e f ,  value, and 

commitment shared by members o f  s c h o la r ly  communities held together 

by common jargons and informal communication networks. These con­

s t a n t l y  changing communities form a h ie ra rc h ic a l  s t r u c tu r e  with in d iv id u a ls  

belonging to  a number o f  them s im ultaneously . Within each community 

th e re  a re  concre te  p a s t  achievements t h a t  become p a r t  o f  i t s  hierarchy 

o f  b e l i e f s ,  values, and techn iques . These p a s t  achievements serve as 

models or examples fo r  the so lu t io n  o f  problems. They a lso  serve to
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id e n t i f y  which problems w ill  be in v e s t ig a te d .  An indiv idual can 

become a member of a community by acqu ir ing  i t s  paradigms and accepting 

i t s  commitments. At the  h ig h e s t  level o f  a b s tra c t io n  these  paradigms 

are  world views th a t  blend im perceptib ly  in to  metaphysics.

Paradigm s h i f t s  take p lace when ind iv idua ls  switch th e i r  

a l leg ia n ces  from one body o f  theo ry  to  ano ther .  This can occur when 

problems change o r  when e x i s t in g  th e o r ie s  f a i l  to exp la in  new phenomena 

as well as some o f t h e i r  com petito rs .  The pos ition  o f  the  com petitor 

i s  c r u c i a l .  Without a com petitor, a paradigm s h i f t  does not occur.

Taking a neo-Kantian p o s i t io n ,  Kuhn (1971:113,150) po in ts  out th a t  

paradigms a re  p re re q u is i te s  to  percep tion  i t s e l f .  In d iv idua ls  with 

d i f f e r e n t  paradigms l i t e r a l l y  see d i f f e r e n t  th in g s .  When new paradigms 

a re  cons truc ted , old terms and concepts form new re la t io n s h ip s  with 

one ano ther .  A fter d iscovering  oxygen, fo r  in s tance , L avo is ie r  l iv ed  

in a world d i f f e r e n t  from t h a t  o f  h is  contemporaries (Kuhn 1971:118).

A paradigm s h i f t  is  a conversion experience which involves 

changing percep tions .  Like a g e s t a l t  s h i f t ,  i t  cannot be forced and 

i t  must happen a l l  a t  once or no t a t  a l l .  This abrupt s h i f t  happens 

w ith in  in d iv id u a ls .  Within groups, th e re  i s  a gradual s h i f t  in  a l l e ­

giance from one paradigm to  an o th e r .  As th e  new one is  adopted the  

old  one i s  d iscarded . This f re q u e n t ly  occurs when th e  holders  o f  o ld  

paradigms d ie  out and are slowly rep laced  by younger in d iv id u a ls  who 

adhere to  new paradigms (Kuhn 1971:151,158). The process is  the  same 

as the one shown in Figure 5 .4 .

O rien ta t ion  o f  S h if ts

When the re  are  temporal s h i f t s  in norms and ranges o f  v a r i a b i l i t y
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the re  are  a lso  d ire c t io n a l  s h i f t s .  This is  not to  say t h a t  such 

changes a re  u n id irec tio n a l  and non-revers ib le  o r  t h a t  th ey  are  

n ece ssa r i ly  p re d ic ta b le .

There a re  two kinds of d i re c t io n  th a t  evolu tionary  change can 

take .  As was pointed out in  the  l a s t  chapter, these  inc lude  inward 

and outward evolu tion  (where movement i s  toward or away from previous 

conditions w ith in  the  same place) in addition  to  convergence and d i ­

vergence (where movement is  toward o r  away from cond itions  e x is t in g  in 

o ther  p la c e s ) .  There i s  a lso  a th i rd  kind of d i re c t io n a l  movement 

t h a t  describes s p e c i f i c  tendencies and is  independent of th e  f i r s t  

two (although i t  may coincide with th e  f i r s t  two). I t  i s  th i s  kind 

o f  d irec tio n a l  heading th a t  in d iv id u a ls  w riting  on c u l tu r a l  change 

usually  t r y  to  id e n t i f y .  Three rep resen ta t ive s  of th e  many a l te rn a t iv e  

d irec tio n a l  o r ie n ta t io n s  suggested in  the l i t e r a t u r e  w ill  be pre­

sented here: l e a s t  e f f o r t ,  r a t i o n a l i z a t io n ,  and elegance.

L east E ffo r t

Z ip f 's  p r in c ip le  o f  l e a s t  e f f o r t  has o ccasiona lly  been used to 

explain why th ings  change in  p a r t i c u l a r  d ire c t io n s .  This p r in c ip le  

holds t h a t  in s i tu a t io n s  allowing a l te rn a t iv e s  we choose those  procedures 

t h a t  r e s u l t  in  th e  l e a s t  amount o f  probable work (Z ipf 1949, 1947:627).

In l i n g u i s t i c s  th i s  can lead  to  such th ings  as s lu r r in g  ("an" fo r  

and, "wadduh" fo r  w ater ,  "gotcha" fo r  got you), c lipp ing  ("lab" fo r  

lab o ra to ry ,  "gym" fo r  gymnasium, "bus" for omnibus), and the  formation 

o f  con trac tions  ( " i s n ' t  fo r  is  no t,  " d id n 't"  fo r  d id  n o t ) .  Examples 

l i k e  these  can go on in d e f in i t e ly .  In geography th i s  p r in c ip le  has led 

to  such form ulations as H o te l l in g 's  ic e  cream vendor model, R e i l ly 's
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law of r e t a i l  g r a v i t a t io n ,  and von Thunen's r in g s .  I t  i s  a lso  im p l ic i t  

in the g rav ity  model.

The Augustinian view o f  human natu re  assumes, however, t h a t  men 

always a c t  r a t i o n a l ly —a p o s i t io n  th a t  i s  no longer accepted (see 

Pareto 1935:148, Simon 1952, and Pred 1967:8-10). Even though Z ip f 's  

p r in c ip le  appears to  have some m e r i t ,  i t  does not seem to have made 

much headway in e i t h e r  socia l theory o r  l i n g u i s t i c s  and has been la rg e ly  

ignored by scho lars  in these d is c ip l in e s  (Greenberg 1968:265, Timasheff 

1955:202).

R a t io n a l iza t io n

Another possib le  heading th a t  change might take is  in  the  d i r e c t io n

of r a t i o n a l i t y .  This i s  the  c l a s s i c  p o s i t io n  taken by Max Weber, who

s tre s s e d  th a t  man has co n s tan t ly  through time ra t io n a l iz e d  and made

s u b jec t  to c a lc u la t io n  and p red ic t io n  what in  e a r l i e r  ages had been

regarded as chance occurrences.

Examples o f  th i s  d ire c t io n a l  trend  include such th ings as the 

e lim ination  of magical procedures in  r e l i g io n ,  the  displacement o f  

personalized  systems o f  j u s t i c e  by the  impersonalized co d if ied  systems 

o f  the modern world, the  d ec l in e  o f  musical spontaneity  in favor o f  the  

p rec ise  and r ig id  no ta tiona l s ta n d a rd iz a t io n s  o f  modern symphonies, th e  

r i s e  o f  modern accounting systems, and th e  growth of modern co rpora te  

bureaucracies (Weber 1958:26, Coser 1971:233).

A s im ila r  p o s i t io n  has been taken by G albraith , who has made the 

growing a b i l i t y  of modern corpora tions  to  reduce r is k  and to inc rease  

t h e i r  capacity  to contro l and p re d ic t  t h e i r  own d es tin ie s  through 

rigorous planning and a c q u is i t io n  o f  t h e i r  own sources of cap i ta l  a
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cen tra l  th e s i s  o f  h is  book The New In d u s tr ia l  S ta te  (1967). Elsewhere, 

Parsons (1964:499) has w r i t te n  t h a t  when social systems change, the  idea 

th a t  they change in  th e  general d i re c t io n  of r a t i o n a l i t y  has a consid­

e rab le  amount o f  v a l id i t y .

Elegance

A th i r d  p o ss ib le  o r ie n ta t io n  of change i s  in  th e  d i r e c t io n  of 

elegance. This may seem to  border on mysticism, bu t  such an impression 

i s  not in tended. Elegance involves a e s th e t ic  appeal and i t  is  one 

important f a c to r  in  the  acceptance of new ideas and th e o r ie s  (Kuhn 

1971:156). Elegant d i r e c t io n s  are  those which involve the  ex tension  

o f  a s o c ie ty 's  values in to  wider and more comprehensive c o n te x ts .  

Elegance a lso  involves symmetry in  the  sense t h a t  the  id e a s ,  b e l i e f s ,  

and motives fo r  behavior t h a t  people harbor must be c o n s is te n t  with 

each o th e r .  I f  they a re  n o t ,  agreements are d i f f i c u l t  to  come by, 

p r i o r i t i e s  are  vague, and th e  p o s s i b i l i t y  o f  in te rn a l  d is sen s io n  is  

increased.

A esthe tic  judgments a re  also  p a r t  o f  the percep tion  p rocess .

As Kuhn (1971:195) and Lowenthal (1961:250) have poin ted  o u t ,  appro­

p r ia t e ly  programmed perceptual mechanisms have su rv iva l va lue . The 

person who be lieves  he is  a poached egg, fo r  in s ta n c e ,  i s  a t  a d i s t i n c t  

disadvantage when i t  comes to  su rv iva l in most environments. Appro­

p r ia te  ac t ions  insure  su rv iva l in h o s t i l e  environments. Decisions 

and choice precede a c t io n  and a e s th e t ic  judgments a re  p a r t  o f  the 

decision p rocess .

At th e  lowest level o f  a b s t r a c t io n ,  perceptual mechanisms e x i s t  

as f i g h t / f l i g h t ,  approach/avoidance, Ayer's (1946:102-114) bah /hurrah ,
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and Pepper's  (1958:267) ap p e t i t io n /av e rs io n  r e f le x e s .  These re ­

f lexes  are  p r im it iv e  a e s th e t i c  judgments. Judgment occurs in terms 

of good/bad, t r u e / f a l s e ,  b e a u t i fu l /u g ly ,  and dangerous/benign. Re­

flexes  l i k e  th e se ,  based on condition ing , have co ns iderab le  su rv iva l 

value in S k in n e r 's  (1965:55) opinion.

At the  h ig h e s t  le v e ls  o f  a b s t ra c t io n ,  perceptual mechanisms 

e x i s t  as cosmologies and world views (Jackson 1952:7, Lowenthal 1961: 

242, Tuan 1971:21). A cosmology may be more o r  l e s s  unconscious o r  i t  

may be highly form alized  in the  guise o f  some r e l ig io u s  o r  p o l i t i c a l  

t r a d i t i o n .  Once e s t a b l i s h e d ,  cosmologies become m an ifes t  in  the  

a e s th e t ic  and ev a lu a t iv e  judgments of t h e i r  adherents  (Tuan 1967:7).

The cons truc t ion  o f  cosmologies and th e o r ie s  t h a t  exp la in  the  

unknown r e s u l t  from the  same urges t h a t  produce works o f  a r t .  A rt 

here i s  to  be taken in  i t s  commonly accepted meaning, a lthough in  i t s  

broadest sense , a l l  a r t i f a c t s ,  whether ephemeral o r  du rab le ,  u t i l i t a r i a n  

or n o n - u t i l i t a r i a n ,  a re  works of a r t .

As an i l l u s t r a t i o n  of how th i s  can happen, cons ider  th e  a b i l i t y  

of the  human b ra in  to rece ive  and process v a s t  amounts o f  inform ation 

about the ou ts ide  world. That th i s  has been a major f a c t o r  in  human 

survival i s  f a i r l y  well agreed upon. I t  has become so much a p a r t  o f  

us t h a t  we now re q u ire  t h i s  kind of s t im u la t io n  a l l  th e  time fo r  

proper func tio n in g .  Prolonged sensory dep riva tion  leads  to  d is o r ie n ­

ta t io n  and madness, w hile  sensory depriva tion  during infancy can lead  

to mental r e ta rd a t io n .  The hab its  of judgment and a e s th e t i c  c re a t io n  

have a lso  become in g ra in ed .  So much so in  f a c t ,  t h a t  they have become 

a c t i v i t i e s  engaged in f o r  t h e i r  own sake.
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Mace (1968:292) has discussed such rev e rsa ls  o f  the  means-end 

r e la t io n s h ip  and po in ts  to  an analogy w ith the dom esticated c a t ,  which 

has a l l  o f  i t s  bodily  needs provided fo r  but which s t i l l  chooses to 

pass much o f  i t s  time prowling fo r  young birds and mice. For the c a t ,  

hunting has become an a e s th e t ic  a c t i v i t y .  I t  no longer k i l l s  to l i v e ,  

but in s te ad  l iv e s  to  k i l l .  The behavior th a t  once insured  i t s  surv ival 

s t i l l  continues even though surv ival has now been insured through o th e r  

means. So with man. The search fo r  elegance and th e  a e s th e t ic a l ly  

appealing has become an end in  i t s e l f ,  thus in je c t in g  an element of 

i n s t a b i l i t y  in to  th ings  as they are  a t  any given tim e. I t  is  possib le  

th a t  what we c a l l  a r t  i s  deeply involved with th e  s a t i s f a c t io n  o f  a 

b io lo g ica l  need (Mace 1968:285).

A es the tic  judgments a re  so c ia l ly  determined. What c o n s t i tu te s  

elegance in  any given s i tu a t io n  i s  a m a tte r  of agreement and the 

c o l le c t iv e  weight o f  loca l opinion. What c o n s t i tu te s  a r t  can also be 

a m a tte r  o f  agreement (Dickie 1971:102). Kuhn (1971:161) has shown 

th a t  shared agreement i s  o f  immense importance in  th e  d e f in i t io n  of 

s c i e n t i f i c  t r u t h .  Perry (1954:13) i d e n t i f i e s  v a lu e  in much the  same 

way, th a t  i s ,  observable f a c t s  o f  shared i n t e r e s t  ( f o r  or aga inst)  

determine whether something i s  good or bad, b eau t ifu l  or ug ly , valuable 

o r  w o rth less .

That a e s th e t i c  judgments are  s o c ia l ly  determined has enhanced 

su rv iv a l .  Shared values add an element o f  p r e d i c t a b i l i t y  to  social 

s i tu a t io n s  (Kluckhohn 1951:400). Within-group p r e d i c t a b i l i t y  has 

enhanced soc ia l  cooperation which in  tu rn  has c o n t r ib u te d  to  group 

s u rv iv a l .  Things t h a t  are  a m atter of agreement have been se lec ted
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through time as th ings th a t  have e i th e r  enhanced s u r v iv a b i l i t y  them­

s e lv e s ,  or have been held by groups t h a t  have survived fo r  o the r  reasons.

As Figures 5 .2  and 5 .4  show, agreement can change through tim e. 

Agreement a lso  var ie s  s p a t i a l l y .  According to  Simpson (1966:35) t h i s  

may have survival value. In th e  natura l world, organic spec ies  can 

survive under changing conditions  because v a r i a b i l i ty  w ith in  them 

a lready  e x i s t s .  S im ila r ly ,  adap tive  change w ithin cu l tu ra l  systems is  

f a c i l i t a t e d  i f  they vary among themselves before conditions  change. 

V a r ia b i l i ty  between places in such th ings  as va lues,  e th ic a l  s tan d a rd s ,  

and notions o f  elegance is  thus d es irab le  and in  the  long run possib ly  

necessary fo r  su rv iv a l .

Creation o f  S t ra in

I f  everything moved in  th e  d ire c t io n  of l e a s t  e f f o r t ,  r a t i o n a l i t y  

and /or  elegance, then a l l  p a r ts  o f  a system might maintain  constan t 

r e la t io n s h ip s  with one another and change would be a f a i r l y  smooth 

process. U nfortunate ly , change in one p a r t  o f  a system immediately s e ts  

up small s i tu a t io n s  of d is o rd e r ,  s t r a i n ,  and c o n f l i c t  w ith o the r  p a r ts  

o f  the  system.

Inconsistency

One example o f  c o n f l i c t  and d iso rder  can be found when th e  

mechanization of industry  e l im ina tes  the need fo r  c e r ta in  kinds o f  

workers. The re su l t in g  unemployment becomes a po in t o f  s t r a i n  in  a 

so c ie ty .  In the  words of Alvin Gouldner (1971:76-78) th e se  workers 

a lso  become use less  people. I f  th is  occurs in a place where the  popu­

la t io n  adheres to a u t i l i t a r i a n  e th ic ,  then th e re  i s  a tendency to  take
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these  use less  people and e i t h e r  e lim inate  them o r  r e h a b i l i t a t e  them 

so th a t  they become useful once again. This in tu rn  may c o n f l i c t  with 

o ther  socia l im peratives ,  such as the  r ig h t  to  p rivacy  o r  the  r ig h t  

to a sense o f  d ig n i ty  and indiv idual worth. The s o c ie ty  then finds 

i t s e l f  on the horns of a dilemma in th a t  i t  cannot a t  th e  same time 

s a t i s f y  two e th ic a l  commitments th a t  were o r ig in a l ly  compatible o r  

mutually su p p o r t iv e ,  but a re  now in c o n f l i c t .

C onflic ting  p a r ts  of the  American c o n s t i tu t io n  provide many such 

examples of t h i s  kind o f  dilemma as do in c o n s is ten c ie s  between co d if ied  

ru le s  of behavior and the kind of behavior t h a t  happens in actual 

s i tu a t io n s .  Within re l ig io u s  coim unities , in c o n s is te n c ie s  and c o n f l i c t s  

can r e s u l t  from changes in such th ings  as personal needs, economic 

i n t e r e s t s ,  p o l i t i c a l  g o a ls ,  e th n ic  and c lass  d i f f e re n c e s ,  and soc ia l  

m obility  among d i f f e r e n t  groups w ithin  the  community (Yinger 1970:233).

In the  h is to ry  of science s im i la r  in c o n s is ten c ie s  a r i s e  when new 

s i tu a t io n s  o r  new d iscoverie s  cannot be explained by e x i s t in g  th e o r ie s .  

Kuhn r e fe r s  t o  th e se  s i tu a t io n s  as anomalies. When anomalies in s ide  

a given area o f  inqu iry  s t a r t  to  m ultip ly , a period  o f  c o n f l i c t  o r  

s t r a in  beg ins.  During th i s  time th e re  are  s h i f t i n g  a l leg ia n ces  between 

competing th e o r ie s .  Kuhn r e f e r s  to  th i s  as a period o f  c r i s i s  th a t  

precedes a s c i e n t i f i c  re v o lu t io n .

Lag

Temporal s h i f t s  w ill  a l s o  produce lag .  According to  Ogburn 

(1928:200) paradoxes, in c o n s is te n c ie s ,  and s t r a i n  a r i s e  when change 

in one p a r t  o f  the soc ia l  system lags behind change in  o th e r  p a r ts .  

Thorstein Veblin pu t the m a tte r  more s tro n g ly .  In h is  view (1934:191)
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c u l tu ra l  i n s t i t u t i o n s  a r e  the product o f  past processes and are  

adapted to  p a s t  circum stances. They a re  th e re fo re  never in  accord with 

e x is t in g  cond it ions .

Some examples o f  t h i s  occur when p ro tec t iv e  l e g i s l a t i o n  fo r  

workers lags behind a ra p id ly  developing fac to ry  system o r  when p o l i t i c a l  

reapportionment lags behind s h i f t s  in the  population (Timasheff 1955:205). 

I t  i s  also f a i r l y  well e s ta b l i s h e d  th a t  opinions and b e l i e f s  change much 

more slowly than ac tua l behavior (Berelson and S te in e r  1964:576).

Ogburn f e l t  th a t  la g  was i n i t i a t e d  when changes occurred  in  the 

realm of m ateria l  c u l tu r e  (production and exchange). Like Marx, Veblin, 

and Sumner, he be lieved  th e  nonmaterial aspects o f  c u l tu re  (customs and 

b e l ie f s )  changed a t  a much slower r a t e  and lagged behind technolog ical 

changes and changes in th e  economy. The m ateria l c u l tu re  o f  Western 

s o c ie ty ,  fo r  in s ta n c e ,  has changed enormously s ince  the  In d u s t r ia l  

Revolution, y e t  many fam ily ,  s o c i a l ,  and p o l i t i c a l  i n s t i t u t i o n s  remain 

in the form they had p r i o r  to  the  In d u s t r ia l  Revolution. These may have 

been compatible with cond it io n s  e x i s t in g  in the p r e - in d u s t r i a l  world, 

but a number o f  them a re  not s u i te d  to  the  m ateria l c u l tu r e  o f  today.

The social disharmony t h a t  r e s u l t s  is  a consequence o f  c u l tu r a l  lag .

This form o f  technolog ica l determinism has no t been u n iv e rsa l ly  

accepted. Sorokin (1962:356) f o r  one, argued a g a in s t  th e  p roposition  

th a t  changes occur f i r s t  in m a te r ia l  c u l tu re  and th a t  non-m ateria l 

c u l tu re  lags behind. At the  same tim e, he presented evidence th a t  

changes occur f i r s t  in th e  f i e ld s  o f  re l ig io n  and soc ia l  o rg an iza tio n .  

Kroeber (1944), l ik e  H art (1949:13) went f u r th e r  and found no c o r re la t io n  

a t  a l l  between changes in  d i f f e r e n t  aspects  o f  c u l tu r e .  I f  the
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s t ru c tu ra l  model as presented in th i s  d i s s e r t a t i o n  i s  any guide , i t  

should be apparen t t h a t  any element of c u l tu r e  can be a t  d i f f e r e n t  

times both an independent and a dependent v a r ia b le  in the process o f  

change.

S tra in

All o f  th e se  in c o n s is te n c ie s ,  anomalies, paradoxes, c o n f l i c t s ,  

disharm onies, and conditions o f  d iso rd e r  lead  to  s t r a i n  (Figure 5 .5 ) .  

S tra in  is  m anifested  in  such phenomena as poorly s o c ia l iz e d  ind iv idua ls  

and th e  u p se t t in g  o f  e x is t in g  p a t te rn s  o f  so c ia l  co ex is ten ce .  Many 

scho lars  cons ide r  s t r a i n  between the various elements o f  a so c ia l  

system to be the major d is tu rb in g  force promoting change. Others do 

not. Parsons (1964:493), fo r  example, did  not regard  s t r a i n  as a p r i ­

mary change agen t i t s e l f ,  but saw i t  r a th e r  as th e  p o in t  where pre­

s e rv a t iv e  fo rces  a c t in g  to  r e -e s ta b l i s h  previous s t a t e s  o f  equ ilib rium  

c lash  with fo rces  promoting t r a n s i t io n  to  new s t r u c t u r e s .  This view, 

however, assumes t h a t  equilibrium  is  a normal c o n d i t io n ,  which i s  not 

a t  a l l  c e r t a in .  S orok in 's  p r in c ip le  of immanent change i s  o f  i n t e r e s t  

in t h i s  re s p e c t .

According to Sorokin (1962:589) the second p a r t  o f  Newton's law 

of i n e r t i a  ( t h a t  a m ateria l  body in a s t a t e  o f  motion w il l  move in  a 

l i n e a r  d i re c t io n  a t  a uniform ra te  simply because i t  i s  in  a s t a t e  

of motion) has been neglected in d iscuss ions  o f  c u l tu r a l  change. He 

po in ts  out t h a t  i t  i s  usually  assumed t h a t  any c u l tu r a l  phenomena is  

in a s t a t e  o f  r e s t  o r  s t a t i c  equ ilib r ium , and remains so u n t i l  some 

ex terna l fo rc e  causes i t  to  change. In s tead ,  Sorokin f e e l s  change 

is  an immanent consequence of a system 's being a going concern. I t s
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functioning makes change in e v i tab le  and i t  changes by v ir tu e  o f  i t s  

own forces and p ro p e r t ie s .  I t  cannot help changing, even i f  a l l  i t s  

external conditions a re  cons tan t .  External conditions a c t  as agents 

o f  d e f le c t io n  ra th e r  than o f  impetus.

I t  may thus be possib le  fo r  changing soc ia l  systems to  move in  th e  

d irec t io n  of equilibrium  without ever a t t a in in g  i t .  Parson 's  forces 

th a t  promote the  re -es tab lishm en t o f  e a r l i e r  s t a t e s  o f  equilibrium  

would then become forces promoting the re tu rn  to a previous d irec tion  

o f  change.

D irection o f  Readjustment

As Veblin once noted (1934:201), change in  one p a r t  of the  socia l 

f a b r ic  can provide a motive or impetus fo r  change in o the r  parts  

through an in te rn a l  s t r iv in g  fo r  harmony. The a e s th e t ic  par t  of human 

behavior seems to  d i s l ik e  chaos or paradox and e f f o r t s  to  overcome 

cu l tu ra l  inconsis tenc ie s  appear everywhere. There seems to be, a t  

l e a s t  in the West, a pronounced reac tio n  a g a in s t  cogn it ive  dissonance 

(F es tinger 1957:255, Parsons 1964:499). The more th a t  people are 

su b jec t  to  so c ia l  inconsistency , and the  more th a t  t h e i r  a t t i tu d e s  and 

b e l ie f s  are ou t of harmony with each o th e r ,  the more they are  l ik e ly  

to  change some o f  them (Berelson and S te in e r  1964:578).

S train  a r i s in g  between elements o f  co ex is t in g  r e l ig io u s  and 

p o l i t i c a l  systems, fo r  in s tance , may b ring  about the  a l t e r a t io n  o f  one 

system to  conform with the  o th e r .  This took place in  the  United S ta tes  

during the n ine teen th  century when the  Mormons, in responding to 

pressures from the  American government, discovered ( in  the  words of
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Bertrand Russell) t h a t  t h e i r  divine re v e la t io n  about polygany was no 

longer binding. A fte r  a readjustment in b e l ie f  took p la ce ,  Utah was 

admitted to  the  union as th e  45th s t a t e .  Inconsistency and disharmony 

can a lso  bring about a new sy n th es is ,  much in  the manner o f  the 

Hegelian d ia le c t i c .

The h is to ry  o f  sc ience is  a record o f  the  emergence of paradoxes 

and of t h e i r  being worked ou t.  The i n a b i l i t y  o f  a body o f  theory to 

account fo r  c e r ta in  p e r s i s t e n t  and c ru c ia l  observations can bring about 

the abandonment o f  an e x is t in g  paradigm in  favor o f  a new one. The 

abandonment of alchemy, th e  Ptolemaic un iverse ,  the  phlogiston theory, 

and Neptunist geology are  cases in  po in t (Kuhn 1957, Conant 1950,

Geikie 1962:215-263, Dampier 1971:50-52).

O ccasionally the  paradoxes a r is in g  from c o n f l ic t in g  theories  a re  

resolved through the c rea tion  of new th e o rie s  having broader and 

broader a p p lica t io n  (Figure 5 .6 ) .  Our p ropensity  to organize, to 

co r re c t ,  to re g u la r iz e ,  and to c rea te  consis tency  i s  well documented 

in  the development o f  s c i e n t i f i c  thought. The same tendency can a lso  

be found in the  h is to ry  o f  a r t ,  l i t e r a t u r e ,  and ideology. Any given 

sy n th es is ,  however, can never be regarded as f in a l  s in ce  i t  is  not 

possib le  to know what anomalies w ill appear in the  f u tu r e  (d'Abro 

1950:399). Perry (1954:135) has transformed th is  impulse toward the 

harmonizing o f  c o n f l i c t  in to  an e th ica l  p r in c ip le .

S ap ir  (1949:186) noted two basic  fo rces  of l i n g u i s t i c  change.

These included a general trend  in  one d ire c t io n  and a read ju sting  

or p rese rva t ive  tendency th a t  s e ts  in  when the fundamental phonetic 

and morphological p a t te rn s  of the  language are  th rea ten ed .  The
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speech o f  each ind iv idua l  in  a language community e x h ib i ts  s l i g h t  

v a r ia t io n s  from everyone e l s e ,  p a r t i c u la r ly  in  phonetics .  What keeps 

these speech forms from diverging too g r e a t ly  w ithin  the  community 

i s  th a t  each person unconsciously c o r re c ts  h im self  whenever h is  speech 

v io la te s  the  community's consensus o f  usage (S ap ir  1949:148). This 

consensus is  imposed by the  socia l r o le  of communication (Swadesh 

1971:8). I f  a p e rso n 's  speech h ab i ts  become too id io s y n c ra t ic ,  then 

nobody can understand what he i s  say ing . This unconscious co r rec t io n  

occurs in a l l  o th e r  aspects of c u l tu re  as w e l l .

Pareto  a lso  emphasized the importance o f  the readjustm ent process.

He f e l t  t h a t  w ith in  every s o c ie ty  th e re  are  inne r fo rces  maintain ing 

an overa ll  p a t t e r n .  These fo rces  in su re  th a t  change occurs evenly 

w ithin  a community. They a lso  tend to  c o r re c t  impulses fo r  change tha t 

cross some in v i s i b l e  th resho ld  sep a ra t in g  moderate and accep tab le  from 

rad ica l and unacceptable a l t e r n a t iv e s .  When a soc ia l  system i s  subjected 

to  inconsistency  and s t r a in  these  fo rces  work toward the  r e s to r a t io n  of 

some kind of equ il ib r ium  (Timasheff 1955:150). The p rese rv a t io n  of 

useful fea tu re s  i s  one possib le  function  o f  t h i s  r e a d ju s t in g  tendency 

(Weinreich 1968:142). In some s i tu a t io n s  change i s  too g re a t  f o r  these 

re ad ju s t in g  p rocesses  to  overcome. This i s  most l i k e ly  to  occur when 

the o r ig in a l  impetus is  re in fo rced  by changes in o th e r  p a r ts  o f  the  

system (Yinger 1970:389).

According to  James Feibleman (1946:158-179) th e  evolu tion  o f  

e n t i r e  c i v i l i z a t i o n s  can be explained by th i s  r e g u la r iz a t io n  impulse.

A c iv i l i z a t i o n  begins with the  acceptance o f  c e r t a in  f i r s t  p r in c ip le s  

which rep resen t  c ru c ia l  events and ideas  a s so c ia te d  with i t s  founding.
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T h e re a f te r ,  the  so c ie ty  in  ques tion  moves toward the  u lt im a te  con­

sequences o f  the se  f i r s t  p r in c ip le s  (Feibleman 1946:335-340, Cairns 

1973:482). When th e se  p r in c ip le s  have been worked out to  t h e i r  logical 

conclusions , the  c u l tu re  reaches i t s  he igh t.  Frequently th e se  con­

clu s ions  a re  co n tra d ic to ry  o r  paradox ica l.  When th i s  happens, s t r a i n  

mounts w ith in  the  system. Corrections and adjustments designed to 

e ra se  the  a b s u rd i t ie s  then fo llow .

Humor is  a common response to  incongru ity ,  and a s o c i e t y ' s  

a t t i t u d e  toward comedy i s  o f ten  a s ign  o f  how extensive i t s  paradoxes 

and in c o n g ru i t ie s  a re  (Cairns 1973:483). Comedy, by c r i t i c i z i n g  

d is o rd e r ,  in d i r e c t ly  a ff irm s how th ings should r e a l ly  be. Presumably, 

a c i v i l i z a t i o n  o f  advanced age, having worked out most o f  i t s  paradoxes, 

would be devoid o f  humor and comedy.

When the re  begins to  be a s c a r c i ty  o f  un tr ied  consequences, the 

c u l tu r e  loses  i t s  energy and i t s  momentum. Decline then s e ts  in .

Kroeber (1944:763) and Sorokin (1962:729) have expressed the  same idea. 

Like Davis' geomorphic cy c le ,  however, few lineages ge t the chance to 

reach "old age". They a re  a l l  re ju v in a te d  or destroyed by various 

p rocesses  which inc lude d i f fu s io n ,  c u l tu ra l  h y b r id iza t io n ,  fo re ign  

conquest,  and a s s im ila t io n  long before they might reach senescence 

(Feibleman 1946:156). There would a lso  be an unending supply o f  paradoxes 

to  be worked o u t ,  s ince  they would be coming in to  ex is tence  continuously.

Figure 5 .7  i l l u s t r a t e s  one view of how the  readjustm ent process 

a f f e c t s  long term change. I t  might be kept in mind, however, t h a t  

gradual and im perceptib le  change i s  probably more common than sudden 

read justm ents  (U i t t i  1969:251). I f  gradual change occurs in  th e
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d ire c t io n  o f  l e a s t  e f f o r t ,  r a t i o n a l i t y ,  and e legance , then r e a d ju s t ­

ments occur in the  d ire c t io n  of consistency, w ider a p p l ic a t io n ,  harmony, 

symmetry, agreement, and consensus o f  usage. At th e  same time, the  

d i re c t io n  o f  change can be inward o r  outward. These two a l te rn a t iv e  

headings depend on comparisons with e a r l i e r  cond itions  r a th e r  than on 

abso lu te  s tan d a rd s .  In th e  absence o f  any evidence to  the  con tra ry  

we can assume t h a t  most change proceeds in an outward d i r e c t io n .  This 

would be in  add ition  to  whatever absolu te  headings change might take .

H arr is  (1971:134) has commented th a t  we can never assume t h a t  a 

population is  aware o f  th e  nature o f  i t s  own in s t i t u t i o n s  o r  the 

d i re c t io n s  in which they are  changing. The people who l ived  during 

Rome's dec line  and f a l l ,  fo r  in s tance , had no idea t h a t  i t  was f a l l i n g .

H arris  sees a kind o f  blindness a sso c ia ted  with movement toward 

the  fu tu r e .  K oestler (1973:15) compares th is  movement to th a t  o f  a 

s leepw alker.  In d iscuss ing  the h is to ry  o f  s c i e n t i f i c  thought, Kuhn 

(1971:139) notes t h a t  th e re  i s  a widespread tendency to  make i t  look 

l i n e a r ,  u n id i r e c t io n a l ,  and cumulative. In th e  succession o f  th e o r ie s ,  

however, he finds no coherent d irec tio n  a t  a l l .  In s tead ,  the re  a re  

many in s tances  of revers ion  to  previously  d iscarded  th e o rie s  (1971:

105). Parsons (1964:499) and Watson (1969:ix) make the same observations. 

K oestler  (1973:15, 513) notes the zig-zag  course of s c i e n t i f i c  thought.

This has included delusional p u rsu i ts ,  r e g re s s io n s ,  and periods o f  amnesia.

The progress o f  s c ien c e ,  language, r e l i g io n ,  and o the r  cu l tu ra l  

l ineages  have not manifested movement toward anyth ing  except outwardness 

and consis tency . We can observe how lineages have changed in  the  pas t,  

but we cannot as y e t  p re d ic t  th e i r  fu tu re  courses ,  although some th inkers
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l i k e  Marx and T ie lh a rd  de Chardin have claimed t h i s  a b i l i t y .  Figure 

5 .8  gives some in d ica tio n  o f  the kinds o f  d i r e c t io n a l  change t h a t  have 

been presented in  various th e o r ie s  o f  h is to ry .
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Chapter 6 

ESTABLISHMENT OF IDEAS

SELECTION

Innovation and borrowing inc rease  th e  range o f  v a r i a b i l i t y  

w ithin a p la ce .  Once v a r i a b i l i t y  e x i s t s ,  s e le c t io n  can occur. I t  i s  

the  d i f f e r e n t i a l  se le c t io n  o f  various elements w ith in  a place t h a t  

leads to  evo lu tionary  change.

Many p o s s i b i l i t i e s  e x i s t  to exp la in  why some v a r ia n ts  are  s e le c te d  

by ind iv idua ls  in  a population and o th e rs  are  no t .  Barnett (1953) and 

Taylor (1969) suggest a number o f  f a c to rs  which a f f e c t  conscious cho ice . 

These include such th ings as advantages and p e n a l t ie s  accruing from 

acceptance, c o m p a tib i l i ty  with a lready  e x is t in g  c u l tu r a l  p a t te rn s ,  

advocacy, p e rs o n a l i ty  o f  an advocate, and personal re la t io n sh ip s  e x is t in g  

between p o te n t ia l  adopters and an advocate . The reasons fo r  unconscious 

choice are le s s  apparent.

Innovation is  the  u ltim ate  source o f  v a r i a b i l i t y .  V ariations can 

be introduced in to  a place from th e  o u ts id e  o r  they  can be innovated 

lo c a l ly .  S e lec tion  occurs when they a re  adopted o r  re je c te d .

Innovations a re  works o f  a r t  t h a t  have not been witnessed b efo re .  

Most o f  what we do can be regarded as a r t  in the  sense th a t  we do 

things which o thers  must eva lua te .  In th e  f in a l  an a ly s is  th i s
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evaluation  i s  an a e s th e t i c  a c t  upon which survival depends (see Mace 

1968:292 and Pepper 1958:662-73, 1969:184-86 on th e  survival theory 

of v a lu e ) .  In the words o f  Kuhn (1971:195,96) ap p ro p r ia te ly  pro­

grammed perceptual mechanisms have su rv iva l value. These mechanisms 

have been se lec ted  fo r  t h e i r  success over time. The most successfu l 

perceptual mechanisms, l i k e  the most successfu l innova tions,  have 

been those which have tended to  inc rease  population  s iz e  and energy 

production. As H arris  p o in ts  out (1971:152) th i s  has been t ru e  because 

la rg e r  and more powerful so c ia l  e n t i t i e s  have tended to  rep lace  or 

absorb sm aller and le ss  powerful ones.

A r t i s t i c  works are  u su a lly  thought o f  as comprising only a small 

f ra c t io n  o f  human a c t i v i t y .  I t  is  not c l e a r ,  however, th a t  th e re  i s  

anything sepa ra t ing  the work o f  a p a in te r  or a n o v e l is t  from th a t  o f  an 

engineer, an auto mechanic o r  a garbage man. They a re  a l l  doing th in g s . 

These th ings  can be unique o r  r e p e t i t i v e ,  d i f f i c u l t  o r  easy, challenging 

or ro u t in e .  The th ings  being done are  performances.

Some performances a re  ephemeral, t h a t  is  to  say , once they are 

completed nothing remains o f  them but a memory. Other performances 

y ie ld  a r t i f a c t s .  A d i s t i n c t io n  can be made between doings and c re a t io n s ,  

but they a re  both perform ances.

A tou r  guide, a bank c le rk ,  a n igh t club s in g e r  and a Salva tion  

Army drummer perform in f r o n t  o f  w itn esses .  T heir  ac t ions  are  sub jec t 

to eva lua tion  by an audience. In a s l i g h t ly  d i f f e r e n t  way, the  

ac tions  o f  a b rick  la y e r  and a s c u lp to r  a re  judged by f in ish ed  a r t i f a c t s .  

Performances w itnessed by o thers  a re  judged to  be good or bad, valuable 

or w orth le ss ,  o r ig in a l  o r  im i ta t iv e ,  dangerous o r  harmless, a t t r a c t iv e
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or r e p e l l e n t .  The only d i s t i n c t i o n  t h a t  can be made among th e se  

various performances is  t h a t  they a re  judged on th e  b a s is  o f  d i f f e r e n t  

c r i t e r i a .  An outs tanding  t h i e f ,  f o r  in s ta n c e ,  e x h ib i ts  q u a l i t i e s  

d i f f e r in g  from those o f  an ou ts tand ing  general or a successfu l poet.

Performances d i f fu se  through d is p e rs a l  and adoption . Those which 

are judged p o s i t iv e ly  a re  more l i k e l y  to  be adopted than those 

rece iv ing  negative  ev a lu a t io n s .  A r t i f a c t s  d if fu se  by being passed from 

hand to  hand. Adoption occurs through possession. Ephemerals d if fu se  

through r e p e t i t i o n .

Many performances possess symbolic con ten t.  When these p e r ­

formances a re  w itnessed , ideas can pass between in d iv id u a ls ,  thus 

carry ing  out an a c t  o f  c u l tu ra l  rep roduction . Ideas d if fu se  through 

the spread of m ateria l  performances ( a r t i f a c t s  such as books, magazines, 

p ic tu re s  and s ig n s ) .  They a lso  d i f fu s e  through the  r e p e t i t i o n  of 

ephemeral performances (speeches, conversa tions ,  rad io  b roadcasts ,  

c o n ce r ts ,  p la y s) .

Some performances a re  o r ig in a l  and innova tive .  Most a re  n o t .  I t

might be expected t h a t  where o r i g i n a l i t y  is  p r ize d ,  change w ill  be 

more ra p id .  Innovative performances can become e s ta b l i s h e d  o r  they can 

die before es tab lishm ent.  Those which become e s ta b l ish e d  a re  bought, 

consumed, be l ieved ,  used, r e p l i c a t e d ,  worshipped, in i t a t e d  or otherw ise 

adopted by ind iv idua ls  o th e r  than th e  innovators . Adopted innovations 

tend to  be passed on to  o th e rs .  They need not be passed from an 

innovator to  an im i ta to r ,  however. They can a lso  be in troduced in to  a 

new area  by a propagator (see Redlich 1953:302 on th e  importance of 

these  middlemen).
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The es tab lishm en t of innovations can be div ided  in to  two components. 

These include th e  inward d if fu s io n  o f  new ideas (D if in  .)  and the es tab- 

lishm ent o f  lo c a l  innovations (EstLIn). As Formula 6.1 in d ic a te s ,  th e  

o vera ll  es tab lishm en t of innovations is  determined by the  in te n s i ty  o f  

these  two component processes.

ESTABLISHMENT AND ADOPTION

In the geographic l i t e r a t u r e ,  adoption u su a lly  re fe r s  to  a 

purposeful human a c t  associa ted  with the d i f fu s io n  process .  Confusion 

sometimes e x i s t s ,  however, as to  whether the  word d if fu s io n  re fe r s  to  

a numerical o r  a sp a t ia l  process s in ce  one can occur w ithout the  o ther 

and the  term is  usually  app lied  to  both. In e i t h e r  process th e  ac t o f  

adoption is  the  po in t of t r a n s f e r .  D iffusion does not occur u n t i l  a f t e r  

adoption. Unless adoption takes p la ce ,  a l l  movement i s  w ithout is sue .

Movement w ithou t estab lishm ent o r  adoption i s  c a l le d  d isp e rsa l .  

Information, f o r  ins tance , can be d ispersed  outward in  a l l  d irec tions  

v ia  radio and te le v i s io n .  I f  nobody rece ives  th e  messages adoption has 

not occurred even though d isp e rsa l  has taken p la ce .  I t  i s  as i f  thou­

sands o f  dandelion seeds f a i l e d  to  take ro o t  a f t e r  having been sca tte red  

by the wind. Where human decisions  are  not involved (as in ,  say , the 

d if fu s io n  o f  p la n ts )  th is  t r a n s f e r  po in t is  u su a lly  re fe r re d  to  as 

estab lishm ent o r  co lon iza tion ,  with the  completed process being ca l led  

m igration . Both adoption and es tab lishm ent s ig n i fy  th a t  something 

has su c c e ss fu l ly  d iffused  from one place to  an o th e r .  Since human beings 

cannot sim ultaneously  occupy the same sp o t,  d i f fu s io n  between ind iv idua ls  

implies d i f fu s io n  between places (no m atter  how minute the  d is tance) .
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In th i s  sense ,  es tab l ishm en t and adoption have id e n t ic a l  meanings, 

although adoption i s  the  more in c lu s iv e  term. All es tab lishm en t i s

adoption but not a l l  adoption is  estab lishm ent s ince  th ings  th a t  pass

between ind iv idua ls  w ith in  the  same place have a lready  been e s tab l ish ed  

th e re .

The d i s t in c t io n  between the  two terms is  im portant when considering 

innovative and non-innovative phenomena. Also involved a re  the  e f fe c ts

of these  phenomena on s p a t i a l  and numerical p rocesses .  One such

numerical process is  expansion. As w ill be d iscussed  more f u l l y  in 

chap ter  9, expansion involves adoption but not the  adoption o f  inno­

v a t io n s .  When innovations are  adopted, they become e s ta b l i s h e d .  Non- 

innovative things can only experience adoption, s ince  they have already  

been e s ta b l ish e d .  On th e  o th e r  hand, a l l  ex terna l th in g s  which are  

d if fu s in g  in to  a p lace  (whether innovative or not) undergo es tab lishm ent.

In order  to reduce am biguity , th e  continued adoption o f  something 

within  a p lace  should be r e fe r re d  to  as expansion r a th e r  than d iffu s io n .  

This w ith in -p lace  process can be e i t h e r  numerical o r  sp a t ia l  expansion. 

Numerical expansion can occur when something i s  being adopted by an 

increas ing  number o f  in d iv id u a ls .  While th i s  i s  happening, the  sp a t ia l  

ex ten t  of the element being adopted can remain co n s ta n t .  S patia l 

expansion occurs when the  boundaries o f  the  element a re  advancing and i t s  

s p a t ia l  ex ten t  is in c re a s in g .

Once an innovation has d iffu sed  in to  a new p lace ,  continued inward 

d if fu s io n  i s  an example o f  numerical expansion. At th e  same tim e, the  

continued inward d if fu s io n  o f  r e p l ic a t io n s  o f  the same element (o ther  

members o f  a popula tion) no longer brings something new s in ce  th i s
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element is  no longer innovative o r  unique. How, then , i s  t h i s  continued 

between-place d i f fu s io n  to  be regarded? Before they become e s tab l ish ed  

the propagules a re  new in the sense th a t  they  have not been in the 

p lace  before. Once th e  a c t  o f  d if fu s io n  has been consumated they are  

no longer new because they now e x i s t  within the p lace . There need be, 

however, no i n i t i a l  d i s t in c t io n  between th e  a r r iv a l  of innova tive  and 

non-innovative elem ents, and we can regard a l l  between-place movements 

as d if fu s io n .  The process  i s  th e  same. D ispersal continues and i f  

conditions s u i ta b le  f o r  adoption p e r s i s t ,  r e p e t i t i v e  es tab lishm en t 

proceeds in ex ac tly  th e  same way as i t  does with new a r r i v a l s .  The 

d is t in c t io n  between th in g s  th a t  a r e  new and things th a t  are  n o t  new 

i s  important only as regards in te rn a l  processes. These w ith in -p lace  

processes occur only a f t e r  estab lishm ent.

The term "estab lishm ent"  has been chosen so t h a t  a s in g le  term 

w ill  be app rop ria te  f o r  and d e sc r ip t iv e  o f  a process t h a t  happens in 

both th e  na tu ra l and th e  c u l tu ra l  realms. I t  has o cca s io n a lly  been 

sa id  t h a t  d i f fu s io n  p rocesses  in  th e  natura l world cannot be compared 

with d if fu s io n  in the c u l tu ra l  world because the elements o f  choice 

and conscious adoption e x i s t s  only in  the c u l tu ra l  world. This is  only 

p a r t ly  t r u e .  I f  we choose a more a b s t r a c t  term t h a t  desc r ibes  only 

the a c t  of tak ing  ro o t  (becoming a p a r t  o f  th e  physical o r  c u l tu ra l  

landscape), then i t  w i l l  acc u ra te ly  take in to  account th e  two d i f f e r e n t  

methods by which th i s  occurs .  In both the physical and c u l tu r a l  worlds 

a migrating element must be compatible with conditions  a lready  ex is t in g  

in a new p lace .  In both realms th e re  are forces which oppose and 

fo rces  which encourage t h i s  process o f  tak ing  ro o t .  Even though the

159



physical and c u l tu ra l  processes involved a re  qu ite  d i f f e r e n t ,  they 

are wholly comparable when a measure o f  com patib il i ty  i s  made. J u s t  

as the apple t r e e  cannot d if fu se  in to  areas where f reez in g  temperatures 

are seldom encountered, so a lso  has bull f ig h t in g  f a i l e d  to  d if fu se  

in to  areas where c u l tu r a l  a t t i t u d e s  condemn the  sp o r t  as something 

cruel and inhuman. In both cases the  propagules a re  incom patible with 

ex is t in g  conditions  and a re  th e re fo re  inappropria te  f o r  adoption and 

estab lishm ent. Adoption occurs only in the  c u l tu ra l  realm, but 

estab lishm ent can occur in  both the  c u l tu ra l  and physical realm s. 

Establishment a lso  happens to  innovative and non-innovative phenomena.

COMPONENTS OF ESTABLISHMENT 

Inward D iffusion o f  Outside Innovations 

As Formula 6.1 in d ic a te s ,  one o f  the major sources of new ideas 

is  ou ts ide  p laces .  When o u ts id e  innovations d if fu se  in to  a p lace  the 

e f f e c t  is  the same as when local innovations a re  adopted. The r a t e  a t  

which innovations might be expected to  a r r iv e  from o u ts id e  places will 

be covered below in  chap te r  8.

Establishm ent of Local Innovations 

The r a t e  a t  which loca l innovations are  being e s ta b l i s h e d  depends 

on the frequency o f  indigenous innovation (InRa) and the  p ropensity  of 

the local in h a b itan ts  to  adopt the  innovations (PrAd). In places 

where the re  are  more innovations th e re  are  more o p p o r tu n i t ie s  fo r  new 

ideas to be adopted than in  places where the  innovation r a te  i s  low.

At the same tim e, i f  the  loca l propensity  to  adopt (environmental 

s u i t a b i l i t y )  is  low, few innovations w ill  be accepted . As
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Formula 6.2 in d i c a te s ,  these  two v a r ia b le s  work in  opposition  to  one 

another.

EstLIn

( 6 . 2 )

/ P r A d \

\3l/

Local Innovation Rate 

Innovation i s  the  process whereby v a r ia t io n s  in  p lace  c h a ra c te r i s t i c s  

come in to  e x i s te n c e .  All mutations and recombinations are  innovations. 

Hybridization and ac c u l tu ra t io n  a re  f req u en t ly  p a r t  o f  the  innovation 

process .  All innovations  are  things t h a t  did  not e x i s t  before. This 

process w ill be d iscussed  in  more d e ta i l  in  th e  next ch ap te r .

Propensity Adopt 

The p ropensity  to  adopt is  one o f  the  most im portant p a r ts  o f  the 

s t ru c tu ra l  model s ince  i t  a f fe c ts  not only q u a l i t a t iv e  and q u an t i ta t iv e  

change within p la c e s ,  but a lso  convergence and divergence between places. 

Actual adoption i s  c a l le d  estab lishm ent. The p ropens ity  to  adopt is  

one of i t s  c o n t r ib u t in g  fa c to r s .  The p ropensity  to  adopt es tim ates  

th e  l ike lihood  t h a t  something will be adopted, e s ta b l i s h e d ,  bought, 

consumed, o r  im ita te d .

The propensity  to  adopt is  eq u iva len t to  the  no tion  o f  environmental 

s u i t a b i l i t y .  Among m igrating p la n ts ,  one o f  th e  primary f a c to rs  

assoc ia ted  with the success o f  a spec ies  when i t  co lon izes  a new area
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i s  th e  s u i t a b i l i t y  o r  am enability  o f  the  new environment f o r  th a t  

p a r t i c u la r  sp e c ie s .  This includes such th ings  as m ois tu re ,  tem perature, 

s o i l  q u a l i ty  and competition from o th e r  sp ec ie s .  In the cu l tu ra l  

realm, environmental s u i t a b i l i t y  e n t a i l s  o th e r  q u a l i t i e s .  The 

propensity  to  adopt an element appearing f o r  cons ide ra t ion  within a 

p lace ( a t  i t s  po in t o f  e n t ry ,  as i t  were) i s  unique to each p lace . I t  

i s  a lso  unique f o r  each element d ispersed  in to  a place from the o u ts id e .

The p ropensity  to  adopt a lso  plays a r o le  in  the  a c t  of con­

sumption and the  acceptance o f  th ings th a t  a re  expanding w ithin a place 

(both num erically  and s p a t i a l l y ) .

The p ropensity  f o r  adoption increases as two o f  i t s  four major 

determ inants  in c re a se .  These determinants include the v a r ie ty  and 

in t e n s i ty  o f  loca l demand (Dem) and th e  fo rces  o f  imposition (Forimp), 

which tend to  support the  adoption of s p e c i f i c  elements. Acting 

a g a in s t  th e se  p o s i t iv e  determinants a re  the  fo rces  o f  re s is tan c e  (ForRes) 

and the window e f f e c t  (WinEff), which determine which s p e c i f i c  elements 

a re  ap p ro p r ia te  fo r  adoption (or e s tab l ish m en t) .  Formula 6.3 i l l u s ­

t r a t e s  th e  r e la t io n s h ip  between th e  propensity  to  adopt and these fo u r  

determining f a c to r s .

/ PrAd \

w

/  Dem \
W

orlmp

X

orRes

(6.3)
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Demands

The v a r ie ty  and in t e n s i ty  o f  demands inc lude an extremely la rg e  

number o f  elements arrayed  across the whole spectrim  o f  s o c ia l ,  p o l i t i c a l ,  

commercial, r e l i g io u s ,  i n t e l l e c t u a l ,  and techno log ica l c h a r a c te r i s t i c s  

o f  a p lace .  These elements include such d iv e rse  th ings  as the need 

fo r  more educa tiona l f a c i l i t i e s ,  more consumer p roduc ts ,  more w ealth ,  

more machines, b e t t e r  en terta inm ent,  l e s s  co rru p tio n ,  more p re s t ig e ,  

more s e c u r i ty ,  l e s s  chaos, b e t t e r  food, more gadgets, more enlightenment, 

and le s s  pa in fu l ways o f  avoiding damnation. All a s p i r a t io n s ,  d e s i r e s ,  

w ishes, and cravings a re  p a r t  o f  this f a c to r .

Demand is  in fluenced  by a t  le a s t  th re e  v a r ia b les  in the  s t ru c tu ra l  

model. These inc lude  population (Pop), income ( In c ) ,  and d e s ire s ,  

wants, and needs (OWN). Formula 6.4 shows how a p la c e 's  level o f  demand 

is  r e la te d  to  th e se  v a r ia b le s .

OWN

Pop

Pop
tl

(6.4)

Population

The notion t h a t  a p la c e 's  level o f  demand increases  as i t s  popu­

la t io n  inc reases  fo llows from certa in  assumptions of cen tra l  place theory . 

In genera l ,  i t  has been pointed out by c e n tra l  place th e o r i s t s  th a t  

h igher o rd e r  cen tra l  p laces tend to  con ta in  a l a rg e r  number of h igher
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order functions than lower o rd e r  cen tra l  p laces .  They w ill  a lso  exh ib it  

the  same kind o f  lower o rder functions  th a t  lower o rd e r  cen tra l  places 

do, but they w ill have more o f  them (see Figure 6 .1 ) .  Since h igher 

o rder cen tra l  p laces  tend to have la rg e r  populations than lower order 

p laces ,  and the number o f  functions  a place has r e f l e c t s  the  v a r ie ty  

o f  d i f f e r e n t  demands th a t  e x i s t  th e r e ,  la rg e r  places w il l  tend to  have 

a g rea te r  v a r ie ty  o f  d i f f e r e n t  demands.

A place with a la rg e r  population w ill  a lso  e x h ib i t  a h igher demand 

level simply because i t  i s  l a r g e r .  A la rg e r  number o f  ind iv idua ls  

w il l  genera lly  have more requirements than a sm alle r  number o f  ind iv id­

u a ls .  However, t h i s  i s  not always t r u e .  This i s  because not a l l  

ind iv idua ls  have th e  same requirements and not a l l  in d iv id u a ls  have the 

same amount o f  w ealth .  The e f f e c t  o f  income must a l so  be considered.

Income

I f  income i s  he ld  cons tan t ,  the level o f  demand in  a la rg e  popu­

la t io n  w ill  be h igher than in  a small population . A g r e a te r  income 

w i l l ,  however, in c re a se  the in t e n s i ty  of local demand so th a t  i t  is 

possib le  f o r  a small r ich  population to  have a h igher and more varied 

demand level than an impoverished la rge  one. The no tion  o f  income 

e l a s t i c i t y  a lso  in su res  th a t  the v a r ie ty  of demands i s  g re a te r  in 

areas with high incomes.

A p la c e 's  income level w il l  be defined as the  t o t a l  amount of 

production th a t  occurs between two in s ta n ts  o f  time. This involves 

the  production o f  durable  as well as ephemeral a r t i f a c t s .  To th i s  

must be added the t o t a l  number o f  a r t i f a c t s  d if fu s in g  in to  an area
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fifth-order center  
the  cbd
m a = 1+2+3+4-5

fourth-order center  
regional shopping center 
ma = l-^2+3*4

third-order center  
com m unity center 
ma =1+2+3

second-order center 
neighborhood cen ter 
ma = 1+2

first-order center  
corner sto re  
ma = 1

market area (m a)

increasing 
threshold 
and range

Hierarchical nesting o f  terriary centers w ithin a alace

Figure 6.1 (E l io t  Hurst 1972:204)
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from the outside during the same time per iod . A s im i la r  d e f in i t i o n  

has been used by F o r re s te r  (1971:113).

D esires ,  Wants and Needs 

Demand lev e ls  a l s o  depend on the ideas themselves. Each 

individual in  a popula tion  has an immense range of d e s i r e s ,  wants, 

needs, a s p ira t io n s  and dreams (OWN). These may be conscious o r  uncon­

scious. Most of them w ill never be f u l f i l l e d  since t h e i r  adoption is  

lim ited  by income l e v e l .  The des ires  remain, however, and they have 

some e f f e c t  on what u l t im a te ly  comes in to  being.

U nfortunately , i t  i s  d i f f i c u l t  to measure these  d e s i re s  o r  f ind  

o the r  v a r ia b le s  t h a t  w il l  account fo r  t h e i r  magnitudes. One exception 

is  the phenomenon o f  income e l a s t i c i t y .

As a p la ce 's  income in c re a se s ,  the d es ire  fo r  p a r t i c u l a r  a r t i f a c t s  

w ill  inc rease  within t h a t  p la c e .  These are items th a t  e x h ib i t  high 

income e l a s t i c i t y .  At the  same time the  demand fo r  o th e r  a r t i f a c t s  

w ill  decrease (these a lso  e x h ib i t  high income e l a s t i c i t y ) .  For some 

a r t i f a c t s ,  th e  level o f  des ire  w ill  remain constan t no m a tte r  how much 

income le v e ls  change. These a r t i f a c t s  possess low income e l a s t i c i t y .

D esires , wants, and needs are not s t a t i c  elements in th e  s t r u c tu ra l  

model. Like every th ing  e l s e ,  they change through time. Why they change, 

and why they a f f e c t  adoption le v e ls  has been the s u b je c t  o f  much 

in v e s t ig a t io n  in the soc ia l  sc ien ces .  One extremely im portant aspect 

o f  th is  va r iab le  i s  the  need to  im ita te .  A number o f  f ind ings  have 

pointed out th a t  such needs a re  not random. Instead , they follow  

ce r ta in  repeated p a t t e r n s ,  such as the need o r  p ropensity  to  im ita te  

kinship groups, peer  groups, and p re s t ig e  groups.
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Im itation

In th e  c losing  years  o f  the l a s t  cen tury , Gabriel Tarde formulated 

h is  th ree  laws o f  im ita t io n  (Capretta  1967:120). The f i r s t  o f  th e se ,  

the  Law o f  Descent, held t h a t  s o c ia l ly  in f e r i o r  ind iv idua ls  im ita ted  

t h e i r  so c ia l  su p e r io rs .  The second was the Law o f  Geometric Progression, 

which described  th e  rap id  spread o f  rumors and fads from t h e i r  places 

o f  o rigen . The t h i r d  law described a general tendency to  p re fe r  things 

o r ig in a t in g  in one 's  own c u l tu re  over th ings  o r ig in a t in g  in  fo re ign  

c u l tu r e s .  This was the  Law o f  In te rna l  Preference .

Im ita t ion  i s  s t i l l  genera lly  thought o f  as an im portant soc ia l  

fo rce .  According to Handy (1969:49), f o r  in s ta n c e ,  the  values held 

by an ind iv idual are  s tro n g ly  influenced by th e  values he judges o ther 

people to  hold, while Skinner (1965:311) be lieves  t h a t  the  process o f  

im ita t io n  helps to  expla in  why people p a r t i c ip a te  in groups. He po in ts  

out t h a t  behaving l ik e  o the rs  behave and using words t h a t  o the rs  use 

a re  q u i te  l ik e ly  to  be s e l f - r e in f o rc in g  a c t s .  They a re ,  in o the r 

words, more l i k e ly  than no t to be p o s i t iv e ly  re in fo rc ed .  The c l a s s ic  

b e h a v io r is t  p o s i t io n  holds th a t  ac ts  rece iv ing  th i s  p o s i t iv e  r e in fo rc e ­

ment ( e i t h e r  c o n s is te n t ly  o r  i r r e g u la r ly )  are  l i k e ly  to  be repea ted .

As a d i re c t io n a l  fo rc e ,  im ita t io n  causes s p e c i f i c  in d iv id u a ls  and 

groups to adopt some of th e  behavioral t r a i t s  o f  o th e r  in d iv id u a ls  and 

groups. In  th i s  process several groups have been found to  be p a r t i ­

c u la r ly  i n f l u e n t i a l .  These include kin groups, peer groups, neighboring 

groups, and p re s t ig e  groups.
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Kinship Groups

Kin groups in f lu en ce  ind iv iduals  through th e  t r a n s i t i o n  o r  

s o c ia l iz a t io n  p ro cess .  Children rece ive  t h e i r  b as ic  programming by 

im ita t ing  t h e i r  p a re n ts .  Their opin ions, a t t i t u d e s ,  and b e l ie f s  are  

learned e a r ly  in  l i f e  and tend to correspond to  those  o f  t h e i r  paren ts  

u n ti l  well in to  adulthood. This i s  p a r t i c u la r ly  tru e  in  the case o f  

r e l ig io u s  and p o l i t i c a l  b e l ie f s  (Berelson and S te in e r  1964:562). 

Furthermore, i f  re inforcem ent from kin groups i s  cons tan t  and continuous 

throughout an i n d iv id u a l 's  l i f e ,  and i f  the re  i s  no in te r fe re n c e  with 

th is  from o th e r  so u rces ,  h is  views and b e l ie f s  a re  u n lik e ly  to  change 

a t  a l l  (Berelson and S te in e r  1964:575).

Kinship groups, however, are  not the only ones in f luenc ing  

ind iv idua ls  during t h e i r  formative y ea rs .  Other groups, p a r t i c u la r ly  

peer groups, a f f e c t  the s o c ia l iz a t io n  process in  many ways.

Peer Groups

In l i n g u i s t i c s  th e re  is  a growing body o f  em pirica l evidence 

showing th a t  the  d i a l e c t  p a t te rn  and accent o f  an ind iv idual i s  a l t e r e d  

during childhood from t h a t  of his parents to t h a t  o f  h is  peer g ro u p . , 

Children, f o r  some unknown reason, do not p rese rve  th e  speech charac­

t e r i s t i c s  o f  t h e i r  parents  so much as they tend to  take on the  speech 

habits  o f  the  peer  group they a s so c ia te  with during t h e i r  p re -ado lescen t 

y ea rs .  The t r a n s i t i o n  seems to  occur between peer  groups of s l i g h t ly  

d i f f e r e n t  age le v e l s  w ith the o lde r  group in f luenc ing  th e  younger one 

(Weinreich 1968:145). This explains why the ch i ld ren  o f  immigrants 

acquire the  speech hab i ts  o f  th e  neighborhoods they grew up in  r a th e r
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than the  foreign  accen ts  o f  t h e i r  p a ren ts .

Other cu l tu ra l  p a t te rn s  a re  s im i la r ly  a f fe c te d .  The same peer 

groups t h a t  compete w ith  k inship  groups in  the  realm of speech a lso  

in f luence  the opinions and a t t i t u d e s  o f  ind iv idua ls  undergoing 

s o c ia l i z a t io n .  Among young people, in  f a c t ,  i t  seems th a t  the  more 

im portant a given a t t i t u d e  o r  b e l i e f  is  to  a p a r t i c u la r  in d iv id u a l ,  

the  more l i k e ly  he i s  to  im ita te  h is  peers r a th e r  than h is  parents 

(Berelson and S te in e r  1964:566).

P re s t ig e  Groups

According to Kuhn's (1971:153) a n a ly s is  of s c i e n t i f i c  rev o lu t io n s ,  

ind iv idual scholars embrace new th e o r ie s  and paradigms fo r  a l l  s o r t s  of 

reasons . One of these  is  the  p re s t ig e  o f  the innovator. Even the  

n a t io n a l i ty  and rep u ta t io n  o f  those  he has s tu d ied  under can have a 

ro le  in  whether or not a new idea  i s  accepted . Only in freq u e n tly  does 

i t  seem th a t  new ideas are  evaluated  s o le ly  on t h e i r  own m e ri ts .

Many o the r  kinds o f  change are im ita ted  i f  they o r ig in a te  among 

in d iv id u a ls  having high p re s t ig e .  L in g u is t ic  change is  no exception.

Sound s h i f t s  o r ig in a te  in  r e s t r i c t e d  subgroups, according to  a 

number of s tud ies  describ ing  the se  changes in New York C ity  and M artha's 

Vineyard (Labov 1972). The speech p a t te rn s  o f  these subgroups became 

p a r t i c u la r ly  vulnerable  to  change when t h e i r  separa te  i d e n t i t i e s  and 

r e l a t i v e  i s o la t io n  became weakened and they began to fee l soc ia l  

p ressu res  from ou ts ide  t h e i r  immediate c i r c l e .  Succeeding generations 

responding to the same p ressu res  c a r r ie d  the  changes of t h e i r  parents  

f a r t h e r  along in the same d i r e c t io n .  Change in one l i n g u i s t i c
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var iab le  always led  to  readjustm ents in o the r  aspects  of speech and 

these  in turn  i n i t i a t e d  o th e r  changes.

The f a c to r  th a t  seemed to  account most f o r  the  spread o f  any 

p a r t i c u la r  sound change was the s ta tu s  and p re s t ig e  o f  th e  group where 

the  change o r ig in a te d  (Labov 1972:286). I f  the  values o f  the 

o r ig in a tin g  subgroup were im ita ted  by o the r  in d iv id u a ls  in  th e  community, 

the sound s h i f t s  sp read . I f  the change did no t o r ig in a te  in a high 

s ta tu s  group, i t  was f requen t ly  s tigm atized  by the  lead ing  group in  

the  community. This s t ig m a t iz a t io n  then i n i t i a t e d  an i r r e g u la r  process 

o f  correc tion  toward the  model o f  th e  leading group. Sound changes 

o r ig in a tin g  in  the group with the  h ighest s ta tu s  became p re s t ig e  

models im ita ted  by o the rs  in the  community.

Foster (1962:29) has noted t h a t  most so c ia l  and economic change 

begins among the  upper c la sses  and then spreads downward to  the  lower 

c lasses  and then outward in to  periphera l a re a s .  Weinreich (1968:176-80), 

Hall (1950:144), Redlich (1953:313), and Lehmann (1973:121) have a lso  

made the observation th a t  changes most f requen tly  o r ig in a te  in  the  

h ighest ranking or most p re s t ig io u s  groups. This need not always be the 

case ,  however, as we know th a t  many modern languages have evolved out 

o f  lower c la ss  or r u s t i c  d i a l e c t s .  Afrikaans and a l l  o f  the Romance 

languages are examples o f  t h i s .  S im ila r ly ,  new re l ig io n s  o ften  rece ive  

t h e i r  most e n th u s ia s t ic  support among the  lower c la sses  during t h e i r  

formative y e a rs .

Forces o f  Imposition

Theories o f  change th a t  emphasize the c o n f l i c t  between opposing
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in t e r e s t s  a re  concerned almost exc lusive ly  w ith th e  forces of 

imposition and re s is ta n c e ,  as well as o th e r  a c t i v i t i e s  designed to 

reso lve  incompatible goals w ithin and between p la ces .

The fo rces  of imposition include such processes as im perialism , 

co lon ia lism , l e g i s l a t i o n  and war. The a c t i v i t i e s  of m iss io n a r ie s ,  

educa tors ,  b u reau c ra ts ,  salesmen, v ig i la n te s  and o th e r  advocates are  

important elements in the  imposition p rocess .  Forces of imposition 

o ften  inc lude s ig n i f i c a n t  elements o f  coerc ion . More sub tle  forms of 

imposition a lso  e x i s t ,  such as the m anipulation o f  demand through 

a d v e r t is in g  and image-building (see G alb ra ith  1967:198-203, 1975:133). 

All a c t iv e  agents  o f  change operate  as fo rces  o f  im position . Sample 

and Brown (1976:10) make the  d is t in c t io n  between propagator and non­

propagator supported expansion one o f  the  primary subdiv isions o f  t h e i r  

d if fu s io n  model. Propagator supported expansion or d if fu s io n  i s  one 

of the  fo rces  o f  im position . These fo rces  a re  unique to each place 

and to  each element s u b je c t  to  the adoption process .

The fo rces  of im position, l ik e  the  fo rces  o f  re s is ta n c e  described  

below, could conceivably have been included as p a r t  o f  demand, wants 

and needs. Wants and needs, however, can e x i s t  w ithout ex terna l 

pressure  (ex te rna l in th e  sense th a t  they a re  ex te rn a l  to the  adopting 

in d iv id u a ls ) .  This ex terna l p ressure  can come from something within 

a p lace , such as local p o lice ,  o r  from o u ts id e  phenomena, such as 

fo re ign  m iss io n a r ie s  and m i l i t a ry  fo rce s .

Change agents who a f f e c t  th e  d i re c t io n  o f  change f a l l  in to  two 

ca teg o r ie s :  agents o f  persuasion and agents o f  im position. Both of 

these  groups manipulate various s o r ts  o f  s t im u l i  designed to  bring
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about a desired  kind o f  behavior in o th e rs .  In th i s  case th e  des ired  

behavior i s  the  adoption o f  s p e c i f ic  changes.

Agents o f  persuasion (which can be e i th e r  ind iv idua ls  o r  groups 

o f  in d iv id u a ls )  opera te  through the  s u b t le  processes o f  argumentation 

and conversion. M issionaries  and merchants use the se  kinds o f  persuasion 

in many in s ta n ces .  As Kuhn (1971:94) has pointed o u t ,  these  processes 

a lso  have an im portant ro le  in the  adoption of new th eo rie s  and paradigms.

Agents o f  im position use le s s  su b t le  means o f  e l i c i t i n g  des ired  

kinds o f  behavior. These in d iv id u a ls  use force to  d i r e c t  change.

Armies o f  occupation and co lo n iza t io n  are  highly coercive agents o f  

im position.

Forces o f  R esis tance 

The fo rces  o f  r e s i s ta n c e  inc lude such things as in e r t i a  and 

vested i n t e r e s t s .  Vested in t e r e s t s  u sually  a c t  to  preserve c e r ta in  

e x is t in g  conditions  (see Parsons 1964:492 and Veblin 1934:191). Highly 

entrenched t r a d i t i o n s  and customs a re  vested  i n t e r e s t s  in much the  

same way th a t  p o l i t i c a l  and business in te r e s t s  a re .  They a l l  r e s i s t  

and prevent change. In d iv id u a ls  and in s t i tu t i o n s  having vested 

in t e r e s t s  in th ings as they a r e ,  w il l  make every e f f o r t  to  m aintain 

the  s ta tu s  quo. This happens even when o ld  in s t i tu t i o n s  a re  no longer 

in tune with e x is t in g  co n d i t io n s .

Two major vested i n t e r e s t s  a re  not usually  seen as vested in t e r e s t s  

a t  a l l .  These include th e  general d e s ire  fo r  order and coherence 

mentioned e a r l i e r ,  as well as the  tendency toward p rese rva tion  t h a t  

seems to  opera te  in languages and o ther  cu l tu ra l  lineages  (Sapir  1949:
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186). These two fo rc e s  help to  keep various  social and i n s t i t u t i o n a l  

s t r u c tu re s  from d is in te g ra t in g  overn igh t.  These a re  th e  d riv ing  forces 

behind the readjustm ents  t h a t  occur a f t e r  periods o f  s t r a i n  and cu l tu ra l  

c r i s i s .  They a lso  a c t  to  prevent s t r a i n  and c r i s i s  before they occur.

Another major fo rc e  o f  r e s is ta n c e  i s  competition. For something 

to  become e s ta b l i s h e d  in  an area i t s  r i v a l s  must n o t  be too s tro n g .  

P lan ts  and animals which migrate o r  expand th e i r  ranges face  com­

p e t i t io n  from o th e r  sp ec ie s  fo r  the  a v a i la b le  re s o u rc e s .  I f  th e  com­

p e t i t io n  i s  too g re a t  they  w ill  no t be ab le  to ta k e  ro o t  o r  to  

reproduce them selves. Ideas a lso  face  opposition from com petito rs .

The expansion o f  C h r i s t i a n i ty  in northern  Africa has ,  f o r  in s ta n c e ,  

been q u i te  slow due to  the  s tren g th  o f  i t s  main r iv a l  t h e r e ,  Islam.

In the south o f  A fr ic a ,  competition from tr iba l r e l ig io u s  systems 

has been weaker and C h r is t i a n i ty  has been able t o  expand more rap id ly .

Most o f  the  fo rces  o f  r e s is ta n c e  a re  highly unique to  each place 

and fo r  t h i s  reason they  defy a p r io r i  measurement. The degree to  

which elements are  r e s i s t e d  depends la rg e ly  on th e  elements being 

considered . One measurable q u a l i ty ,  however, has been asso c ia ted  with 

the s tre n g th  o f  r e s is ta n c e  to  new id e as .  This i s  th e  amount o f  homo­

geneity  e x i s t in g  w ith in  an area  (Homo). Heterogeneous s o c ie t ie s  tend 

to  possess la rg e r  amounts o f  secularism  and to lerance than homogeneous 

ones and th e se  are  q u a l i t i e s  which tend to  reduce oppo s it io n  to  change. 

In a d d i t io n ,  i t  has been found th a t  ind iv iduals  l iv in g  in homogeneous 

soc ia l  environments tend  to  hold t h e i r  opinions, a t t i t u d e s  and b e l ie f s  

more in te n s e ly  than persons l iv in g  in  heterogeneous environments. 

Homogeneity, then , inc reases  re s is ta n c e  to  change (Berelson and S te ine r
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1964:567,515). This r e la t io n s h ip  i s  shown in Formula 6 .5 ,  which 

in d ic a te s  t h a t  when the  homogeneity of a p lace in c re a se s ,  th e  fo rces  

of r e s is ta n c e  in c rease .

The Window Effect 

According to  Kroeber (1948:367) ind iv iduals  innovate only  when 

and i f  t h e i r  c u l tu re s  perm it.  They make only the s p e c i f i c  innovations 

th a t  t h e i r  c u l tu re s  allow and the  range of what i s  allowed i s  very 

narrow. This range of to le ran ce  produces the  window e f f e c t  (WinEff).

The window e f f e c t  determines whether o r  not a given element is  

compatible with conditions  already  ex is t in g  w ithin  a p la c e .  The pro­

spec tive  element can be d ispersed  in to  a place from the o u ts id e  or i t  

can be invented lo c a l ly .  The window e f f e c t  r e f l e c t s  th e  a e s th e t ic  

evaluation  o f  th ings  o ffe red  fo r  adoption, im ita t io n  o r  consumption. 

The window e f f e c t  a lso  includes a time re fe rence .

The term window has been used in  b a l l i s t i c s  to  denote the  speed 

and angle of incidence t h a t  a space vehicle  must a t t a in  in  o rd e r  to  

sa fe ly  r e - e n t e r  the e a r t h ' s  atmosphere. I f  the  angle i s  too low, the  

veh ic le  r ic o c h e ts  o f f  th e  upper layers  of the  atmosphere and re tu rn s  

back in to  space (much in  the  same way th a t  a f l a t  rock can be skipped 

across the su r fa c e  o f  a la k e ) .  I f  the angle is  too s te e p ,  the  veh ic le  

burns up in  th e  atmosphere. The narrow range of cond itions  which 

w ill permit a s a fe  re -e n t ry  c o n s t i tu te s  the window.

When r e f e r r in g  to  a c r i t i c a l  time period during which a space 

veh ic le  can be launched, one can a lso  speak o f  a launch window. I f  

a launch does no t  take p lace during th is  c r i t i c a l  time p e r io d ,  i t
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OWN (6.5)

*DWN and OAB r e f e r  to  s p e c i f i c  ideas in th is  
example and not to  an overa l l  level
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must w ait u n ti l  s u i t a b le  conditions once again reoccu r.  S im ila r ly ,  

a new idea must be in troduced during a c r i t i c a l  time period in  order 

to  surv ive .

In the  evolu tion  of a c u l tu ra l  l ineage , the  window e f f e c t  becomes 

c r i t i c a l  in determining whether c e r ta in  v a r ia n ts  a re  s e lec ted  by the 

system or are r e je c te d .  A new element is  app rop ria te  fo r  adoption i f  

i t  makes i t s  appearance during a c r i t i c a l  time period . I f  an 

innovation misses i t s  window by appearing too ea r ly  o r  too l a t e ,  i t  i s  

l ik e ly  to  be ignored. Ideas t h a t  appear before t h e i r  time a re  incom­

p a t ib le  with t h e i r  surroundings. They do not f i t  w ith in  the  e x is t in g  

c u l tu ra l  m atrix .

Many o f  the inven tions  o f  Leonardo da Vinci, l i k e  Gregor Mendel's 

system of g e n e t ic s ,  A lfred  Wegener's theory o f  con tinen ta l d r i f t ,  and 

Ikhnaton 's  system of monotheism, are well-known examples of ideas th a t  

were e i th e r  too advanced to  be understood by contemporaries and were 

subsequently fo rg o t te n ,  o r  were not accepted u n t i l  y e a rs  l a t e r .  As 

Bronowski has pointed  out (1973:385), when Mendel published h is  work 

no one had any notion o f  what he was ta lk ing  about, and his system 

remained in  obliv ion  fo r  34 y e a r s .  S im ilarly ,  Cezannes, Gauguin,

Van Gough, El Greco and M il le t  were not apprec ia ted  by the a r t  world 

u n ti l  a f t e r  they had died . El Greco's work had to  w a it  some 300 years  

before i t s  g reatness was recognized. Ideas th a t  appear too l a t e ,  or 

a f t e r  t h e i r  time has passed, are  often  r id icu led  and labeled go th ic ,  

neanderthal or coe locan th ic  (we thought i t  had died bu t  apparently  i t  

s t i l l  l i v e s ) .  Most elements which are  incompatible with t h e i r
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surroundings a re  no t im ita ted ,  adopted o r  consumed, and are  never 

heard from again . They disappear leav ing  no t r a c e  o f  t h e i r  ex is ten ce .

The window e f f e c t  i s  s im i la r  to  Sm elser 's  value-added model 

(1968:210), which makes an analogy between soc ia l  change and the  

manufacturing o f  automobiles. Each s tage  in th e  manufacturing process, 

from th e  sm elting o f  iron  ore to  the  marketing o f  the  veh ic les  them­

s e lv e s ,  adds i t s  value to  the f in a l  c o s t  o f  the  f in ish e d  product. None 

o f  the s tages  in  th e  sequence can add i t s  p a r t i c u la r  va lue , however, 

u n t i l  a l l  p r io r  s tages  a re  completed. As i s  the  case with soc ia l  

change, no s in g le  s tage  can be e f f e c t iv e  unless i t  occurs a t  some 

s p e c i f i c  po in t in  the sequence.

Figure 6.2 i l l u s t r a t e s  th i s  concept with a d i f f e r e n t  example.

This diagram shows th a t  a c e r ta in  sequence of events during and before 

th e  in d u s t r i a l  rev o lu t io n  was necessary before steam power could be 

fu l ly  developed. Some o f  these  events  were technolog ica l in  n a tu re ,  

o th e rs  were not.

Ecological cond itions  are  a lso  p a r t  o f  the window e f f e c t .  J u s t  as 

th e  s t r u c tu ra l  e lm e n ts  o f  a p la c e 's  c u l tu re  can i n h i b i t  the  adoption 

o f  c e r ta in  id e as ,  so a lso  can a p la c e 's  environment. As an example 

o f  t h i s ,  Wagner and Mikesell (1962:20) have in d ica te d  how, on th e  basis  

o f  ecologica l co n d i t io n s ,  the world can be divided in to  regions o f  

p o s s i b i l i t y  and regions o f  im p o ss ib i l i ty .  These a re  zones where 

s p e c i f i c  geographic processes a re  p o ss ib le  and zones where they are 

u n l ik e ly  to  occur. This i s  the c l a s s i c  p o s i t io n  o f  poss ib ilism  

i l l u s t r a t e d  in Figure 6.3
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StLgcE in tiiD development of stïém piw er in Englund Iczding !o applica­
tion in the Industrial Revolution.

Figure 6.2 (Dicken and P i t t s  1963:257)
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'  choices equally good, \  
which is equivalent to \  
an equal probability 

of being selected

no choice.which is 
.  equivalent to  zero probability 

of being selected

Schematic representation of the concept of possibilism.

Figure 6.3 (Chisholm 1975:40)
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The Founder E ffec t

The founder e f f e c t  (sometimes c a l le d  boatload d r i f t )  is  another 

source of s e le c t io n  and change in  loca l v a r i a b i l i t y .  I t  is  a random 

force th a t  has l i t t l e  to  do with adap ta tion . I t s  operation can be 

seen in some p a t te rn s  of d i f f e r e n ta t io n  in  both genetic  and cu l tu ra l  

l in eag es .  The founder e f f e c t  occurs when small groups wander away 

from a parent population and become is o la te d .  D if fe ren t  kinds of 

migration as well as some o f  the reasons why m igration  occurs w il l  be 

d iscussed below in chap ter  8 . The founder e f f e c t  a lso  re s u l t s  when 

a la rge  population i s  reduced to a small remnant through the a c t io n  of 

some ca tas trophe .  Plagues, invas ions ,  and natura l d i s a s te r s  l i k e  

f lo o d s ,  droughts, ea r thquakes , and vo lcan ic  e rup tions  can a l l  produce 

th i s  e f f e c t .

All remnant groups are  small random samples o f  an o r ig ina l  popu­

l a t io n .  The g ene t ic  as well as the  c u l tu ra l  v a r i a b i l i t y  of each one 

o f  these groups is  d i f f e r e n t  from the paren t body. The d ifferences  

are  then r e p l ic a te d  in succeeding genera tions . Ross (1974:88),

B ird se ll  (1972:407), Buettner-Janusch (1966:409), MacArthur and Wilson 

(1967), and Mayr (1966) have a l l  given general d e sc r ip t io n s  o f  the  

founder e f f e c t .

Z elinsky 's  F i r s t  E ffec tiv e  Settlem ent p r in c ip le  (1973:13), which 

holds th a t  the  f i r s t  group ab le  to  permanently occupy an area 

e s s e n t i a l ly  c rea te s  th a t  a r e a 's  l a t e r  c u l tu ra l  p a t te rn ,  i s  another 

expression o f  the  founder e f f e c t .  The only apparent d if fe re n ce  i s  th a t  

Z elinsky 's  p r in c ip le  includes the  s t ip u la t io n  t h a t  the  i n i t i a l  s e t t l e r s ,
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in  ad d it io n  to  in f lu en c in g  t h e i r  own descendants, g re a t ly  a f f e c t  the  

c u l tu r e  o f  l a t e r  a r r i v a l s  in to  the area {providing th a t  th e re  are not 

too many of them).

An i l l u s t r a t i o n  of both the founder e f f e c t  and Z e l in sk y 's  F i r s t  

E f fec t iv e  Settlem ent p r in c ip le  can be seen in the  d i a l e c t  p a t te rn s  th a t  

have evolved in  American English. An in v e s t ig a t io n  o f  th e  d i s t r i c t s  in 

England from which th e  e a r l i e s t  American migrants came w ill  give some 

in s ig h t  into  the o r ig in  o f  these  d ia le c ts  (Kurath 1928:385-95).

Figure 6.4 shows the  d ia le c ts  of American English as they e x i s t  

today. Three major d i a l e c t  areas can be id e n t i f i e d :  New England, 

Midwestern (sometimes c a l le d  Midland, General American, o r  Hollywood 

Broadcasting S tandard),  and Southern (sometimes c a l le d  Coastal or 

P la n ta t io n  Southern). Some would make some of the d ia le c t s  o f  New York 

C ity  in to  a fo u rth  major category . Of th e se ,  the  New England and the  

Southern d ia le c t s  share a number of common fe a tu re s  which are  no t found 

in the  Midwestern form o f  American English, p a r t i c u la r ly  the  broad a 

and the dropping o f  the  r .  In these c h a r a c te r i s t i c s  they resemble the  

King's English more than they do Midwestern American.

An in v e s t ig a t io n  in to  the  o rig ins  of the  c o lo n is ts  who came to  

America before 1700 revea ls  th a t  New England and V irg in ia  were s e t t l e d  

la rg e ly  by persons from the  south and sou theas t o f  England, with nearly  

tw o-th irds  of the e a r ly  s e t t l e r s  around Massachusetts Bay coming from 

East Anglia, one o f  the major strongholds o f  English Puritan ism  (Baugh 

1957:408). Figure 6 .5  shows the  primary areas from which th e  o r ig in a l  

American c o lo n is ts  came.

Differences between the  speech p a t te rn s  o f  New England and V irg in ia
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are o f ten  a t t r ib u t e d  to  c lass  d if fe re n ces  ra th e r  than to p lace o f  o r ig in ,  

although m igrants from the south Midlands and the west of England seem 

to  have been more numerous in V irg in ia  than in New England (Baugh 1957:444) 

New England speech seems to  have been based on middle c la ss  p a t te rn s  

found in  th e  south o f  England ( p a r t i c u la r ly  East Anglia) during the  17th 

and 18th c e n tu r ie s ,  while the p a t te rn s  found in V irg in ia  seem to  have 

been derived  from the pronunciation h ab i ts  of upper c lass  Londoners 

during the  l a t e  17th century (Guralnik and Friend 1966 :x x v ii i) .  The 

middle c o lo n ie s ,  on the  o ther  hand, rece ived  t h e i r  speech h a b i ts  from 

the north o f  England.

A la rg e  proportion  o f  the o r ig in a l  migrants to the  middle co lonies  

were n o r th e rn e rs .  Prominent among th e se  co lo n is ts  were Quakers from 

the north Midlands and the S c o tc h - I r i sh ,  who spoke a northern  v a r ie ty  o f  

English (Baugh 1957:445). Seme of th e  e a r l i e s t  English-speaking 

c o lo n is ts  along the Delaware River near  what was to  become P h ilade lph ia  

were, f o r  example, Quakers from Yorkshire (Baugh 1957:408).

The speech p a t te rn s  o f  the  middle co lon ies ,  due to  h i s to r i c a l  

acc iden t and acc iden t o f  geographical lo c a t io n ,  proved to be more 

in f lu e n t i a l  west o f  the  Appalachians than e i th e r  th e  New England or the  

V irg in ia  p a t t e r n s .  The influence o f  the  middle co lo n ie s ,  e s p e c ia l ly  

Pennsylvania, can be seen in  Figures 6.6 and 6.7 which show American 

d if fu s io n  p a t te rn s  p r io r  to  1850 as r e f le c te d  in th e  spread o f  d i s t i n c t i v e  

house-types and in  the spread o f  ideas from the ea s te rn  seaboard in to  

the i n t e r i o r .  The heavy presence o f  the  Sco tch -Ir ish  in  western 

Pennsylvania, as well as t h e i r  heavy rep re sen ta t io n  among s e t t l e r s  a l l  

along the  w estern  f r o n t i e r ,  helped to  c a r ry  the kind o f  English spoken
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in  the middle co lon ies  in to  the newer t e r r i t o r i e s  o f  th e  West (Baugh 1957: 

445). Figures 5 .8  and 6 .9  show two vers ions  o f  how th i s  process continued 

across  the e n t i r e  c o n t in e n t .

That General American Midwestern English i s  a v a r ia n t  o f  the speech 

found in  northern  England can be seen as the  r e s u l t  o f  many instances 

o f  th e  founder e f f e c t .  The f i r s t  e f f e c t iv e  s e t t l e r s  o f  each new t e r r i t o r y  

e s ta b l is h e d  t h e i r  speech p a t te rn s  as the  s tandard  to  which l a t e r  a r r iv a l s  

(many o f  them i n i t i a l l y  speaking languages o the r  than English) gradually  

had to  conform.

I f  a l l  o f  th e  d ia l e c t s  in England were mixed to g e th e r ,  they would 

form one la rge  popula tion  with many norms and ranges o f  v a r ia t io n .  J u s t  

as i s  the  case in  g e n e t ic s ,  a small sample taken from th i s  la rge  population 

would produce an o f f sp r in g  population with norms and ranges o f  var ia t io n  

th a t  would be q u i te  d i f f e r e n t  from the  o r ig in a l  one. This is  what 

occurred during the  i n i t i a l  se t t lem en t o f  the  United S ta te s  and the 

process continued as th e  f r o n t i e r  o f  se t t lem en t moved west. The r e s u l t s  

can be seen in modern day American d i a l e c t  p a t te rn s .

The same processes o f  s e le c t io n  th a t  a l t e r e d  English speech 

p a t te rn s  in America a f f e c te d  o the r  aspec ts  o f  English cu l tu re  as w ell .

As Leighly (1937:137) has observed, p ioneers bring to  new areas an 

e n t i r e  range o f  ideas and va lues.  These a re  then e s ta b l is h e d  in the 

landscape in d i f f e r e n t  p roportions  from t h a t  found in the  place of o r ig in .

Even though English i n s t i t u t i o n s  p reva i led  in  a l l  the American 

co lo n ie s ,  by the  m id-eighteenth  century  none o f  them were q u ite  l ik e  

t h e i r  coun te rparts  in  England.
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"The he r i tag e  o f  English ideas t h a t  went 
with the i n s t i t u t i o n s  was so r ich  and 
varied  th a t  Americans were ab le  to  s e le c t  
and develop those t h a t  b e s t  su i te d  t h e i r  
s i tu a t io n  and fo rg o t  o th e rs  th a t  meanwhile 
were growing prominent in  the  mother 
country" (Blum e t  a l .  1963:59).

Many id e a s ,  a t t i t u d e s ,  and b e l ie f s  became widespread in th e  colonies

which remained unimportant in England. The evo lu tion  o f  these

d if fe re n ces  had many causes, but one o f  the most im portant was the

founder e f f e c t  as i t  app lied  to  spheres of c u l tu re  o the r  than language.

By going f a r th e r  back in time, we can see th e  same processes 

producing the various English d ia le c t s  t h a t  con tr ib u ted  to  the American 

p a t te rn .  Figure 6.10 shows the  d i f f e r e n t  forms o f  Old and Middle 

English t h a t  gave r i s e  to  the  d ia le c t s  o f  Modern English. Note th a t  

some d i f f e r e n t i a t io n  has occurred down through th e  c e n tu r ie s ,  but the 

basic  p a t te rn  seems to have been s e t  during the  i n i t i a l  se tt lem en t o f  

England by t r ib e s  from the North German P la in .

Figures 6.11 and 6.12 in d ic a te  where the  Old and Middle English 

d i a l e c t  areas  were lo c a ted ,  while Figure 6.13 shows where on the 

European con tinen t these  d ia le c t s  o r ig in a te d .  The e a r ly  Northumbrian 

and Mercian d ia le c ts  were found in  the areas north  o f  the  Thames.

This i s  th e  region o r ig in a l l y  s e t t l e d  by the Angles and th e  two d ia le c ts  

a re  o f ten  re fe r red  to  as the  Anglian d ia le c t s  (Baugh 1957:60). Kentish 

evolved from the d ia le c t  o f  the  Ju te s  who s e t t l e d  to the south and 

e a s t  o f  London. The Saxons s e t t l e d  a l l  around th e  J u te s ,  forming the 

kingdoms of Essex, Sussex, and Wessex (Figure 6 .14 ).  The Primary 

se tt lem en ts  o f  the Saxons were, however, to the  south and west o f  the 

Thames (Baugh 1957:60). We do not know how much the speech o f  the
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Angles diverged from th a t  o f  th e  Saxons, but the d if fe re n ces  were 

probably not g r e a t  (Baugh 1957:60).

Several hundred years a f t e r  the Anglo-Saxon M igrations, Danish 

and Norwegian invaders se ized  many of th e  Anglian d i s t r i c t s  in th e  north 

(Lunt 1956:38). Much o f  th i s  region, which l a t e r  came to  be known as 

the Danelaw, experienced very heavy Norse se tt lem en t (Figure 6 .1 5 ) .  For 

cen tu r ie s  t h e r e a f t e r ,  Danish and Anglian d ia le c ts  ex is ted  s ide  by s id e  

(Baugh 1957:118).

The Anglian d ia le c t s  resembled the  language of the  Danes in  a 

number o f  ways in which the Saxon d ia le c t s  did no t.  The two even seem 

to  have been somewhat mutually i n t e l l i g i b l e  (Baugh 1957:112, Jesperson 

1938:84). This acc e le ra ted  the  ra te  o f  grammatical change in the  north 

so th a t  in d i s t r i c t s  where the Danes had s e t t l e d ,  the language came to 

be several c en tu r ie s  in  advance of the south (Jesperson 1938:84). The 

c u l tu ra l  p a t te rn s  found in the  Danelaw a lso  d i f fe re d  in  many respec ts  

from those o f  the Anglo-Saxon d i s t r i c t s  and fo r  over two hundred years 

the Danish region possessed an individual ch a rac te r  t h a t  marked i t  

o f f  from the  r e s t  o f  England (Lunt 1956:48). This unique charac te r  

surv ives even today and thousands of Danish words and s t ru c tu ra l  elements 

can s t i l l  be found in the English d ia le c t s  of the  north and e a s t  (Baugh 

1957:114).

Northern speech p a t te rn s  thus diverged f a r th e r  and f a r th e r  from 

those in th e  sou th , although in  Middle English the language d if fe re d  

almost from county to  county (Baugh 1957:228). The East Midland 

d ia le c t s  g radua lly  came to  occupy a middle pos it io n  between the con­

s e rv a t iv e  southern  d ia le c ts  and the rad ica l  northern  ones (Baugh 1957:
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231). I t  i s  from one o f  these East Midland d i a l e c t s ,  the  London 

d i a l e c t ,  t h a t  th e  modern standard evolved. Beginning as a Southern 

d i a l e c t ,  i t  g rad u a l ly  became a Midland d i a l e c t  while a t  the  same time, 

because o f  London's p o s i t io n  as th e  p o l i t i c a l ,  f in a n c ia l ,  and 

publish ing  c a p i ta l  o f  B r i ta in ,  i t  slowly gained acceptance as  the standard 

form of Modern English ( the  King's E nglish ) .  Other v a r i e t i e s  o f  East 

Midland have continued in  use as local p rov inc ia l  d ia le c t s  (Bloomfield 

and Newmark 1963:211).

The p lace o f  o r ig in  o f  the Teutonic fo reb ea re rs  o f  th e  Anglo- 

Saxon t r i b e s  is  shown in  Figure 6 .16, although the  loca tion  north of 

the Caspian Sea i s  a m a tte r  o f  some d isp u te .  Many scho lars  p lace the 

o r ig in a l  Indo-European homeland in the general v i c in i t y  o f  modern 

day Poland and Lithuania  (see Figure 2.5 above). I t  is  to  be expected 

t h a t  in the  course o f  a thousand years  o f  wandering through easte rn  

and ce n tra l  Europe, the  founder e f f e c t  produced innumerable examples of 

abrupt l i n g u i s t i c  s h i f t s  among the Germanic t r i b e s  who m igrated away 

from the  o r ig in a l  Indo-European community. F igure 6.17 shows how these 

t r i b e s  may have become d i f f e r e n t ia t e d  a f t e r  t h e i r  movements began.
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Chapter 7 

PROCESS OF LOCAL INNOVATION

FREQUENCY OF LOCAL INNOVATION 

Innovation (InRa) i s  a fo rce  t h a t  inc reases  v a r i a b i l i t y .  I t  

operates  through the processes o f  recombination and m utation. In the

sphere o f  ideas th i s  includes a l l  phases o f  th e  c r e a t iv e  process, whether

t h i s  be d iscovery , invention  o r  improvement. I t  does not n ecessa r i ly  

have to  involve something b e t te r  or more advanced. To be an innovation 

i t  i s  only necessary t h a t  the element be o r ig i n a l .

Local innovation is  a w ith in -p lace  p rocess .  Novelties t h a t  come 

in to  a place from the ou ts ide  a re  p a r t  o f  th e  d if fu s io n  process. Extreme 

d i f f u s io n i s t s  claim t h a t  v i r t u a l l y  a l l  w ith in -p la c e  q u a l i ta t iv e  change 

comes from d if fu s io n  and th a t  local innovations a re  extremely ra re .  One 

of the foremost rep re sen ta t iv e s  o f  t h i s  school of thought was G. E l l i o t  

Smith, who believed  a l l  human advancement could be tra c e d  (through th e  

d if fu s io n  process) back to  anc ien t Egypt.

I t  w ill  no t do, however, to  base a theo ry  o f  w ith in -p lace  change

on such claims s ince  we cannot avoid asking why innovations occur in

the f i r s t  p lace .  Regardless o f  how many innovations  have dispersed 

throughout th e  world, each one has a beginning somewhere. Although 

we may not be ab le  to  explain why p a r t i c u l a r  innovations o r ig in a te  

in c e r ta in  p la c e s ,  i t  i s  possib le  to  e s t im a te  th e  number of innovations
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t h a t  might be expected in  one p lace  when compared to  another.

The process o f  e s tab l ish m en t encompasses every th ing  th a t  adds 

new th ings to  th e  landscape. These can be durable a r t i f a c t s ,  id e a s ,  

ephemeral a r t i f a c t s  (performances) and new types o f  in d iv id u a ls .  

Innovation, which invo lves  only  th e  appearance o f  new id eas ,  precedes 

es tab lishm en t.  In a d d i t io n ,  th e  es tab lishm ent o f  new ideas comes 

before the production and es tab lishm en t o f  new a r t i f a c t s .

S h if ts  in values, l i f e  s t y l e s ,  technology, mores, t a s t e s ,  

e t i q u e t t e ,  marketing p rocedures ,  farming methods, ad m in is tra t iv e  

re g u la t io n s ,  p o l i t i c a l  b e l i e f s ,  r e l ig io u s  customs, re c re a t io n a l  h a b i t s ,  

legal p r a c t ic e s ,  economic p o l i c ie s  and grammatical usages are a l l  

innovations i f  something new comes in to  ex is te n c e .

The appearance o f  new types o f  ind iv idua ls  is  no t properly  p a r t  

o f  th e  innovation process s in ce  in d iv id u a ls  a r i s e  out o f  physical ra th e r  

than mental p rocesses . S h i f t s  in b i r th  r a t e s ,  crime r a t e s ,  and marriage 

r a t e s ,  as well as f lu c tu a t io n s  in business cy c le s ,  th e  occurrence o f  

p o l i t i c a l  r ev o lu t io n s ,  and the ebb and flow of o th e r  ongoing a c t i v i t i e s  

are  a lso  not innovations . Such changes in  c o l le c t iv e  behavior a re  not 

innovative i f  they a re  merely changes in the p roportion  o f  th ings already 

in  e x is te n c e ,  although they may be the  e f f e c t s  o f  p r io r  innovation and 

they may precede subsequent innova tion .

Sanders (1962:76) has d iscussed  the  d i f f i c u l t y  in  measuring 

inven tiveness .  He found a number of problems in  t ry in g  to  separa te  

the ra te  of invention from the  speed o f  adoption and th e  ex ten t  o f  

use. He noted th a t  some scho la rs  do not d is t in g u is h  between th e se  

processes a t  a l l .
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To Homell H art,  an invention was a new configu ra tion  o f  ob jec ts  

and forces which r e s u l t e d  in a new product or process (1931:525). Ogburn 

regarded inven tive  a c t i v i t y  as a permutation of previously  e x i s t in g  

elements (1928:82). Barnett (1942:16) saw inven tive  a c t i v i t y  as the  

borrowing o f  forms and p r in c ip le s  from one functional co n tex t  and th e  

s u b s t i tu t io n  o f  them in to  o th e rs .  Innovation required  the  in s ig h t  o f  

someone who found new a p p l ic a t io n s  for well-known p r in c ip le s .  Kuznets 

(1962:24) argued t h a t  invention  occurs when ind iv iduals  take e x is t in g  

knowledge about the m a te r ia l  universe and form new combinations.

The process o f  inven tion ,  however, need not be exc lu s iv e ly  

concerned with aspec ts  o f  e i t h e r  the m ateria l universe o r  m ateria l  

c u l tu r e .  New ideas a re  inven tions  in exac tly  the same way th a t  new 

a r t i f a c t s  a re .  As Herskovits  (1945:152) has noted, the ind iv idua ls  

who devised the  method o f  counting descent on one s ide  o f  th e  family 

were j u s t  as i n f lu e n t i a l  on the  course o f  h is to ry  as the  ind iv idua ls  

who invented te n t s  and canoes. Any small s h i f t  in behavior o r  b e l i e f  

can involve innova tion . Although many o f  them may seem too in s ig n i f ic a n t  

to warrant being c a l le d  inventions or innovations by them selves, a 

g re a t  number o f  them over long periods of time can r e s u l t  in  massive 

amounts of change.

MODES OF INNOVATION 

As Ross (1962:109) has noted, the r a t e  o f  change w ith in  a p lace  

has two d i s t i n c t  a sp ec ts— the  occurrence o f  v a r ia t io n  and th e  surv iva l 

of a c e r ta in  number o f  th e  v a r ia n ts .  Although v a r ia t io n  is  normally 

thought of as occurring  w ith in  populations and sp ec ie s ,  i t  a l so  occurs
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within p la ces .  I t  i s  th i s  place-bound v a r ia t io n ,  as well as the 

s e le c t iv e  p ressu res  a sso c ia ted  with i t ,  t h a t  t h i s  th e s i s  is  considering .

V aria tion  a r i s e s  through a number o f  processes t h a t  include 

mutation, recom bination, and hybrid ization . Mutation i s  the  appearance 

within a p lace  o f  something e n t i re ly  new. Local innovation is  th e  

fo rce  producing geographic mutations. Recombination is  th e  rearrangement 

o f  elements a lready  e x i s t in g  within a p lace .  Here, even though the  

ind iv idual elements a re  not new, the  r e la t io n s h ip s  between them a re .

The form o f  the  elements may remain the  same, but t h e i r  function  and the 

s t ru c tu re  holding them to g e th e r  may change. Geographic recombination, 

l ik e  m utation, i s  a l so  a product o f  local innova tion . Hybridization i s  

s im i la r  to  recombination and mutation except t h a t  i t  involves the  

incorpora tion  o f  ex te rna l elements in to  a p lace .  D iffusion is  thus a 

fo rce  c o n tr ib u t in g  to  geographic hyb rid iza tio n .

S e lec tion  i s  what happens when th e se  v a r ia n ts  su rv ive .  Most 

surv iv ing  v a r ia n ts  can probably be seen as advantageous, though the re  

i s  no necessary reason why th i s  should be so ,  e i t h e r  immediately or a t  

a l a t e r  da te .  Most su rv iv ing  variants are  probably n e u t ra l ,  with some 

o f  them becoming de trim ental as external circumstances change.

Variants t h a t  su rv ive  are  those which e s ta b l i s h  themselves in 

new areas  and expand w ith in  these p laces .  S e lec tion  occurs when 

es tab lishm ent takes  p lace  and when expansion takes  p la ce .  S election  

a lso  occurs when the  reverse  processes take p la ce—co n tra c t io n  and 

e l im in a tio n .
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Mutation

When people th ink  o f  the  innovation process they u sua lly  th ink  

of i t  as mutation. Mutations may be conscious o r  unconscious. In a l l  

cases they a re  a b e r ra t io n s ,  th a t  i s  to  say, th ings th a t  are  unusual and 

previously unheard o f .  One major source o f  mutation i s  the im perfect 

re p l ic a t io n  o f  c u l tu ra l  elements and s t ru c tu re s  between genera tions .

This t r a n s i t i o n  process ,  o ften  ca l le d  s o c ia l iz a t io n  o r  en cu l tu ra t io n ,  

is  a c r i t i c a l  period during which much v a r i a b i l i t y  comes in to  ex is ten ce .  

S o c ia l iza t io n  i s  the process whereby an indiv idual le a rn s  th e  c u l tu ra l  

p a tte rns  o f  h is  s o c ie ty .  While most o f  the s o c ia l iz a t io n  process 

occurs during childhood, i t  continues during an in d iv id u a l 's  e n t i r e  

l i fe t im e  (Taylor 1969:148). The re p l ic a t io n  o f  c u l tu ra l  p a t te rn s  from 

one generation  t o  the next i s  alw.ays im perfect. Because o f  t h i s ,  

many small v a r ia t io n s  e n te r  the  c u l tu ra l  system a t  the  p o in t  of t r a n s i t io n .

Recombination

Three processes can be included under the  heading o f  innovative 

recombination: h y b r id iz a t io n ,  a c c u l tu ra t io n ,  and stim ulus d i f fu s io n .

In various unknowable amounts, each o f  these processes c o n tr ib u te s  to  the 

phenomenon o f  innovation.

Hybridization

Idea tional (or c u l tu r a l )  hyb r id iza tio n  is  the process whereby 

the a t t r i b u t e s  o f  two o r  more paren t bodies a re  fused and reorganized 

within a descendant body. H ybridization happens when d i f f e r e n t  p la n t  

species su c c e ss fu l ly  breed to g e th e r  and produce o ffsp r in g  t h a t  a re  

d i f f e r e n t  from th e  two p a re n ts .  The same th ing  can occur among human
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groups, as when two paren ts  from d i f f e r e n t  e th n ic  o r  physical groups 

breed and produce o f f sp r in g .  The o ffsp r in g  w il l  form a separate  group 

which combines the  physical fea tu res  of both p a re n ts .  In th e  same 

way, parents  from d i f f e r e n t  cu l tu res  can produce id e a tio n a l  hybrids 

among t h e i r  o f f s p r in g .  These hybrids would combine, to  varying degrees, 

ideas taken from both p a ren ts .

I f  th e se  hybrids a re  unlike anything t h a t  has ever ex is ted  before, 

they are  n o v e l t ie s  themselves and t h e i r  appearance con tr ibu tes  to  the 

es tab lishm en t p rocess .  I f  s im ila r  hybrids con tinue to  appear within 

a p lace ,  t h e i r  coming in to  ex is tence  no longer c o n tr ib u te s  to  es tablishm ent 

(s ince t h i s  only occurs once) but in s tead  co n t r ib u te s  to  numerical 

expansion.

H ybrid iza tion  can c re a te  conditions t h a t  encourage fu r th e r  innovation. 

The blending o f  elements from d i f f e r e n t  t r a d i t i o n s  can c rea te  many 

paradoxes and in c o n s is te n c ie s  which must be worked ou t during l a t e r  time 

periods . The so lu t io n s  t o  these  problems a re  very l i k e ly  to  be 

innovations themselves—ones th a t  would never have occurred i f  the  p r io r  

hyb r id iza tio n  had not taken place. I t  is  in t h i s  sense th a t  

h y b r id iza tio n  must be thought of as a c o n t r ib u t in g  f a c to r  in  the 

innovation process as well as a m an ifes ta t ion  o f  i t .

At l e a s t  th ree  d i f f e r e n t  processes c o n t r ib u te  to  hybrid ization  

and must be considered  p a r t  o f  i t .  These inc lude analogy, external 

borrowing, and substratum borrowing.

Analogy

Analogy i s  one o f  th e  major processes promoting the r i s e  o f  new
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forms. I t  is  a r e g u la r iz a t io n  process sometimes c a l le d  analogical 

replacement o r  in te rn a l  borrowing. Analogy i s  th e  process whereby 

one form o f  a language becomes more l i k e  ano ther .  Analogy describes 

what happens when l e s s  common or i r r e g u la r  forms a re  a l t e r e d  so th a t  

they come to  resemble more f a m i l ia r  ones (Baugh 1957:195, Arlotto  1972: 

134).

Analogy is  th e  kind o f  change th a t  occurs when a c h i ld  says f o o t s ,  

oxes, s t i c k e d ,  and breaked in s te ad  of f e e t ,  oxen, s tu c k ,  and broke.

In English th i s  has been a major source o f  new word forms, with 

thousands o f  words having been transformed in  t h i s  fash ion .  Examples 

include the s u b s t i tu t io n  o f  words l ik e  days, cows, eyes ,  shoes, and 

b ro thers  f o r  the  now a rcha ic  forms dawes, kyne, eyen, shoen, and 

b re theren . At p re se n t  the re  a re  many such words in  t r a n s i t io n .  These 

include the a l t e r n a t e  versions o f  the  p lu ra l  form o f  hoof (hooves and 

hoofs), the  pas t te n se  o f  wake (woke and waked), and th e  pas t tense 

o f  dive (dove and d ived).  Our usage o f  these  words i s  f luc tua ting  

and even tua lly  we w il l  come to favor one competing form over the o ther  

(Figure 5 .3  ag a in ) .  In th is  manner, new ana log ica l c rea t io n s  will 

g radually  spread throughout the  popula tion . I f  th e  new forms succeed 

in  driv ing  out e a r l i e r  forms and pass in to  common usage, then l i n g u i s t i c  

s e le c t io n  w ill  have occurred (Weinreich 1968:186, A rlo tto  1972:134).

Gradual change in  o the r  lineages a lso  s e ts  up small s i tu a t io n s  

o f  d iso rd e r .  These in v i te  s im i la r  responses, sometimes d e l ib e ra te ,  

sometimes unconscious, to  c o r re c t ,  r e g u la r iz e ,  and to  tame things. 

Analogical replacement i s  a m an ifes ta t ion  o f  t h i s  impulse. I t  i s  one 

response to  the in te rn a l  s t r a in  between elements in  a system.
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External Borrowing 

In language s tu d ie s ,  the  term borrowing u su a lly  re fe rs  to  the 

conscious adoption o f  fo re ig n  loan words in to  n a t iv e  vocabularies .  

F requently , hybrid  forms a re  produced when a borrowed root i s  combined 

with a n a t iv e  r o o t ,  a n a t iv e  p re f ix ,  o r  a na tive  s u f f ix .  In Middle 

English, f o r  in s ta n c e ,  words l ik e  commonweal, b a t t l e a x ,  and gentleness 

appeared in  the  language. These combined French loan words with Old 

English endings (Baugh 1957:215). Thousands o f  such compound hybrids 

made t h e i r  way in to  the English language during th e  13th and 14th 

c e n tu r ie s .

External borrowing i s  an extremely common process which a f f e c t s  

not only vocabulary elements, but a l l  o th e r  aspec ts  o f  cu l tu re  as w ell .  

All ideas and durab le  a r t i f a c t s  are  p o te n t ia l  loan elements. The r a te  

and d i r e c t io n  o f  ex te rna l borrowing involves the  process o f  between- 

place d i f fu s io n ,  which w ill  be covered in  th e  next chapter.

Substratum Borrowing 

One o f  th e  causes o f  d irec tio n a l  change is  th e  influence o f  a 

substratum . A substratum i s  a cu l tu ra l  l ineage  t h a t  was held by a 

population before a l a t e r  one was adopted o r  was imposed upon them.

In the course o f  conforming to  a new p a t t e r n ,  c e r ta in  elements o f  the  

former l ineage  w il l  p e r s i s t  and w ill be inco rpora ted  in to  the  new 

one (A rlo tto  1972:154, Cohen 1970:107, Yinger 1970:92). This process 

i s  s im i la r  to a c c u l tu ra t io n  and i t  f req u en t ly  leads to syncretism 

(the  h y b r id iz a t io n  o f  elements from d i f f e r e n t  c u l tu r a l  l in e a g e s ) .

Foreign systems a re  sometimes superimposed on native populations.
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This is  o ften  achieved through fo rce  though i t  need n o t  be. Cohen 

(1970:84) sees substratum in fluence  as a reac tio n  to  th e  fo rce fu l  

o b l i te r a t io n  o f  a na tive  system by a newly a r r iv e d  language, r e l i g io n ,  

or o th e r  kind o f  l ineage .  This re a c t io n  brings about a m odifica tion  

o f  the  dominant system through the  s u b s t i tu t io n  o f  elements from the 

substratum in to  the recen tly  e s ta b l is h e d  ru lin g  system. The disappearance 

o f  the  dominated lineage  is  not complete and the  evo lu tion  o f  the  

dominant l ineage  i s  acc e le ra ted .

As an i l l u s t r a t i o n  o f  t h i s ,  some scho lars  be l ieve  t h a t  c e r ta in  

fea tu res  o f  th e  anc ien t  C e l t ic  language o f  Gaul "seeped through" to the 

new language imposed by the Roman conquerors o f  th a t  reg ion .  As a r e s u l t ,  

French is  sometimes described as a descendant o f  Latin with a Gaulish 

substratum (A rlo tto  1972:154). Sopher has discussed th e  same phenomenon 

with re sp ec t  to  re l ig io u s  s u b s t r a ta .  In Northern Europe, anc ien t  

Druidic and o th e r  Indo-Germanic customs a sso c ia ted  with th e  a r r iv a l  of 

mid-winter and the  a r r iv a l  o f  sp r ing  resurfaced  years  l a t e r  w ith in  

C h r is t ia n i ty  a f t e r  i t  had been imported from the  south (Sopher 1967:21). 

Many Northern European customs a sso c ia ted  with the  ce le b ra t io n  o f  

Easter  and Christmas are substratum elements surv iv ing  from p re -C h ris t ian  

tim es.

New World Catholicism has been influenced by many such substratum 

su rv iv a ls .  The African substratum has been p a r t i c u la r ly  im portant in  

the form o f  C h r i s t i a n i ty  e x is t in g  in  B ra z i l ,  Cuba, and H aiti  (Herskovits 

1937, Bastide 1972:128-168), as th e  Indian substratum has been in  Mexico 

(Wolf 1965) and o th e r  p a r ts  o f  Latin  America (Madsen 1960:29).
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A cculturation

The process o f  ac c u l tu ra t io n  con tr ibu tes  to  the  in te rn a l  change 

o f  a l l  subgroups loca ted  w ithin a given p lace (Figure 7 .1 ) .  I t  i s  one 

o f  the processes whereby c u l tu re  undergoes h y b r id iz a t io n .  When local 

subgroups are  being modified through the borrowing and r e in te rp r e ta t io n  

of ideas and a r t i f a c t s  o r ig in a t in g  in other subgroups, a cc u l tu ra t io n  

i s  taking place (Bidney 1970:360, Kroeber 1948:425, Taylor 1969:155, 

Keesing 1958:28, Herskovits  1938).

When a c c u l tu ra t io n  occurs ,  one or two in term ed ia te  groups a re  

formed (through h y b r id iz a t io n ) .  These groups a re  s l i g h t l y  d i f f e r e n t  

than they were b efo re .  They in e f f e c t  become new e n t i t i e s ,  although 

in  the l i t e r a t u r e  on the  s u b je c t  they are almost never seen as separa te  

groups. During subsequent time periods the  o ld  p a t te rn s  co ex is t  with 

the new. I f  a c c u l tu ra t io n  con tinues , the groups adhering to  the  old 

pa tte rn s  w ill  ev en tu a lly  d isappear. Sometimes one group w ill become 

acc u ltu ra ted  while ano ther  w ill be unaffected  by the p rocess . In th is  

s i t u a t i o n ,  the  t r a n s f e r  shown in  Figure 7.1 i s  one way. The accu ltu ra ted  

group would then converge with the  o the r  group while diverging from i t s  

former s e l f .

A ccultu ra tion  involves the continuous f i r s t  hand con tac t o f  

d i f f e r e n t  groups loca ted  w ith in  the  same p lace . Whereas th e  processes 

o f  between-place d if fu s io n  and w ith in-p lace  numerical expansion 

involve adoption and t r a n s f e r ,  a cc u ltu ra t io n  can involve th e  add itional 

phenomenon o f  a l t e r a t i o n  and reform ulation. When t h i s  happens, elements 

which have been t r a n s f e r r e d  between adjacent or in term ingled  groups
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TWO CULTURAL SYSTEM S

T IM E  POSITION 1  

ISOLATION

TIM E POSITION 2  

CONTACT
\  /  RCTOHMUUATION

a c c u l t u r a t i o n

Acculturation: tke Basic Model The two cultural systems, previously 
isolated {time position I) , come into contact {time position 2). Each 
car. be spoken of as undergoing acculturation, or the whole may be 
spoken of as an acculturation process.

Figure 7.1 (Keesing 1958:28)
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can be changed in  meaning, form or func tion  w ith in  the rece iv in g  group. 

R e in te rp re t in g  a t r a n s f e r r e d  element allows i t  to  f i t  more e a s i l y  in to  

d i f f e r e n t  con tex ts  (Herskovits  1952:594, Keesing 1958:399).

Stimulus D iffusion 

The f i r s t  determ inant of th e  frequency o f  local innovation i s  the 

amount o f  s tim ulus  d i f fu s io n  t h a t  a place i s  experiencing . Stimulus 

d i f fu s io n  occurs when an innovation i s  brought in to  ex is tence  through 

some o u ts id e  s t im u lus .  An idea or an a r t i f a c t  may be invented (o r  

re inven ted ) as a r e s u l t  o f  an o u ts id e  idea serv ing  as a c a t a ly s t  

(Spencer and Thomas 1969:191).

Stimulus d i f fu s io n  can a lso  be ca l led  idea  d if fu s io n  o r  s tim ulus 

inven tion  s in c e ,  as Kroeber has noted (1948:368), i t  involves equal 

amounts o f  d i f fu s io n  and invention .

The d i f fu s io n  o f  w riting  has o f te n  been used as an example o f  

s tim ulus d i f fu s io n .  Some students  o f  epigraphy have argued t h a t  w riting  

o r ig in a te d  f i r s t  in th e  Middle East and l a t e r  d if fu sed  to  China (see 

D iringer 1962:71). At the  same tim e, o th e r  sch o la rs  have poin ted  out 

th a t  s ince  Chinese ideaograms bear l i t t l e  resemblance to  cuneiform 

ch a ra c te rs  i t  i s  l i k e l y  t h a t  Chinese w rit in g  i s  an autochthanous 

development. Without commenting on the  p l a u s i b i l i t y  of e i t h e r  o f  these  

two c la im s, i t  should be noted th a t  a th i r d  p o s s i b i l i t y  e x i s t s  in  which 

both of these  i n t e r p r e ta t io n s  could be t r u e .  This th i r d  p o s s i b i l i t y  

i s  s tim ulus  d i f fu s io n .  Even though a s p e c i f i c  s ty l e  o f  w r i t in g  may 

no t have d if fu sed  from Mesopotamia in to  China, i t  i s  possib le  t h a t  the 

idea o f  w r i t in g  d id .  In th i s  case , the idea t h a t  meaning could be
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conveyed through w r i t t e n  symbols could have s tim ula ted  th e  c rea tion  

of a native  system, which would have been to t a l l y  unique in  appearance.

A s im i la r  argument has occas iona lly  been made fo r  the d i f fu s io n  of 

iron m etallurgy (see F. Jones 1966:11).

DETERMINANTS OF INNOVATION FREQUENCY

In searching the  l i t e r a t u r e  on innovation , nine v a r ia b le s  have 

been found th a t  help to  exp la in  local innovation f req u e n c ie s .  These 

include homogeneity, u rb an iz a tio n ,  d iv e r s i ty ,  i s o l a t i o n ,  knowledge 

and s k i l l s ,  needs, popu la t ion ,  l e i s u r e ,  and the window e f f e c t .  At various 

tim es, ind iv idual w r i te r s  have put forward one o r  two o f  th e se  v a r ia b les  

as th e  primary cause o f  innovation frequency. In r e a l i t y ,  we have no 

idea as to how these  v a r ia b le s  should be weighted and which ones are  

more im portant than o th e rs .  In ad d i t io n ,  i t  is  by no means c e r ta in  

th a t  the l i s t  i s  complete. Formula 7 .1 ,  th e re fo re ,  should be regarded 

as only a t e n ta t i v e  suggestion  as to  how these v a r ia b les  a f f e c t  local 

innovation. Each o f  these  v a r ia b le s  w ill  now be d iscussed  in d iv id u a l ly .

Homogeneity

The f i r s t  f a c to r  in f lu en c in g  the probable r a te  o f  loca l  innovation 

is  th e  amount o f  homogeneity t h a t  a p lace e x h ib i t s .  Homogeneity (Homo) 

is  a measure o f  v a r i a b i l i t y  as i t  app l ies  to  such th ings as e thn ic  groups, 

functional groups, so c ia l  c l a s s e s ,  id e a s ,  and a r t i f a c t s .

Berelson and S te in e r  (1964:615) have reported  th a t  th e  occurrence 

of so c ia l  change is  more l ik e ly  in heterogeneous s o c ie t i e s  than homo­

geneous ones. They c i t e  more id e as ,  more c o n f l i c t s  o f  i n t e r e s t ,  more
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groups with d i f f e r e n t  persuasions and a g re a te r  number o f  d i f f e r e n t  

po in ts  of view as explanations fo r  th i s  phenomenon. The r e la t io n s h ip  

between homogeneity and innovation i s  th e re fo re  an inverse one so th a t  

as homogeneity in c re a se s ,  the  frequency o f  innovation decreases.  This 

has been r e f l e c te d  in  Formula 7 .1 . The variab les  helping to  exp la in  the 

level of w ith in -p lace  homogeneity have been id e n t i f i e d  above in chap ter  4.

Urbanization

The second fa c to r  a f fe c t in g  the frequency of innovation is  the  

level o f  u rban iza tion  (Urb). I t  has been widely recognized th a t  c i t i e s  

a re  focal po in ts  o f  change. As Berelson and S te in e r  (1964:570) have 

noted, one o f  th e  major fe a tu re s  o f  residence a f fe c t in g  the  development 

o f  b e l ie f s  and a t t i t u d e s  i s  whether o r  not an individual l iv e s  in a 

ru ra l  or an urban lo c a t io n .  One prominent d if fe ren ce  between these  

two areas is  t h a t  soc ia l  change is  l ik e ly  to  be more in tense  w ith in  

c i t i e s  than in  the  countryside . There tends to  be le ss  behavioral 

change and more s t a b i l i t y  in  ru ra l areas (Berelson and S te in e r  1964:606).

In a d d i t io n  to  socia l and economic change, technolog ica l 

innovation a lso  tends to  o r ig in a te  in  the c i t i e s .  In the opinion o f  Lloyd 

and Dicken (1972:105), lo ca tio n s  which have th e  h ighes t  p o te n t ia l  f o r  

genera ting  new techn ica l knowledge are the  ones where ind iv idua ls  

communicate with each o th e r  more f requen t ly .  Such areas tend to  be 

c i t i e s .  That people who inven t things tend to  be c i t y  dw ellers  r a th e r  

than ru ra l people has a lso  been noted by Thompson (1962:257) and 

Wagner (1964:81). Only l a t e r  do the  innovations o f  these  in d iv id u a ls  

spread to  ru ra l  areas  (F oste r  1962:29). This seems to  be t ru e  fo r  a l l
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kinds of innovations and improvements, including  those dea ling  with 

ru ra l concerns—such as a g r ic u l tu ra l  equipment and chemical f e r t i l i z e r s  

(Berelson and S te in e r  1964:610).

As the  leve l of u rbanization  in c reases ,  th e re fo re ,  the  probable 

r a te  o f  innovation w ill  a lso  tend to  inc rease .

D ivers i ty

Another f a c to r  in fluencing  th e  frequency o f  innovation is  th e  

degree o f  local d iv e rs i ty  (Div). D ivers ity  r e fe r s  to  the  number of 

d i f f e r e n t  groups o f  ideas in  a p lace  and i t  includes the same th ings t h a t  

are  considered in  d iscussions  o f  homogeneity (e th n ic  groups, functional 

groups, so c ia l  c l a s s e s ,  ideas and a r t i f a c t s ) .  Since d iv e r s i ty  and 

the  various f a c to r s  co n tr ib u t in g  to  i t  have a lready  been d iscussed  in 

chapter 4 ,  l i t t l e  space w il l  be devoted to i t  here .

The connection between complexity and innovation i s  s im i la r  to 

the one between homogeneity and innovation. According to  many w r i t e r s ,  

the r a t e  of change in any c u l tu re  i s  a function  o f  the  d iv e rs i ty  o f  the

c u l tu r e ,  so th a t  the  g re a te r  the  complexity the f a s t e r  th e  change

(Hart 1931:667, Ogburn 1928:104, Feibleman 1966:284, Allen e t  a l .  1957: 

49, Berelson and S te in e r  1964:616, Sanders 1962:66, Freedman e t  a l .  1956: 

330). This is  a v a r ia t io n  of the  idea th a t  the r ich  ge t r i c h e r  while

the poor ge t poorer. Ideas breed new ideas and inventions begat new

inven tions . The sm aller  the local storehouse o f  e lem ents, th e  more 

remote i s  the  p o s s i b i l i ty  o f  new combinations. I f  the  loca l  inventory 

o f  th ings  grows, new combinations w ill  appear with inc reas ing  r a p id i ty .

Among hunting and gathering  peoples, where th e  level o f  c u l tu ra l  

d iv e r s i ty  i s  r e l a t i v e ly  low, th e re  is  l i t t l e  opportun ity  f o r  improving
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on na tu re  through in v en tiv e  a c t i v i t y .  The reason fo r  t h i s ,  as Wagner 

has s t a t e d  (1964:64), includes the lack o f  an adequate base o f  technology 

to s t a r t  with as well as the  f a c t  t h a t  mistakes can e a s i l y  be fa ta l  

fo r  th e  e n t i r e  group. In many ways (though not a l l )  such groups have 

changed very l i t t l e  f o r  long periods  of time. Among ea r ly  s o c ie t ie s  

such low r a te s  of change seem to  have been the ru le  (Dobzhansky and 

Montague 1947:89-90). At one time th i s  was a t t r ib u te d  to  e a r ly  man's 

lack o f  in t e l l ig e n c e .  According to  Sauer (1952:9), however,

" I t  was not h is  bra in  t h a t  held  anc ien t man back; 
i t  was th e  l i t t l e  he had to th ink  about f o r  so 
long. Ideas must b u ild  upon ideas and such ac­
cumulation. . . appears to  have been very slow 
f o r  a very long tim e."

During the l a s t  25,000 years  o r  so ,  man's configura tion  o f  ideas and

a r t i f a c t s  has changed more ra p id ly .  I t  i s  now growing in complexity

a t  an exponential r a t e  (Freedman e t  a l .  1956:330, H arris  1971:155,

Lowie 1917:78, White 1949:385, Hart 1931:84). Inventive a c t iv i t y  and

the accumulation process i s  a lso  growing a t  an exponential r a t e .

I t  has o f ten  been s ta te d  th a t  c u l tu r a l  change and technological 

advancement a re  r e la te d  to  the communication process because improvements 

and change depend on the  accumulation of ideas (Swadesh 1971:223). This 

has f re q u e n t ly  been a sso c ia ted  with the d if fu s io n  o f  ideas between 

groups. According to  Taylor (1969:157), f o r  in s ta n ce ,  c u l tu ra l  con tac t 

with o u ts id e rs  inc reases  local r a te s  of change because p o te n t ia l  innovators 

have a v a i la b le  to them not only the  ideas o f  t h e i r  own c u l tu r e ,  but 

those o f  o th e r  cu l tu re s  as w e ll .  The c ru c ia l  element promoting these 

changes, however, i s  not d i f fu s io n .  In s tead ,  i t  i s  th e  process of 

accumulation, which occurs when a p la c e 's  level o f  d iv e rs i ty  is  increased.
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I s o la t io n  and Number o f  Ideas

I t  has o f ten  been sa id  t h a t  physical i s o la t io n  produces back­

wardness. According to  Ratzel (1896 Vol. 1:83) people who a re  remote 

from the  g re a t  streams o f  t r a f f i c  in e v i ta b ly  s u f f e r  c u l tu ra l  impoverish­

ment. Ellen Churchill Semple echoed th i s  view by noting t h a t  remote 

and in a c c e ss ib le  places a re  condemned to  e te rn a l  r e ta rd a t io n  (1911:144). 

More re c e n t  scho lars  have made s im i la r  observa tions ,  although th e  

words "backward" and " re tarded"  have been replaced with the  notion  th a t  

i s o la te d  places change more slowly and are not as complex as more 

exposed places (Taylor 1969:156, Foster  1962:25, Berelson and S te in e r  

1964:652, Kroeber 1948:419, Spencer and Thomas 1969:224, Hoebel 1958:607, 

Broek and Webb 1973:342, and Wilbanks 1972:436).

Physical i s o la t io n  reduces the number of ideas coming in to  a 

place and th i s  u l t im a te ly  a f f e c t s  the local ra te  o f  change by lowering 

the s iz e  o f  the a v a i la b le  information pool on which s e le c t io n  operates  

(Sopher 1972:323). The c ru c ia l  element in th i s  v a r ia b le ,  th e n ,  i s  not 

the lo c a tio n  o f  a place in  geographic space, but r a th e r  the number o f  

ideas t h a t  e x i s t  the re  (Numid). In most cases we could th e re fo re  

assume th a t  as i s o la t io n  increased , and as the s iz e  o f  the  lo ca l  inventory 

o f  ideas decreased (as a consequence o f  lower inward d if fu s io n  r a t e s ) ,  

innovation r a te s  would a lso  decrease. Conversely, as i s o la t io n  gives 

way to  exposure, innovation r a te s  would tend  to in c re a se .  The r e l a t i o n ­

ship may not be completely l i n e a r ,  however. As Carl Sauer (1948:77) has 

put i t ,  extreme i s o la t io n  does tend to  r e ta rd  c u l tu ra l  growth, but a t  

the  same time g re a t  a c c e s s i b i l i t y  exposes an area to  repea ted  o u ts ide  

invasions which tend to  s t i f l e  th e  innovation process . According to
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Sauer, a rea s  where innovation and change occur most ra p id ly  need to  be 

somewhat p ro tec ted  from the ou ts ide  world, but they a lso  must have 

access to  th e  flow o f ideas from o th e r  p laces .

Knowledge, S k i l l s , and A b i l i t ie s  

Mental resources are  the  raw m a te r ia ls  out o f  which innovations 

a r i s e .  High le v e ls  o f  such q u a l i t i e s  as education, l i t e r a c y ,  in te l l ig e n c e ,  

c r e a t iv i ty ,  b r i l l i a n c e ,  o r ig i n a l i t y  and the  local inventory  o f  knowledge 

w ill improve the  conditions under which innovation can occur. All such 

resources a re  ideas held by loca l in d iv id u a ls .  Many o f  these  ideas can 

be described as specia l s k i l l s  and a b i l i t i e s ,  which a re  p a r t  o f  th e  

category e n t i t l e d  "Knowledge, s k i l l s ,  and a b i l i t i e s "  (KSA). Knowledge 

as a geographic element i s  found in  two separate  s t a t e s .  Some o f i t  

i s  unrecorded and e x is t s  only in  th e  minds of in d iv id u a ls .  Another 

p a r t  of i t  i s  recorded. Recorded knowledge ex is ts  as the  symbolic 

content o f  durab le  a r t i f a c t s .  Because o f  t h i s ,  the  ideas of in d iv id u a ls  

are p o te n t ia l ly  immortal. Some knowledge ex is ts  in both s ta t e s  

s im ultaneously . S k i l l s  and a b i l i t i e s  e x i s t  only in the  unrecorded 

s t a t e  and become m anifest only through performances, which may produce 

e i th e r  durable o r  ephemeral a r t i f a c t s .

Some o f  th e se  s k i l l s  are necessary fo r  the production o f  durable 

a r t i f a c t s .  Others are necessary  f o r  the  production o f  new ideas .  I t  

i s  the l a t t e r  which co n tr ib u te s  to the r a te  of local innovation.

D es ire s , Wants, and Needs 

F u n c t io n a l is ts  genera lly  r e ly  very heavily on the  concept o f  need
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to  exp la in  why p a r t i c u la r  innovations come about. Malinowski, who has 

perhaps been most c lo se ly  id e n t i f i e d  with th i s  p o s i t io n  in  recen t y e a rs ,  

wrote a t  length on the  kind of needs th a t  produce p a r t i c u l a r  kinds of 

cu l tu ra l  response. Some o f  these needs a re  in response to  b io log ica l 

requirements while some a r i s e  from standing cu l tu ra l  requirements.

Figure 7.2 shows a b r i e f  summary of Malinowski's ideas on the  s u b je c t .

Malinowski has a lso  a s se r te d  (1969:118) t h a t  th e  form o f a th ing

is  determined by i t s  functional context. The same idea has been expressed

in the  f i e l d  o f  a rc h i te c tu re  by Frank Lloyd Wright, except t h a t  here the 

p r in c ip le  has been transformed from one o f  observation  to  one o f  design.

A major s e t  of needs, which seems to  come in to  play when incon­

s is te n c ie s  and s t r a i n  d is ru p t  the harmonious functioning  of a so c ie ty ,  

involves a general d e s i re  fo r  perceptual coherence and a widespread 

human urge to  exp la in .  Lévi-Strauss (1967:5) and George Dickie (1971:94) 

have remarked on the universal nature o f  t h i s  lo g ic o -a e s th e t ic  tendency 

of  human behavior to  c l a s s i fy  and ca tegorize  everything w ith in  the sphere 

o f  human con tac t.  I t  is  th i s  tendency t h a t  brings about a l te rn a te  

paradigms and s t ru c tu ra l  innovations during periods o f  c r i s i s  and c o n f l i c t .

The d e s ire  for o rder  and coherence o ccasiona lly  produces ideas

th a t  do not seem to s a t i s f y  any obvious need. In the  h is to ry  o f

s c i e n t i f i c  d iscovery, fo r  in s tance ,  the p ra c t ic a l  value o f  most ideas 

do not become apparent u n t i l  years  a f t e r  they are  born (K oestler 1973:515).

Needs can encourage the  development o f  technological innovations.

They can a lso  encourage the  development o f  new ideas and ways o f  looking 

a t  th in g s .  A man whose business has f a i l e d  and who i s  hungry fo r  the  

f i r s t  time in  his l i f e  comes to see the lo g ic  o f  M arxist arguments.
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(A)
BASIC NEEDS

1. Metabolism
2. Reproduction
3 . Bodily Comforts
4 . Safety
5. Movement
6. Growth
7. Health

(B )

CULTURAL RESPONSES

1. Commissariat
2. Kinship
3. Shelter
4. Protection
5. Activities
6. Training
7. Hygiene

Figure 7.2 (Malinowski 1969:91)
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Rollo Handy (1969:153), who advocates a need approach to  value theory, 

po in ts  ou t th a t  needs evolve l ik e  everything e l s e .  Technological 

advances produce new needs and, as needs change, s o c ie ta l  values change. 

According to  many s c h o la rs ,  l ik e  Murdock, Parsons, Marx, Durkheim and 

Pare to , c u l tu ra l  needs are  e ssen tia l  to  innova tion .  Others, such as 

T horstein  Veblin, have held the reverse—not t h a t  n ece ss i ty  i s  the mother 

of inven tion ,  bu t r a th e r  t h a t  invention is  the  mother o f  necess ity  

(Veblin 1934:152-53, Herskovits 1945:152, Yinger 1970:233). Ogburn's 

views (1928:116) were qu ite  d i f f e r e n t .  In h is  opin ion  i t  was doubtful 

whether d e f in i te  wants were important a t  a l l  in  determining sp e c if ic  

c u l tu ra l  forms. Malinowski (1969:118) argued t h a t  a r t i f a c t s  and 

implements a r i s e  as  they are  needed and are  a l t e r e d  in  form and function 

according to  new needs and new local c ircum stances. He f e l t  t h a t  the 

elements o f  c u l tu re  do not a r i s e  out o f  random inven tiveness  or 

borrowing, but a re  determined by basic  needs and th e  p o s s i b i l i t i e s  of 

s a t i s fy in g  them. S im ila r ly ,  E isenstad t (1964:385) has w r i t te n  th a t  

innovations can be viewed as acceptable s o lu t io n s  to  l a t e n t  problems 

or needs w ith in  various  p laces.

As with many such co n tro v e rs ie s ,  the  opinions advanced a re  usually 

n e i th e r  wholly t r u e  nor wholly f a l s e ,  and s in c e  the  idea  t h a t  local 

needs lead  to innova tive  responses i s  not unreasonable , i t  w il l  be 

included in  th i s  p a r t  of the  s t ru c tu ra l  model. Accordingly, as Formula 

7.1 shows, g re a te r  need con tribu tes  to  h igher frequenc ies  o f  innovation.

Several a sp e c ts  o f  need play a ro le  in  th e  innovation process.

A demand fo r  the  con tro l of so il  eros ion , f o r  example, led  to  the 

innovative  idea o f  contour ploughing. I t  c o s t  farmers nothing to  adopt
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t h i s  new method. Although economics was c e r t a in ly  involved in  finding 

a s o lu t io n  to  the  erosion problem, a considera tion  o f  what farmers 

might be w i l l in g  to  pay fo r  such a so lu tion  was not what prompted th i s  

innova tion ,  as opposed to ,  say , the  invention o f  a new kind o f  t r a c to r .

S im i la r ly ,  the  innovative  systems c rea ted  by such in d iv id u a ls  as 

Mohammed, Calvin, Joseph Smith, Adam Smith, Darwin, Marx and E inste in  

were in  response to  a very d i f f e r e n t  s e t  o f  demands from the ones th a t  

le d  to  the  inven tions  o f  in d iv id u a ls  l ik e  Robert Fulton, Thomas Edison, 

Alexander Graham Bell and Henry Ford. The l a t t e r  group c rea ted  new 

commodities and invented new ways o f  making a r t i f a c t s  f o r  o the r  

in d iv id u a ls  to  buy. Their innovations s a t i s f i e d  an economic demand 

f o r  new a r t i f a c t s  and new performances. The former group responded 

to  a demand f o r  new id e as .

Population

Population (Pop) a lso  influences local r a te s  o f  innovation . In 

th e  world of p lan ts  and animals, the re  is  a c o r re la t io n  between the  s ize  

o f  a breeding popula tion  and the  number o f  g en e t ic  combinations th a t  

na tu ra l  s e le c t io n  can a c t  upon (Ross 1962:113). A la rg e r  population 

can produce a l a rg e r  number o f  recombinations and mutations than a 

sm alle r  one. The p o te n t ia l  range o f  v a r ia t io n  is  so g r e a t ,  however, 

th a t  even in th e  l a r g e s t  populations i t  i s  almost impossible fo r  every 

conceivable  combination to  occur.

In the  realm o f  ideas i t  has also  been found th a t  th e re  i s  a strong 

p o s i t iv e  r e la t io n s h ip  between population s iz e  and innovation (Hudson 

1972:152, Taylor 1969:36). The find ings o f  Thompson (1962), Pederson
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(1970), Pred (1966), F e l l e r  (1971) and Carneiro (1967) support th is  

conclusion.

The connection between population s ize  and innovation e x i s t s  

simply because the re  a re  more o p po rtun i t ie s  in  la rg e  populations fo r  

idea tiona l recombination and mutation to  occur than e x is t s  in  places 

where the population i s  sm all.

The population o f  a place i s  one o f  the more important elements 

in th i s  model because i t  can be measured. The s tre n g th  o f  many o the r  

elements can be es tim ated  (through various causal l in k s )  e i t h e r  wholly 

o r  p a r t i a l l y  by the  s i z e  o f  the  population.

No in term edia te  causal l inks  are  necessary in  o rder  to 

es tim ate  the  population  o f  a p lace . Population i s  e i t h e r  given, or 

estim ated d i r e c t ly .  Where census reports  are ab sen t ,  population can 

sometimes be estim ated  using the  techniques developed by Westfall 

(1969) and B irdse ll (1966).

Leisure

A connection between le i s u re  time and inven tive  a c t i v i t y  has 

sometimes been seen by some scho la rs .  According to  Sauer (1952:21), f o r  

example, needy s o c ie t i e s  and those l iv in g  on th e  b rink  o f  s ta rv a t io n  are 

not p a r t i c u la r ly  in v e n tiv e .  Such s o c ie t ie s  lack the le i s u re  time 

necessary fo r  a c t i v i t i e s  l i k e  r e f le c t io n ,  experim entation , and d iscuss ion . 

S o c ie t ie s  l iv in g  on the  margins o f  subsis tence  need to  spend a l l  th e i r  

time providing fo r  t h e i r  immediate su rv iv a l .

I f  we accept t h i s  g e n e ra l iz a t io n ,  then some re la t io n s h ip  must 

e x i s t  between income (defined above as production) and innovation. Places
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with low incomes would then be more l ik e ly  to e x i s t  on the  margins of 

su rv ival than would places with high incomes. The re la t io n s h ip  between 

income (Inc) and le i s u r e  (Leis) would not be l i n e a r ,  however, as we 

know th a t  in d iv id u a ls  in so -c a l le d  p r im itive  s o c i e t i e s ,  when they are  

not l iv in g  a t  th e  margins o f  s u rv iv a l , have a g re a t  deal o f  l e i s u r e  

time; more so in  f a c t  than indiv iduals  in modern in d u s tr ia l  s o c ie t ie s  

(H arris  1971:218). Accordingly, the re la t io n s h ip  between income and 

le i s u r e ,  and between l e i s u r e  and inven tion , might hold a t  th e  lowest 

income le v e ls ,  but not as incomes r i s e  above the  margins o f  su b s is ten ce .

The Wi ndow E ffec t

The ro le  o f  th e  window e f fe c t  in the c rea tiv e  process involves 

the  appearance o f  unique o ppo rtun i tie s  which encourage s p e c i f i c  

innovations . The window moves through time, opening o p p o r tu n i t ie s  fo r  

the  discovery o f  some phenomena and taking away o p p o r tu n i t ie s  fo r  the  

discovery o f  o th e r s .  Ross (1962:2) has w rit ten  th a t  the  rap id  succession 

o f  d iscoveries  in  e l e c t r i c i t y ,  anatomy, physiology, h is to lo g y ,  and 

embryology during th e  f i r s t  h a l f  of the n ineteenth  century  i s  not s trange 

s ince  people had been on the  verge o f  making them fo r  y e a rs .  Each 

discovery provided clues fo r  the  so lu tion  of the  next problem. The 

Darwin/Wallace theory  of evo lu tion , Henry Ford 's assembly l i n e  techniques, 

and the r e l ig io u s  syntheses o f  Mohammed the  Prophet and Paul the Apostle 

a re  o the r  well-known examples o f  ideas th a t  a ro se  a t  the  r i g h t  time in 

the  r ig h t  p lace .

Some sch o la rs  b e l ieve  th a t  i f  these  ind iv idua ls  had no t l iv e d ,  

o the rs  would have formulated s im ila r  ideas a t  about the  same time, much
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in the same way th a t  the ca lcu lu s  was invented sim ultaneously by 

Leibniz and Newton. Ogburn (1928:90) l i s t s  148 inventions and d i s ­

coveries made independently by two or more people, although George 

C arter (1975:483) and o th e rs  would argue s tro n g ly  t h a t  many o f  these  

a re  not r e a l ly  examples o f  independent innovation a t  a l l .

The p r in c ip le  o f  the  window e f f e c t  i s  expressed in the  Greek 

term k a i ro s , which r e f e r s  to  the  time when some a c t io n  i s  p o ss ib le  o r  

impossible (T i l l i c h  1972:1). Kairos. as opposed to  chronos, which 

re fe rs  to the kind o f  time measured by a c lock , conveys a sense o f  

read iness,  a sense t h a t  th e  time is  r ip e  fo r  something to  happen.

Another form o f th i s  idea appears in  Chinese p o l i t i c a l  thought as the  

Mandate o f  Heaven. When n a tu ra l  d i s a s te r s  and c i v i l  d iso rders  in c re a se ,  

i t  is  a sign from heaven t h a t  the  ru l in g  dynasty has l o s t  the Mandate.

By the same token, the  founder o f  a new dynasty, by engaging in  

successful re v o lu t io n ,  proves to  the  world th a t  he has received the  

Mandate o f  Heaven. Like a n c ie n t  p r i e s t s  who used t h e i r  powers to  save 

the world from to t a l  d e s tru c t io n  during ec l ip ses  of the sun, th e  idea 

was useful to  those holding canonical o f f ic e  and was d i f f i c u l t  f o r  

ou ts ide rs  to  r e fu te .

The idea must be used with c a u t io n ,  however, because of i t s  c i r c u la r  

na tu re .  How do we know, f o r  example, t h a t  a p a r t i c u la r  idea i s  one 

whose time has come? Because i t  was adopted. Why was i t  adopted? Because 

i t  was an idea whose time had come. Theories o f  c u l tu ra l  lag and cu l tu ra l  

need share th i s  same weakness as does th e  notion of adaption and 

many f u n c t io n a l i s t  exp lanations  o f  change. How do we know th a t  something
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has adapted i t s e l f  to i t s  surroundings? Because i t  has su rv ived . Why 

has i t  survived? Because i t  has adapted i t s e l f .  Why has something 

e l s e  survived? Because i t  serves a function . How do we know i t  serves 

a func tion?  Because i t  has surv ived .

Generating and In h ib i t in g  E ffec ts

The window e f f e c t  i s  t i e d  to  the simultaneous m aturation  o f  many 

d i f f e r e n t  l in eag es .  I f  one lineage  w ithin a p lace  changes too rap id ly  

or too slowly, c u l tu ra l  lag  se ts  in .  As was mentioned above, cu l tu ra l  

lag is  frequen tly  seen as a c re a t iv e  force when t i e d  to  the  concept of 

readjustment. I t  can a l s o  be a re ta rd in g  fo rce  when the lagging sec to r  

prevents change in  o th e r  p a r t s  o f  th e  system, s o c ie ta l  needs notwith­

standing.

The steam engine, f o r  example, was invented in Alexandria by Hero 

sometime during th e  second o r  th i r d  century A.D., y e t  i t  remained a toy 

u n ti l  o the r  areas o f  technology caught up with i t  during the  Indus tr ia l  

Revolution. These o th e r  areas  o f  technology were, in  a sen se ,  exh ib it ing  

c u l tu ra l  lag ,  thus in h ib i t in g  fu r th e r  improvements o f  th e  steam engine.

Kemeny (1959:191) has d iscussed the ro le  o f  the  developmental 

s t a t e  o f  mathematics as a re ta rd in g  agent. E in s t e in 's  u n if ie d  f i e l d  

theory i s ,  fo r  in s ta n c e ,  e n t i r e ly  un te s tab le  a t  the  p re s e n t  time because 

mathematicians are  unable to  solve the spec ia l  problems i t  poses. 

S im i la r ly ,  Kemeny f e e l s  t h a t  progress in the  so c ia l  sc iences  has been 

s t i f l e d  because n e i th e r  th e  calcu lus nor elementary mathematics a re  

r e a l ly  app licab le  to  the  kinds o f  data encountered in  th e  soc ia l  sciences. 

Elementary mathematics i s  used when the number o f  ob jec ts  to  be analyzed
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is  sm all. The ca lcu lu s  is  used when the  number i s  immense, say from 

f iv e  b i l l i o n  up. The range s t re tc h in g  from f iv e  thousand to  f i f t y  

thousand observations  is  where most o f  the  problems faced by social 

s c i e n t i s t s  a re  found. The kind o f  mathematics needed to  solve problems 

in th i s  in te rm ed ia te  range, however, are  s t i l l  undeveloped (Kemeny 

1959:249). The so c ia l  sc iences  are thus having to  w ait f o r  progress 

in  mathematics before they can advance.

As was mentioned above, however, we can see these  trends only 

through h in d s ig h t .  We are  moving through time (or i t  i s  moving pas t us) 

w ith the  fu tu re  to  our backs. The p as t  rushes out in  f r o n t  o f  us and 

the p as t  i s  a l l  t h a t  i s  v i s i b l e .  I t  might be, f o r  in s ta n c e ,  th a t  the 

mathematical problems posed by c e r ta in  bodies o f  knowledge a re  not 

so lv ab le .  At p resen t we simply do not know whether they a re  or not.

The P r in c ip le  o f  Limited P o s s ib i l i t i e s

I t  i s  p o ss ib le  t h a t  th e re  are no s p e c i f ic  agents o f  ac t iv e  

change a t  a l l  and t h a t  random d r i f t  is  the only a c t iv e  impulse i n i t i a t i n g  

change. Once i n i t i a t e d ,  change w ithin any given so c ie ty  would then be 

l im ited  only by i t s  own basic  system atic  c h a r a c te r i s t i c s  (E isens tad t 

1964:376). I f  t h i s  a s s e r t io n  i s  v a l id ,  then the  p r in c ip le  o f  l im ited  

p o s s i b i l i t i e s  (advocated by such scholars  as Toynbee, R ostov tzeff ,  Lowie, 

Goldenweiser, Murdock, and Sumner) might apply in s i tu a t io n s  of change. 

This p r in c ip le  holds t h a t  in s te ad  o f  changing en d le ss ly ,  each cu l tu re  

w i l l  be confined to  a l im ited  number of a l te rn a t iv e s  determined by the 

unique circumstances o f  i t s  surroundings and i t s  c u l tu ra l  p a s t  (Harris 

1968:624). Unlimited v a r ia t io n  in c u l tu re  i s  not r e a l ly  p o ss ib le .  Since
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the  number o f  a l t e r n a t iv e s  av a i la b le  to  any given group i s  probably 

l im ited ,  i t  might be expected th a t  many instances w ill  occur where the 

same th ing has been invented w ith in  d i f fe re n t  p laces q u i te  independently.

To i l l u s t r a t e  t h i s  p ro p o s it io n .  Figure 7 .3a shows an element 

changing i t s  form from something represented by X to something rep re ­

sented  by Q. In t h i s  diagram, change toward form R o r  S may have been 

equally  p o ss ib le .  In Figure 7 .3b, however, change in the  d i re c t io n  of 

form Q and form R has been prevented by the kind o f  l im i t in g  fa c to rs  

mentioned above. There was nothing preventing change in th e  d i re c t io n  

o f  S, although a l t e r n a t i v e  headings were p o ss ib le .  Figure 7.3c shows 

a more ex tensive  range o f  l im i t in g  conditions. Random d r i f t  can i n i t i a t e  

outward evo lu tion  but the  range o f  p o s s ib i l i t i e s  av a i la b le  to  the  element 

in d ica te d ,  when i t  changes in form, function, o r  s t r u c tu r e ,  i s  r e s t r i c t e d  

to  the open po rtion  o f  the c i r c l e .

D if fe re n t  p laces  can e x h ib i t  sim ilar o r  d is s im i la r  l im it in g  

conditions (such as leve l  o f  technology, form o f  p o l i t i c a l  o rgan iza tion ,  

o r  type o f  environm ent). The arrangement o f  l im i t in g  cond itions  in 

Place Pg, fo r  example, might y ie ld  the pattern  shown in Figure 7.3d.

This i s  q u i te  d i f f e r e n t  from the s i tu a tio n  shown in Figure 7 .3b . I t s  

l im it in g  cond itions  are  q u i te  s im i la r ,  however, to  the  ones shown in 

Figure 7 .3c .  I t  should be expected, then, t h a t  d ire c t io n a l  change in 

Figure 7.3d w il l  resemble d i re c t io n a l  change in  Figure 7 .3c more than 

i t  w ill  resemble d i r e c t io n a l  change in Figure 7 .3b. Rates o f  change 

can be a f f e c te d  in  a s im i la r  way.

Active change might thus  be imagined as a kind of Brownian motion 

occurring w ith in  th e  uncovered area  o f  each c i r c l e  shown in  Figure 7 .3 .
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Changing l im i ta t io n s  would then appear as p o s i t io n a l  s h i f t s  o f  th e  

squares lo ca ted  on the circumference o f  any given c i r c l e .

Ecological Conditions 

Many fa c to rs  involved in  processes o f  change a c t  le s s  as 

ac tive  agents o f  change than they do as passive  agents of d e f le c t io n .

The in fluence  of the  na tu ra l environment i s  a c l a s s i c  case in  p o in t .

The environment i s  widely considered to  be a perm issive o r  p ro h ib i t iv e  

agent r a th e r  than a c re a t iv e  or causative  one (Thomas 1925:314, Lowie 

1937:259, P l a t t  1948:352, Tatham 1951:151, Broek 1965:24, Hawley 1950:90, 

Lewthwaite 1966:8, Kaplan and Manners 1972:78).

Steward (1972) has gone f a r th e r  than most in  arguing th a t  the  

natura l environment plays a d e f in i te  ro le  in shaping a s o c ie ty 's  soc ia l  

and economic i n s t i t u t i o n s .  This ro le ,  however, is  a c t iv e  only among 

sparse ly  populated groups possessing hunting and ga ther ing  economies.

In more complex s o c i e t i e s ,  economic and so c ia l  i n s t i t u t i o n s  come to 

outweigh environmental fa c to rs  in  the development o f  technology (Kaplan 

and Manners 1972:91).

Existing  S truc tu res  

As Kluckhohn (1960:124) has observed, a l l  languages impose a 

specia l way o f  looking a t  th e  world and in te r p r e t i n g  experience.

Within the s t r u c tu r e  of each language can be found an e n t i r e  range of 

unconscious assumptions about how things happen and how th e  world is  put 

toge the r .  Up to  a p o in t ,  an ind ividual sees and hears what the  

grammatical s t r u c tu re  o f  h is  language allows him to .
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As an i l l u s t r a t i o n  o f  t h i s ,  th e  s u b je c t-v e rb -o b je c t  s t r u c tu re  

in English and o the r  Indo-European languages frequen tly  makes i t  seem 

l ik e  processes a re  animate o b je c ts .  Thus in English we g e t  " i t  i s  ra in ing"  

and in French we g e t  " i l  f a i t  pleuve" ( i t  makes ra in )  f o r  processes t h a t

d o n 't  involve an " i t "  a t  a l l .  In c o n t ra s t ,  the  same phrase in  Chinese

would be T M  "hsia-yu"  ( f a l l s  r a in ) .

English has o f ten  been described as the  language o f  pragmatism 

and the man o f  a c t io n ,  w hile  German has been ch a ra c te r ized  as the  

language of an a ly s is  and o f  mathematical p rec is io n .  How th e se  s t ru c tu re s  

can a f f e c t  perception  i s  i l l u s t r a t e d  by the s to ry  about a group o f  learned  

men of d i f f e r e n t  n a t i o n a l i t i e s  who, a f t e r  observing a cageful of r a ts  

in a la b o ra to ry ,  o f fe re d  d i f f e r e n t  exp lanations  o f  what was happening.

The Americans saw the r a t s  running about a im lessly  while th e  Germans saw 

them s i t t i n g  and th in k in g .

This i s  the Sapir-Whorf hypothesis ,  which holds t h a t  meanings

and s t ru c tu re  are  not so much discovered in  experience as they are

imposed by our l i n g u i s t i c  p a t te rn s  (Voget 1975:574). Although th i s  

theory in  i t s  more extreme forms is  no longer advocated, i t  has generated 

a g rea t deal o f  research  on how d i f f e r e n t  peoples ca teg o r ize  th in g s .

Within a language i t s e l f ,  the  various grammatical and morphological 

c h a r a c te r i s t i c s  w il l  r e s t r i c t  the  inventory o f  possib le  v a r ia t io n s  

(Jakobson 1972b:305). The range of sounds used in  a p a r t i c u l a r  

language w i l l ,  fo r  in s ta n ce ,  r e s t r i c t  the  coinage o f  new words to  

those made up o f  those s p e c i f i c  sounds only. In English i t  would be 

extremely d i f f i c u l t  to  inco rpo ra te  words from Khoisan which con ta in  one 

o f  the c l i c k  phonemes. In the  same manner the  s t r u c tu ra l  c h a r a c te r i s t i c s
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o f  o th e r  cu l tu ra l  l ineages  w il l  r e s t r i c t  the  appearance of c e r ta in  

elements as innova tions.  Novel uses f o r  cowhide, f o r  example, a re  

le ss  l ik e ly  to  be thought of in  India than in  Mexico.

In academic c i r c l e s ,  new in te rp re ta t io n s  seem to  emerge f i r s t  

in  th e  minds o f  younger in d iv id u a ls  and among those who are  e i t h e r  

marginal or new to p a r t i c u l a r  f i e l d s .  Kuhn (1971:144) suggests th a t  

th i s  is  because they a re  le ss  committed than t h e i r  o ld e r  colleagues to  

the  world view and procedural d ic ta te s  embedded in  the  e x is t in g  

paradigms o f  those f i e l d s .

S ta te le s sn e ss  has o f ten  been regarded as a l im i t in g  condition  

f o r  technolog ica l advance (Kaplan and Manners 1972:100). Technological 

f a c to r s  in  tu rn  e s ta b l i s h  l im i t s  on o ther  s t r u c tu ra l  aspec ts  o f  a 

c u l tu r e .  Along these same l i n e s ,  Feibleman (1946:330) has argued 

th a t  a s ta b le  soc ia l  o rd e r ,  w hile not guaranteeing innova tive  developments 

in  c u l tu r e ,  does allow i t .

Harrison Brown (1961:227) has w r i t ten  about a hypothe tica l s e t  

o f  s t r u c tu ra l  (and e c o lo g ic a l)  l im i ta t io n s  th a t  might come in to  

ex is ten ce  i f  our p la n e t 's  in d u s t r i a l  technology were ever  to  be 

destroyed  (by war or some o th e r  c a ta s tro p h e ) .  The absence o f  machine 

technology would in  i t s e l f  s e t  l im i ts  to  any fu tu re  recovery simply 

because the  resources upon which th i s  technology must be b u i l t  would no 

longer be a v a i la b le  w ithout th e  use of h ighly  s o p h is t ic a te d  machines 

in  the  f i r s t  p lace .  In s tead  o f  e x i s t in g  near the su rface  in  read ily  

a c c e s s ib le  amounts, depos its  o f  i ro n ,  copper, coa l ,  and o i l  would be 

deeply buried  in  the e a r th  and would th e re fo re  be in a c c e ss ib le  to  

those  not a lready  possessing  a high level o f  technology. Certain options
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of fu tu re  development would have been e l im inated .

Brown f e e l s  t h a t  i f  we ever los t our present technolog ical 

capac ity ,  th e  b e s t  we could then hope f o r  would be to  even tua lly  

regain the level o f  c i v i l i z a t i o n  enjoyed during the  e a r ly  18th century . 

In th i s  and s im i la r  examples, the  presence of c e r t a in  c h a r a c te r i s t i c s  

may not a c t iv e ly  cause c e r ta in  things t o  happen, b u t  the presence or 

absence o f  something may prevent spec if ic  developments from taking 

p lace . Under such co n d it io n s ,  local innovation r a t e s  would tend to  

be lower.
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InRa Innovation r a t e  (number o f  innovations in a place
between time t-] and t^)

Urb Level o f  u rban ization  in  a p lace a t  time t-|

Homo Level o f  homogeneity in a p lace  a t  time t^

KSA Knowledge, s k i l l s ,  and a b i l i t i e s  in  a p lace  a t  time t^

DWN D esires ,  wants, and needs in  a p lace a t  time t^

Numid Number of d i f f e r e n t  ideas w ith in  a p lace  a t  time t-j

Div Level o f  d iv e r s i ty  in a p lace a t  time t-|

WinEff The window e f f e c t  a t  time t^

Pop Population a t  time t-j

Leis Level o f  l e i s u r e  in  a place a t  time t-j

Inc Level o f  income in a place a t  time t^
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Chapter 8 

INWARD DIFFUSION OF INNOVATIONS

INWARD DIFFUSION OF INDIVIDUALS, IDEAS, AND ARTIFACTS 

The estab lishm ent o f  innovations  in a p lace  depends not only on 

how many inventions de r iv e  from local sources but a lso  on how many 

come in from the o u ts id e .  Q u a l i ta t iv e  change can emerge from e i t h e r  

d i r e c t io n .  The probable r a t e  a t  which new ideas and a r t i f a c t s  are 

d if fu s in g  in to  a p lace  depends on the r a te  a t  which th ings  in  general 

are  being e s ta b l ish e d  th e re — innovations as well as th ings  which are  

not innovative.

Separating innova tive  from non-innovative m igrules ( th ings  which 

a lready  e x i s t  w ith in  a p lace)  i s  necessary because they  co n tr ib u te  to  

d i f f e r e n t  kinds o f  change. Innovative migrules c o n t r ib u te  to  

q u a l i t a t iv e  change while non-innovative ones (as w il l  be shown below 

in chap ter  9) only  c o n t r ib u te  to  q u a n t i ta t iv e  change. We can es tim ate  

the r a te  a t  which things in general a re  being e s ta b l is h e d  in  a place 

but we cannot a t  the  same time r e l a t e  th i s  to  a d i s t i n c t i o n  between the  

es tab lishm ent o f  innovative  and non-innovative e lem ents .  We can only 

assume th a t  a high r a te  o f  o v e ra l l  es tab lishm ent (Difj^-) w i l l  r e s u l t  

in high inward d if fu s io n  r a te s  f o r  both innovative m igrules (Diflnj^-) 

and non-innovative migrules (D if ld j^ ) ,  as well as f o r  th e  in -m igra tion  

o f  ind iv iduals  (Miglj^) and the  inward d if fu s io n  o f  a r t i f a c t s  (DifAr^^). 

Formula 8 .1 ,  th e re fo re ,  shows t h a t  the  r a te  a t  which innovations are
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d if fu s in g  in to  a place from the outside jg .  . j ^ )  is  wholly 

dependent upon the  r a te  a t  which ideas in general a re  d if fu s in g  

inward, which in  tu rn  is  dependent on th e  r a t e  a t  which things in  

general ( in d iv id u a ls ,  id e a s ,  and a r t i f a c t s )  are  d i f fu s in g  inward.

In Formula 8.1 the  f r a c t io n  1/n ind ica te s  t h a t  only some of the  migrules 

a re  ideas and only some o f  the in-m igrating ideas a re  innovations.

( 8 . 1 )

Ideas are  no t only tran sm it ted  d i r e c t ly  (as when someone shouts 

over a fence in to  some neighboring place or when rad io  messages are 

broadcasted), bu t a lso  a re  transm itted  in d i r e c t ly  when ind iv iduals  and 

a r t i f a c t s  d i f fu s e  between p laces .  Both ind iv iduals  and a r t i f a c t s  can 

ca rry  ideas in to  new p la c e s .  Note, th e re fo re ,  th a t  in  the summary 

diagram a t  the  end o f  t h i s  chapter the d if fu s io n  o f  ideas from one 

place to  another depends in  p a r t  on the d if fu s io n  of ind iv idua ls  and 

a r t i f a c t s  as well as on d i r e c t  transm ission .

Modes o f  Between-PI ace D iffusion 

D iffusion  between two separa te  places occurs in  a number of 

d i f f e r e n t  ways. Before d iscuss ing  how between-pi ace d ispersa l and 

es tab lishm ent a f f e c t  change r a te s  i t  w ill  be necessary to  id e n t i fy  the 

sp a t ia l  c h a r a c t e r i s t i c s  o f  d if fu s io n  i t s e l f .  Many c l a s s i f i c a t io n s  o f  

the  d if fu s io n  process e x i s t  and Figure 8.1 i s  a f a i r l y  typ ica l example. 

Such c l a s s i f i c a t i o n s ,  however, do not deal f u l l y  w ith the kinds of
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H ierarchical 

(N etw ork  Contact)
N eig h b o rh o o d  

(L ocal C o n ta c t)
Type

Expansion

Relocation

T ypes of diffusion Examples of each type of diffusion 
include: (A) neighborhood spread of a rumor or disease, (B) spread of a 
national fad, {Q shift of frontier homesteads, (D) migration to a metropoiis.

Figure 8.1 (Kolars and Nystuen 1974:128)
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d if fu s io n  th a t  produce d i f f e r e n t  kinds of change. I t  has th e re fo re  

been necessary to  look a t  d if fu s io n  from a s l i g h t ly  d i f f e r e n t  per­

spec tive .  Four major types o f  d iffus ion  w ill  be i d e n t i f i e d .  These 

include l in e a r  d i f fu s io n ,  ra d ia l  d if fu s io n ,  f ro n ta l  d i f fu s io n ,  and 

h ie ra rch ica l  d i f fu s io n .

L inear Diffusion 

The f i r s t  kind of d if fu s io n  th a t  can produce change i s  l i n e a r  

d if fu s io n .  This is  the kind o f  d iffusion  th a t  i s  mapped by showing 

l in e s  of movement from a p o in t  o f  o r ig in  to  a p o in t  o f  es tab lishm ent.  

The spread of something along t ran sp o r ta t io n  routes i s  an example o f  

l i n e a r  d i f fu s io n .  Figures 8 .1a  and 8.1b provide examples o f  t h i s .

Radial Diffusion 

Radial d if fu s io n  occurs when things are  seen as moving in 

c i r c u la r  waves away from a cen tra l  po in t.  I f ,  in  Figure 8 .1 a ,  a l l  the 

c i r c l e s  showing the same time sequence (2 ,3 ,4  e t c . )  were connected by 

a l i n e ,  the r e s u l t  would show a very i r r e g u la r  s e t  o f  contours 

spreading out from the  p lace  or o r ig in .  This would be an example of 

rad ia l  d i f fu s io n .  I f  a t  a l a t e r  po in t in time each place in  the  

diagram were to  send out i t s  own rad ia l  d if fu s io n  waves, th e  e f f e c t  

would be somewhat l ik e  t h a t  shown in Figure 8 .2 .  However, as each 

place emits i t s  own rad ia l d if fu s io n  waves i t  a lso  rece ives  waves 

from o the r  p laces .  As i s  i l l u s t r a t e d  in Figure 8 .3 ,  such outward 

and inward movement can happen simultaneously.

A major d if fe ren ce  between l in e a r  and rad ia l  d i f fu s io n  i s  th a t  

l i n e a r  d iffu s ion  occurs along l in e s  while rad ia l  d if fu s io n  occurs
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Figure 8.2 (Weisskopf 1968:66)
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through a re a s .  Another d iffe rence  i s  th a t  rad ia l  d iffu s ion  occurs when 

th ings  spread out in  concen tr ic  r ings  from a middle place w hile  l in e a r  

d if fu s io n  may occur when th ings  spread outward along a s in g le  path in  

one d i r e c t io n  only.

Frontal D iffusion  

Frontal d i f fu s io n  i s  a v a r ia n t  o f  ra d ia l  d if fu s io n .  I t  occurs 

when a d i f fu s io n  wave moves in  one d i r e c t io n  only. I t  a lso  occurs when 

the leading edge o f  a d if fu s io n  wave passes through an e n t i r e  p lace .

Figure 1.5 provides an i l l u s t r a t i o n  o f  t h i s .  Whereas rad ia l  d if fu s io n  

is  p r im arily  a process o f  outward movement, f ro n ta l  d if fu s io n  is  a 

process o f  both inward and outward movement. Furthermore, when a rad ia l  

d if fu s io n  wave a r r iv e s  a t  a p lace from somewhere e l s e ,  i t  does so as a 

d if fu s io n  f r o n t .  This can read i ly  be seen in  Figure 8 .2 .

H ierarchical D iffusion 

H ierarchical d if fu s io n  occurs when th ings  move between places 

occupying d i f f e r e n t  le v e ls  in a h ie ra rch y .  Figure 8.4 shows a typ ica l  

h ie ra rchy . Figure 8.5 shows th e  same h ie ra rchy  as i t  might appear on a 

map. As q u i te  apparent in Figure 8 .5 ,  many places th a t  are  near each 

o th e r  in l i n e a r  space are  a t  a g re a t  d is ta n ce  from each o th e r  in  

h ie ra rch ica l  space. S im ila r ly ,  p laces t h a t  are  found in th e  h igher levels 

o f  a h ie ra rchy  tend to  be much c lo s e r  to g e th e r  in h ie ra rch ica l  space 

than they a re  in  l i n e a r  space.

In h ie ra rc h ic a l  space, migrules and propagules can move in  two 

d ire c t io n s :  down the  h ierarchy  and up th e  h ie ra rchy . Downward movement 

has o f ten  been c a l le d  cascade d if fu s io n  while upward movement can be
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ca lled  buoyant d i f fu s io n .

Cascade Diffusion 

Innovations and o ther  d if fu s io n  elements tend  to  move from 

higher order  cen te rs  in  a h ierarchy  to  success ive ly  lower o rder  cen te rs  

(Hudson 1972:137, Lloyd and Dicken 1972:143, Riddell 1970:129). This 

includes the widely observed tendency o f  innovations to  spread outward 

from c i t i e s  in to  ru ra l  areas (F oste r  1962:29, Berelson and S te in e r  

1964:610). Figure 8 .5 i l l u s t r a t e s  th i s  d i re c t io n a l  tendency. In a 

given h ie ra rchy , innovations a re  l ik e ly  to  occur f i r s t  in  those places  

having the most c o n ta c t  with o th e r  h ie ra rc h ie s  (Pedersen 1970:207).

Such places a re  those ex h ib i t in g  the l e a s t  amount of i s o la t io n .  These 

are  usually  places a t  the top o f  national h ie ra rc h ie s ,  such as p o r t  

c i t i e s  and national c a p i t a l s .

As a r e f le c t io n  o f  t h e i r  h ie ra rc h ic a l  s t a t u s ,  small places tend 

to  adopt d if fu s in g  elements l a t e r  than near-by l a r g e r  p la ces .  When 

th is  happens, i t  i s  because l a rg e r  p laces tend to  occupy h igher le v e ls  

in  h ie ra rch ica l  space. This phenomenon has been observed within 

national urban h ie ra rch ie s  as well as between e n t i r e  c o u n tr ie s .  In 

Latin America, fo r  in s tan ce ,  small countries  such as B o liv ia ,  Ecuador, 

Guayana, Paraguay, and Guatemala tend to  adopt d if fu sed  elements l a t e r  

than t h e i r  la rg e r  neighbors (Pedersen 1970:242).

Pedersen a lso  found evidence (1970:247) t h a t  the  o ld  Spanish 

colonial a d m in is tra t iv e  h ierarchy  influences d if fu s io n  p a t te rn s  in  

South America today. He f e l t  th e  l inks  between th e  Spanish v ic e ro y a l t ie s  

from the s ix te en th  to  the n ine teen th  cen tu r ie s  were channels of
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communication th a t  remained in  opera tion  a f t e r  independence from Spain, 

Messages from Spain moving down through th is  o ld  ad m in is tra t iv e  

h ie ra rchy  would be an example o f  cascade d if fu s io n .  Where the  p a t te rn  

p e r s i s t s ,  i t  represen ts  movement through a kind o f  in te rn a t io n a l  c u l tu ra l  

h ie ra rch y .

Splash and D roplet Diffusion

H ierarchical d if fu s io n  is  not an exclusive p rocess .  As 

Figure 8.6 shows, movement w ith in  a h ierarchy can be accompanied by l i n e a r  

as well as rad ia l  d i f fu s io n .  I f ,  f o r  example, cascade d if fu s io n  i s  

combined with the kind of ra d ia l  movement shown in Figure 8 .2 ,  the  p a t te rn  

shown in  Figure 8.7 r e s u l t s .  This i l l u s t r a t e s  th e  process o f  sp lash  

and d ro p le t  d if fu s io n .

In th i s  example, h ie ra rc h ic a l  and rad ia l  movements a re  tak ing  

place sim ultaneously . Elements t h a t  o r ig in a te  in  th e  h ig h es t  o rder  cen te r  

o f  the  h ie ra rchy  r a d ia te  outward a t  time t^ w hile  a lso  moving down to 

the n ex t  lower o rder  cen te r .  At time t^  the d i f fu s in g  elements have 

passed down to the t h i r d  o rder  cen te rs  in the h ie ra rch y .  At the  same 

tim e, r a d ia l  d if fu s io n  has s t a r t e d  in  the second o rder  cen ters  and 

has progressed one more increment o f  d is tance  away from the  f i r s t  o rder 

c e n te r .  Further expansion v ia  both modes of d i f fu s io n  is  shown fo r  

times t ^  and t ^ .  Many of th e  lower order places w il l  rece ive  th e  h ie r a r ­

ch ica l d if fu s io n  f ro n t  a t  about the  same time th e  ra d ia l  d if fu s io n  f ro n t  

a r r iv e s  from the h igher o rder  cen te rs  (assuming th a t  th ings  move a t  a 

co n s tan t  r a te  and t h a t  the re  a re  no b a r r i e r s ) .

According to Abler, Adams, and Gould (1971:395) when d if fu s in g
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U'itkin an urban hierarchy, when a 
good or service is delivered, the interac­
tions between the dominant center and 
subordinatr centers may be indirect 
^n) or direct (b ) .

Figure 8.6 (Abler, Adams, and Gould 1971:265)
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elements f i r s t  begin to  spread h ie ra rc h ic a l  processes are  more important. 

L a te r ,  however, non-h ierarch ica l processes become more prominent. This 

combination o f  processes operates  on both national and in te rn a tio n a l  

s c a le s .  Before the  tw entie th  century, in te rn a t io n a l  d if fu s io n  operated 

mainly through l i n e a r  p rocesses. In t h i s  century, however, d if fus ion  

on the in te rn a t io n a l  leve l seems to  function  more through a world 

h ierarchy  o f  major urban c e n te rs ,  p a r t i c u la r ly  during the e a r ly  phase of 

a p ropagu le 's  movement. A fter  the  i n i t i a l  pa tte rns  of adoption have 

been e s ta b l i s h e d ,  the  e f fe c t s  o f  l in e a r  and rad ia l d if fu s io n  increase 

and ev en tu a lly  overpower the e f f e c t s  o f  h ie ra rch ica l  d if fu s io n  (Abler, 

Adams, and Gould 1971:433,437).

I t  would seem, then , th a t  the  sp lash  and d rop le t p a t te rn  com­

bining h ie r a r c h ic a l ,  l i n e a r ,  and rad ia l  movement is  a more r e a l i s t i c  

po r tray a l  o f  th e  d if fu s io n  process as i t  occurs between d i f f e r e n t  p laces .

Buoyant Diffusion 

That t r a i t s  d if fu se  downward through a hierarchy has frequen tly  

been demonstrated. But i t  is  a lso  true  th a t  the same kind o f  t r a i t s  

w ill  d i f fu s e  upward as w ell .  This upward d iffus ion  is  c a l le d  buoyant 

d if fu s io n .  Figure 8.8 shows another view o f  the splash  and d rop le t 

process as i t  occurs in  the presence o f  both cascade and buoyant 

h ie ra rc h ic a l  d if fu s io n .

There i s  some question as to  whether elements d if fu se  upward and 

downward a t  th e  same r a t e .  Haggett (1972:349) in d ica te s  th a t  t r a i t s  

d if fu se  slowly up a cen tra l  place h ierarchy  and d if fu se  rap id ly  downward. 

Figure 8.9 i l l u s t r a t e s  th i s  r a te  d i f f e r e n t i a l .  Hudson (1972:138) o f fe rs
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com m unication experience .
^  etc.^  media

som e m easu re  o l d is tan ce

Communication o f  inform ation through a se ttled  landscape.

Figure 8.8 (E l io t  Hurst 1972:311)
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Upper level

Middle level 

1 _

Lower level ^
(a)

(b) Rapid downward spread from 
middle level

(c) Slow upward spread to  upper level

(d) Rapid downward spread from 
upper level

Hierarchic d iffus ion. This is 
a hypothetical example o f the spread of 
an innovation from  a m iddle-order origin 
to o the r centers in a three-level hierarchy.

Figure 8.9 (Haggett 1972:349)
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an exp lanation . He f e e l s  th a t  s in ce  la rg e  places a re  l ik e ly  to  possess 

more inform ation and a g re a te r  v a r ie ty  o f  inform ation than small p la ces ,  

con tac t with a la rge  p lace  i s  more l i k e ly  to  r e s u l t  in  an exchange o f  

something new than i s  co n ta c t  w ith a small p lace . Other th ings  being 

equal, big p laces  a lso  tend to have more p re s t ig e  than small places 

and t h i s  very o f ten  seems to determine th e  d i re c t io n  and in t e n s i ty  o f  

d if fu s io n  (Redlich 1953:313; Weinreich 1968:176,179,180; Labov 1972:286; 

Lehmann 1973:121).

On the o th e r  hand, the  m igration o f  ind iv idua ls  up a h ierarchy  

may be e a s ie r  than m igration down a h ie ra rchy  (Haggett 1972:353). This 

tendency will work in  opposition  to  the processes shown in Figure 8 .9 .  

There i s  a lso  evidence t h a t  h ie ra rc h ic a l  d if fu s io n  operates d i f f e r e n t ly  

in coun tr ies  having d i f f e r e n t  le v e ls  o f  economic development. In 

in d u s t r ia l  c o u n t r ie s ,  innovations tend to  spread rap id ly  down th e  urban 

h ie ra rchy , thus conforming to  the  p a t te rn  in Figure 8 .9 .  Conversely, 

in  n o n - in d u s tr ia l  c o u n t r ie s ,  innovations a re  adopted in c a p i ta l  and 

po rt  c i t i e s ,  but do not d i f fu s e  to  lower cen ters  in  the  urban hierarchy  

o r  to  ru ra l  a reas  (Pedersen 1970:203).

D ifferences in the predominant d i re c t io n  of h ie ra rc h ic a l  d if fu s io n  

may a lso  be r e la t e d  to  th e  m aturity  o f  an a re a .  In th e  United S ta tes  

during the  l a s t  cen tu ry ,  innovation waves had t h e i r  o r ig in s  in  the E as t .  

A fter  the c losing  o f  th e  f r o n t i e r ,  many innovations appeared in  the West 

and d if fu sed  Eastward, presumably up a h ie ra rc h ic a l  g rad ien t o f  cen tra l 

places (Abler, Adams, and Gould 1974:446).

H ie ra rch ica l d if fu s io n  can a lso  be a f fe c te d  by regional income 

le v e ls ,  which might be independent o f  th e  s iz e  of a p lace. The
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d if fu s io n  o f  c e r ta in  t r a i t s ,  such as consumer goods, through an urban 

hierarchy would tend to  cease in  the la rg e r  places in  regions with 

low incomes (Pred 1967:96). In th i s  case the re  i s  d i f f e r e n t i a l  s e le c t io n ,  

and the  rapid downward spread o f  a t r a i t  from an upper level to  a l l  

lower-order places (as shown in Figure 8.9) would no t  occur a t  a l l .

ESTABLISHMENT OF PROPAGULES 

The s t r u c tu ra l  model d is tingu ishes  between the  estab lishm ent of 

propagules (D ifj^) and the  establishm ent of th ings  genera ted  lo c a l ly  

(NExpLId and EstLIn). One major d iffe rence  between th e se  two categories  

o f  things is  t h a t  lo c a l ly  generated elements have two sources (loca l 

innovation and local communication—as w ill  be shown in chap ter  9), while 

propagules have only one source—inward d if fu s io n .

A propagule i s  something th a t  d isperses from one place to  another. 

Some propagules become e s tab l ish ed  in  new p laces .  These elements are 

then c a l le d  m igru les .  Migrules are elements which have d if fu sed  or 

migrated. Other propagules do not become e s ta b l i s h e d .  These a re  

unsuccessful propagules (ones which have f a i l e d  to  d i f f u s e ) .  The process 

whereby propagules become e s tab l ish ed  is  sometimes c a l le d  e c e s i s .

Propagules, whether they are innovative or n o t ,  must become 

es tab l ish ed  in  a new p lace  before they can c o n t r ib u te  to  q u a l i t a t iv e  

o r  q u a n t i ta t iv e  change. Two fac to rs  influence the  r a t e  o f  t h i s  e s ta b l is h ­

ment process. The f i r s t  involves the  r a te  a t  which elements from the 

ou ts ide  are  being d isp e rsed  in to  a place (DiSj^). The second involves 

the propensity  of in d iv id u a ls  w ithin a place to  adopt the d ispersed  

elements (PrAdP). Increases  in e i th e r  o f  these  v a r ia b le s  w ill  r e s u l t  

in higher r a te s  o f  es tab lishm en t and d iffu s ion  (Formula 8 .2 ) .
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Inward Dispersal 

Inward d ispersa l involves the r a t e  a t  which th ings move in to  a 

place from the o u ts id e .  This does not mean d isp e rsa l  from any one 

p a r t i c u la r  p lace , but in s tead  means d isp e rsa l  from a l l  o u ts ide  places 

simultaneously. The in t e n s i ty  of inward d ispersa l  depends on two 

complementary but completely independent fo rce s ,  and a th i r d  which 

contains aspects of the  f i r s t  two. The f i r s t  two can bes t  be described 

as magnet-like fo rces  and f a n - l ik e  fo r c e s .  The f i r s t  concerns p ro p er t ie s  

w ith in  a place while th e  second concerns forces o r ig in a t in g  o u ts id e  a 

p lace . The two s e t s  o f  fo rces  must be considered se p a ra te ly .

When things d isp e rse  in to  a place as a r e s u l t  of magnet-like 

fo rces  they are drawn, so to  speak, by th e  p lace i t s e l f .  This power, 

which is  found only within the  place i t s e l f ,  i s  c a l led  a t t r a c t io n  { M t . ) .

Fan-like fo rces  re s id e  e n t i r e ly  in  o u ts ide  p laces .  When inward 

d isp e rsa l  r e s u l t s  from fa n - l ik e  forces the  th ings  in  motion a re  being 

p rope lled  toward a p lace ,  r a th e r  than being drawn in to  a p lace .  A fan, 

f o r  in s tan ce ,  w ill  blow leaves toward a t r e e .  The t r e e  has nothing to 

do with th i s  movement and is  completely passive  in  the  m a tte r .  I f  the 

t r e e  was not th e re ,  the  fan would s t i l l  blow the leaves over t h a t  

p a r t i c u la r  s i t e .  The f a c t  t h a t  the  t r e e  i s  missing does not a f f e c t  the 

a r r iv a l  of the leaves a t  a l l .  The only d if fe re n ce  is  th a t  i f  th e  leaves 

move over an empty s i t e  they w ill  not be in te rc e p te d .  The same d i s ­

t in c t io n  ex is ts  as regards places in g en e ra l .  By themselves, f a n - l ik e  

fo rces  produce encroachment (EnCj^).

Formula 8.3 shows the r e la t io n s h ip  between inward d isp e rsa l  and
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the two fo rces  o f  a t t r a c t io n  and encroachment. When in e r t i a  i s  

overcome, movement i s  i n i t i a t e d  and d isp e rsa l  occurs. How much i s  

a c tu a l ly  d ispersed  in to  a place depends on the  s treng th  o f  th e se  two 

fo rc e s .

Unique i n i t i a t i n g  fa c to rs  make up a th i r d  component o f  inward 

d i s p e r s a l .  These fa c to rs  resemble both a t t r a c t i o n  and encroachment, 

y e t  they are  somewhat d i f f e r e n t  because they  combine aspects o f  both .

Like the  two components of a t t r a c t i o n  and encroachment, an in c rease  

in the se  unique fo rces  w ill co n tr ib u te  to  an in c rease  in  d i s p e r s a l .

A ttra c t iv e n e ss

Although we cannot spec ify  which o u ts id e  conditions c o n tr ib u te  

to  d isp e rsa l  r a te s  in to  p a r t i c u la r  p la c e s ,  we can id e n t i fy  c e r t a in  pro­

p e r t i e s  o f  the  p laces  themselves which w il l  tend to  in fluence the  r a te  

o f  inward d i s p e r s a l .  I f  we can do t h i s  fo r  each p lace , we have 

acquired one way to  es tim ate  local r a te s  o f  change. The a t t r a c t iv e n e s s  

o f  a place is  j u s t  such a p roperty .  Migration th e o r i s t s  and lo ca tio n  

th e o r i s t s  u sually  incorpora te  th i s  p roperty  in to  t h e i r  schemes.

There are  two determinants of a t t r a c t iv e n e s s :  resources and 

popula tion . As th e  population o f  a p lace  inc reases  and as the  q u a l i ty  

and amount o f  resources  e x is t in g  w ith in  a place in c rease ,  the  to t a l  

a t t r a c t i v e  force  a t  t h a t  place inc reases  (Formula 8 .4 ) .

Population

The in f luence  o f  population s i z e  on the  level o f  a t t r a c t i o n  

(w ith in -p lace  genera ted  p o te n t ia l  f o r  inward movement) follows the 

reasoning o f  the g ra v i ty  model, which holds t h a t  a la rg e r  population will
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tend to  a t t r a c t  more th ings  in to  a place than a small population 

(see Warntz and Wolff 1971:216-20, Pederson 1970:216, Bramhall 1960, 

Carrothers 1956).

The geographic g ra v i ty  model, l i k e  i t s  Newtonian pro totype, 

considers only mass and dis tance in forming an es tim ate  o f  the  

a t t r a c t iv e  fo rce  e x i s t in g  between two e n t i t i e s .  The importance o f  

population (the equivalence o f  mass) in determining the  a t t r a c t i v e  

force  o f  a p lace is  f a i r l y  well e s tab l ish ed .  The Newtonian model 

assumes, however, t h a t  q u a l i t a t iv e  c h a ra c te r i s t ic s  do no t in fluence 

the force o f  g r a v i t a t i o n .  While th e o re t ic a l ly  c o r re c t  as regards 

p lanetary  bod ies ,  i t  i s  c e r ta in ly  untrue fo r  geographic p laces .  Other 

a t t r ib u t e s  besides s i z e  in fluence the a t t r a c t iv e n e s s  o f  a place and 

one has been incorpora ted  in to  th e  s t ru c tu ra l  model.

Resources

Resources can be defined t r a d i t i o n a l ly  by r e f e r r in g  to the 

natura l environment w ith in  a p lace .  Natural resources  a re  perhaps the 

ones th a t  a r e  the  most v i s ib l e  in  any given lo c a t io n .  They are  a lso  

the  ones t h a t  have rece ived  the  g r e a te s t  amount o f  a t te n t io n  in the  

geographic l i t e r a t u r e .  Other resources a lso  make co n tr ib u t io n s  to  the  

a t t r a c t i v e  fo rce  of a  p la ce .  Many o f  these resources  a re  in v i s ib le  to  

the naked eye. As G a lb ra i th  has noted (1967:245) a good educational 

system and a w e l l -q u a l i f ie d  work force will a t t r a c t  indus try  in to  an 

a re a .  This , and o the r  observations l ik e  i t ,  a re  t ru i s im s .  Any place 

c h a r a c te r i s t i c  th a t  enhances o r  encourages movement in to  a place from 

the outside  can be defined  as a resource.
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Examples of a t t r a c t i v e  resources include such things as an 

agreeable climate (as in Hawaii and F lorida) which a t t r a c t s  t o u r i s t s  

and vaca tione rs ,  and ex tens ive  mineral deposits  (such as those found 

in  Montana and Alaska) which a t t r a c t  w ealth-seeking in d u s t r i a l i s t s  

and la b o re rs .  Other resources  include such th ings as power (con­

cen tra ted  in  places l i k e  Washington, Moscow and the Vatican) which 

a t t r a c t s  supplicants  and p e t i t i o n e r s ;  in t e l l e c tu a l  a c t iv i t y  (as i s  

found in Berkeley and Cambridge) which a t t r a c t s  scholars  and book 

salesmen; industry  (as i s  found in D e tro it  and P ittsburgh)  which a t t r a c t s  

job-seekers  and raw m a te r ia l s ;  the  promise o f  sa lv a t io n  o r  good hea l th  

(as i s  o ffe red  in Mecca and Lourdes) which a t t r a c t s  p ilg r im s; and the  

prospect o f  en terta inm ent and debauchery (as is  promised in Las Vegas) 

which a t t r a c t s  a wide v a r ie ty  o f  h ed o n is ts ,  p leasure -seekers  and p reda to rs .

Encroachment

Encroachment, as was pointed  out above, i s  a product o f  f a n - l ik e  

fo rc e s .  The term i t s e l f  has been chosen over several o the r  a l t e r n a t iv e s  

which include r e c ip ie n t ,  b en e f ic ia ry ,  recep tion ,  advent, coming, a r r iv a l  

and induc tion . All o f  th e se  terms approximate what is  meant b u t  none of 

them qu ite  embody the meaning o f  th e  word encroachment (which does tend 

to  support I .S .  E l io t ' s  remark t h a t  the re  are  no synonyms in  th e  English 

language).

When things encroach upon a p lace they do so of t h e i r  own w i l l .

They a re  not drawn, so to  speak, by the  place i t s e l f .  When they  are  

drawn by a place i t  i s  due to  the  a t t r a c t iv e n e s s  o f  the p lace . A ttra c ­

tiveness  is  an in te rna l q u a l i ty  o f  a p la ce ,  encroachment is  n o t .
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The e x te n t  to which any given place (p lace  i )  i s  encroached 

upon by any o th e r  p lace (p lace  j )  is  r e la te d  to  t h e i r  mutual i s o la t io n  

(Iso l . . ) ,  the  in t e n s i ty  o f  outward d ispe rsa l  a t  p lace j  (ODis,-)> and
1J  J

the d i r e c t io n a l  s p e c i f i c i t y  o f  the  things being d ispersed  ou t o f  j  

(DirSp). As Formula 8 .5  shows, when the amount o f  outward d is p e rs a l  

from j  in c re a s e s ,  and when th e  amount of i s o la t io n  between th e  two 

places d ec re ase s ,  the  amount o f  d ispersa l from place j  to  p lace i 

in c re a se s .  The reasoning follows from the  g rav i ty  model. D irec tional 

s p e c i f i c i t y  i s  unique fo r  each element and t h i s  makes g en e ra l iz a t io n s  

about i t s  in t e n s i t y  im possib le . I t  has th e re fo re  not been included 

in Formula 8 .5 .  ^ — s .

y

(=-w ■ s

Outward Dispersal 

Each o u ts id e  p lace emits a d i f f e r e n t  number of propagules and 

depending on the  proximity o f  i and j ,  those  places th a t  emit more 

propagules w i l l  tend to  emit more of them in  the d i r e c t io n  o f  p lace i .

The v a r ia b le s  t h a t  co n tr ib u te  to  the  in t e n s i ty  of outward d isp e rsa l  from 

place j  a re  the  same th a t  co n tr ib u te  to outward d isp e rsa l  a t  p lace i .

These w il l  be d iscussed  in  chap ter  10.

D irectional S p e c i f ic i ty  

Emissiveness has a s ig n i f i c a n t  component o f  d i r e c t io n a l  s p e c i f i c i t y .
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Quite o f ten ,  th ings moving away from a place are  more l i k e ly  to  be 

d irec ted  toward some o u ts id e  lo c a tio n s  than toward o th e rs .  The emissive 

force  o f  the Vatican i s ,  f o r  example, more in tense  when d ire c te d  toward 

Spain than when d i re c te d  toward China. The emissiveness o f  Madagascar, 

when re f le c te d  in the  outward flow o f  v a n i l l a ,  is  d ire c te d  p r im arily  

toward the United S ta te s .

D irectional s p e c i f i c i t y  a lso  a f f e c t s  a t t r a c t io n .  Arabs look to  

Texas when they want o i l  machinery, Americans look to  P aris  f o r  cu linary  

e x p e r t is e ,  and much o f  the  western world looks to Los Angeles fo r  

en terta inm ent.

Between-Place I s o la t io n

The e x ten t  to  which two p laces  are  geographically  i s o la te d  from 

each other a f f e c t s  th e  amount o f  movement between them. A c c e s s ib i l i ty  

i s  frequen tly  used as a synonym fo r  geographic i s o la t io n .  As might 

o r  might not be s e l f - e v i d e n t ,  i s o la t io n  can be p a r t i a l  o r  complete. 

Figure 8.10 i l l u s t r a t e s  the  degrees of i s o la t io n  t h a t  can e x i s t  between 

two p laces.

In Figure 8 .10a , two p laces  a re  completely i s o la te d  from each 

o th e r .  There is  no movement between them. The populations w ith in  the 

two places a re  a lso  i s o la t e d  from each o th e r .  I f  t h i s  i s o la t io n  has 

ex is ted  fo r  a long tim e, the  c h a r a c te r i s t i c s  o f  these  popula tions  are 

probably d i f f e r e n t .  Figure 8.10b shows p a r t i a l  i s o la t io n  where the re  

i s  some exchange o f  in d iv id u a ls ,  ideas ,  and a r t i f a c t s  between the  two 

d i f f e r e n t  a rea s .  The movement o f  th ings  between the two areas  a lso  

shows th a t  th e  popula tions a re  no t completely iso la te d  from each o the r .
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Diagram of various kinds of geographical isolation. A. The two popula- 
tioDs c and b are completely isolated from each other by the unsuitable interveoing 
area c. B. The nature of the intervening area c permits a certain amount of dispersal 
(gene dow) between populations a and b. C  Individuals of species a and h coexist 
in random distribution in the same area (sympatrically) without any traces of spatial 
isolatioD.

Figure 8.10 (Mayr 1963:287)
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Figure 8.10c shows an absence o f  geographic i s o la t io n  between the  

two populations. I t  a l so  shows them coex ist ing  w ith in  th e  same place . 

The two groups may be s o c i a l l y  i s o la te d  from each o th e r  bu t they are  

no t  geographically  i s o la te d .

As Formula 8.6 shows, between-place is o la t io n  ( I s o l^ j )  has two 

components in  the s t r u c tu r a l  model. These involve between-place 

d is tance  (D^j) and between-place b a r r ie r s  (B ar^ j) .  When the d is tance  

between two p laces i s  g r e a t  and th e re  a re  many b a r r ie r s  between them, 

the  a c c e s s ib i l i ty  between th e  two p laces is  low. High i s o la t io n  in 

Formula 8.6 i s  r e f le c te d  in  a high index number.

Isol (8 . 6 )

Between-Place Distance 

In the s t ru c tu ra l  model, the  d is tance between i and j  is  determined 

from several d i f f e r e n t  measures. These include the  s p a t i a l  d is tance  

between i and j  (SpD^j), the  trav e l  time distance between i and j  

(TrTi& ij), and the  cos t  d is ta n c e  between i and j  ( C o D . j ) .  These do not 

by any means exhaust the p o ss ib le  ways of ca lcu la tin g  d is ta n ce ,  but they 

do represen t some o f the more im portant ways o f  doing so .  Travel time 

d is tance  and cost d is ta n ce  involve a l te rn a te  te ch n o lo g ie s .  However, 

as one t r a v e ls  f a r th e r  and f a r th e r  back in time, a l t e r n a t e  means o f  

t r a n sp o r ta t io n  become fewer and these  add itional measures w ill  gradually
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coincide with s p a t i a l  d is tance .  Formula 8 .7  shows how these  various 

ways o f  measuring d is tance  are  combined to  form an overa ll  s c a le .

Spatia l  Distance

S p a t ia l  d is tance  combines three d i f f e r e n t  ways o f  measuring th e  

d is tance between two d i f f e r e n t  places. These a re  id e n t i f i e d  as l i n e a r  

d is tance  (LiD- -)» graphic distance (G rD .. ) ,  and h ie ra rch ica l  d is tan ce
* J 1J

(HiD^j). As th e se  ind iv idual measures o f  d is ta n ce  in c re a se ,  so a lso

does the more genera lized  measure of s p a t i a l  d is tance  (Formula 8 .8 ) .

Linear Distance

L inear d is ta n ce  i s  a s t ra ig h t  l i n e  measure between two p la ces .

In Figure 8.11 l i n e a r  d is tance from th e  c e n t ra l  lo ca tion  (place i )  i s  

represented  by th re e  concentric  rings (dashed l i n e s ) .  In th i s  diagram, 

places j-] through jg  a re  equ id is tan t from place  i .

Graphic Distance

Graphic d is tan ce  is  a measure taken  along routes o f  movement. 

Whereas l i n e a r  d is tan ce  extends equally in  a l l  d i r e c t io n s ,  graphic 

d is tance  is  confined to  s p e c i f ic  networks (Figure 8.12) and communication 

channels (F igure  8 .13 ).

In Figure 8.11 the two channels of communication rep resen t rou tes  

o f  movement. When l i n e a r  d is tance i s  averaged with graphic d is ta n ce ,  

places th a t  were e q u id is ta n t  from the c e n t ra l  lo c a t io n  become neare r  

or f a r th e r  away. Place j ^ ,  fo r  ins tance, i s  now c lo s e r  to  place i than 

place j g ,  which in  tu rn  is  c lo s e r  to p lace i than p lace  j ^ .

Figure 8.14 shows how a t ra n sp o r ta t io n  network might appear
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(8.7)

SpD. .

+ < GrD.. > +

(8.8)
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Figure 8.11
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Figure 8.12 (Elliott 1970:124)
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U N IT E D  S T A T E S ' -U N IT E D  K IN G D O M

V E N E Z U E L A

G H A N AB O U V IA -

CH ILE

A segment of the intemation diplo­
matic network. The more developed nations—the 
United States and the United Kingdom—tend to be 
more cormected; they are more attractive from the 
viewpoint of the trading and political interests of 
the underdeveloped nations and they also provide, 
by their large numbers of embassies, the possibil­
ity of communication between nations that do not 
formally exchange ambassadors: Chile and Ghana, 
therefore, communicate via London and Wash­
ington.

Figure 8.13 (Cox 1972:147)

.o--'

Figure 8.14 (Haggett 1972:335)
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w ith in  a system o f  cen tra l  p laces .  Graphic d is tance  between any two 

places would be measured along these ro u te s .

Hierarchical D istance

H ierarchical d is tance  (HiCkj) i s  a th i r d  component o f  th e  s p a t ia l  

d is tance  between two p laces .  H ierarchical d is ta n ce  i s  more complex 

than l i n e a r  d is tance  because two places may belong to  a number of 

d i f f e r e n t  h ie ra rc h ie s  a t  the same time. This i s  a c h a r a c t e r i s t i c  i t  

shares with graphic d is tan ce .

Most th e o r ie s  o f  d if fu s io n  hold th a t  the  r a te  o f  d if fu s io n  between 

two p laces depends in p a r t  on the  number of in te rven ing  l in k s  between 

them in a h ie ra rchy  (Pedersen 1970:203, Hudson 1972:139). These 

in te rven ing  l in k s  a re  determined by th e  h ie ra rc h ic a l  s ta tu s  o f  the  places 

in question  as well as by th e  shape o f  th e  h ie ra rchy  i t s e l f .  This is 

com plicated, however, by the f a c t  th a t  th e  h ie ra rc h ic a l  d is tan ce  from 

i to  j  may not be the same as the  d is tance from j  to i .  This happens 

when cascade d i f fu s io n  i s  more in tense than buoyant d if fu s io n .  This is  

not always the  case, however, and in many circumstances th e  reverse  is  

t r u e .  Sometimes buoyant d if fu s io n  is more in te n s e  than cascade d if fu s io n .  

In th e  s t r u c t u r a l  model, th e re fo re ,  i t  w ill  be assumed th a t  th e re  is 

no app rec iab le  d if fe re n ce  between the ra te s  o f  cascade and buoyant 

d i f fu s io n .

Two kinds o f  h ie ra rch ica l  distance are included in the  s t ru c tu ra l  

model: c e n tra l  place d is tance  (CPD-) and a d m in is tra t iv e  d is ta n ce  (AdD^j). 

H ierarch ica l d is tance  rep resen ts  an average o f  the se  two measures 

(Formula 8 .9 ) .
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CPOij “ 1J.
(8 .9)
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Central P lace  Distance 

Central p lace d is tance is  a measure of h ie ra rc h ic a l  d is tance 

within a cen tra l  place h ie ra rch y .  I t  i s  measured by counting the 

number of l in k s  between any two lo c a tio n s  in a c e n t ra l  p lace  h ie ra rchy . 

These loca tions are  bes t v isu a l iz e d  as p o in ts ,  although they can a lso  

be a rea s .  Figure 8.20 below i l l u s t r a t e s  how cen tra l  p lace distances 

can be ca lcu la ted .

How f a r  a p a r t  two places a re  in  a cen tra l  p lace  h ie ra rchy  depends 

on the nature o f  the  h ie ra rchy  i t s e l f  (CPHi). When measured from a 

s in g le  place (p lace  i in the  s t r u c tu r a l  model) i t  can a lso  depend on 

the  h ie ra rc h ic a l  s ta tu s  o f  th e  o th e r  p laces  (H iS t j ) .

Central P lace Hierarchy 

The fo rces  th a t  produce c e n tra l  p lace  h ie ra rc h ie s  in  the land­

scape and the geometric p a t te rn s  th a t  r e s u l t  a re  the su b je c t  o f  s tud ies  

in  land use and loca tion  theory. These th e o r ie s  lo g ic a l ly  extend the 

causal sequences o f  the s t r u c tu r a l  model, but because they are  f a i r l y  

well-known to geographers and because any exp lanation  would be lengthy, 

they w ill  not be covered here . The geometries o f  severa l th e o re t ic a l  

cen tra l  place h ie ra rch ie s  a re  shown in Figure 8 .15.

Figure 8.16 shows one a ttem pt a t  id e n t ify in g  an ac tua l  cen tra l 

place h ierarchy  within the  United S ta te s .  All o f  these  h ie ra rch ie s  

a re  based on economic c r i t e r i a .

Once a c e n tra l  place h ie ra rch y  has been i d e n t i f i e d ,  cen tra l  place 

d is tances  can then be measured. Each l in k  in th e  h ie ra rchy  connects 

a number of lower o rder cen ters  w ith a h igher o rder  c e n te r .  These
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(a) Kohl 1850 (b) Christaller 1933

; c )  L o s c h  1 9 4 0 (d) Isard 1955

Figure 8.15 (After Haggett 1972:335)
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AREAL FUNCTIONAL ORGANIZATION IN THE 
EASTERN UNITED STATES

FOURTH ORDER 
ENTRAL PLACES

MAJOR RAIL LINE SHOWN WHEN 
ONE OF TWO OR MORE BETWEEN 
FIFTH OR HIGHER ORDER CENTERS

I  /  \ \  \
F IF T H  ORDER 

TR A L PLACES
SIXTH ORDER A  SEVENTH ORDER 
CHICAGO  ......... ....... NEW YORK

0 . m il e s  2 0 0

K. PH ILm C K-

Figure 8.15 (Philbrick 1957:330)
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l inks  can be q u i t e  independent o f  actual l i n e a r  d is ta n ce .  They can 

a lso  be independent o f  graphic d is ta n ce .  An example o f  th i s  can be 

seen when comparing Figure 8.15b with Figures 8.5 and 8 .14.

H ierarch ical S ta tus  o f  Other Place 

One determ inant o f  the cen tra l  place d is tance between i and j  is  

the h ie ra rc h ic a l  s t a tu s  of j  (H iS tj) .  As th e  h ie ra rc h ic a l  s ta tu s  o f  

j  in c re a s e s ,  the  cen tra l  place d is tance  between i and j  should decrease.

The reasoning  behind th is  a s s e r t io n  i s  shown in Figures 8 .18 ,

8 .19, and 8 .20 . Figure 8.18 shows an id ea lized  h ie ra rchy  with each 

place id e n t i f i e d  as a f i r s t ,  second, t h i r d ,  or fo u r th -o rd e r  c e n te r .

In t h i s  diagram, th e  la rg e s t  and h ighest o rder  ce n te r  i s  p lace number 41. 

As a general r u l e ,  h igher-order c e n tra l  places in  an economic h ierarchy 

will tend to  be la rg e r  than low er-order cen tra l  p laces .  The h igher-o rde r  

cen tra l  places w ill  a l so  tend to  be le ss  numerous. Both o f  these  

g en e ra l iza t io n s  fo llow  from the rank-s ize  ru le  (Figure 8 .1 7 ) .  I f  i t  is  

assumed th a t  cascade and buoyant d if fu s io n  are  opera ting  a t  th e  same 

r a te s ,  then counting th e  links between any two places in  the h ierarchy  

will give an e s t im a te  o f  the h ie ra rch ica l  d is tance  between them.

Figure 8.19a shows the  cen tra l  place d is tance  from place  11 to  

a l l  o th e r  po in ts  in  th e  h ierarchy. The s i z e  of each j  ( f i r s t ,  second, 

t h i r d ,  o r  fo u r th -o rd e r  cen tra l  p lace) is shown on the  y a x i s ,  and the  

d is tan ce  (number o f  in tervening l in k s )  from place 11 to  each j  is  shown 

on the  X a x is .  The r e s u l t s  show th a t  the average number o f  l in k s  from 

place 11 to  a l l  o th e r  f i r s t - o r d e r  centers  i s  f iv e  (F igure  8 .2 0 ) .  To a l l
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Figure 8.17 (Abler, Adams, and Gould 1971:375)
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A v e r a g e  N um ber o f  L in k s  C om bined

H iS tj

. to  j 

11

from P la ce  Number; 

21 31 41

Average
(Four
P la ces) X -  Y

1 5 .0 0 3 .8 0 3.30 3 .0 0 3.62 (98 -  27)

2 3 .5 7 3 .5 0 2 .3 0 2 .0 0 2 .84 (10 -  19)

3 2.50 2 .2 0 2 .0 0 1 .0 0 2 .1 8 (24 -  11)

4 3 .0 0 2 .0 0 1 .0 0 .00 2 .0 0 ( 6 -  3 )

X = T o ta l d is ta n c e  from 1 (p la ce s  11 , 21 ,
31 t ^1) to  p la ces  w ith in  each l e v e l  
o f  th e  h iera rch y  (1 , 2 , 3 , 4 ) .

Y = Number of measurements from i  to  each j,

Figure 8.20
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second-order cen ters  the  average number of l inks  i s  3 .8 ,  to  th i rd -o rd e r  

centers  th e  average i s  3 .3 ,  and to  th e  fo u rth -o rder  c e n te r  th e re  are 

th ree  l in k s .  I f  t h i s  procedure i s  repea ted  and the number o f  links  

to each j  is  c a lc u la te d  from several d i f f e r e n t  lo c a t io n s ,  the  same 

p a tte rn  appears. Figures 8.19b, 8 .19c, and 8 .19d show th e  r e s u l t s  of 

th ree  such counts where i is  success ive ly  loca ted  a t  p laces 21, 31, and 

41. Figure 8.20 in d ic a te s  the  average number o f  l in k s  between i and 

points a t  each leve l of the  h ie ra rchy  when i has been rep resen ted  by 

four d i f f e r e n t  p o in ts .  The combined average in  Figure 8.20 shows an 

inverse r e la t io n s h ip  between the population o f  j  and the  cen tra l  place 

d is tance sep a ra t in g  i and j .  This re la t io n s h ip  is independent o f  the 

loca tion  o r  s iz e  o f  i .  I f  the  number o f  lower order cen ters  a t  each 

level in th e  h ie ra rchy  is  inc reased , th e  e f f e c t  becomes more pronounced.

A dm inistrative Distance

Another form o f  h ie ra rch ica l  d is tance  is  adm in is tra t iv e  distance 

(AdDis^j). Whereas cen tra l  p lace d is tance  involves an economic h ie ra rchy , 

adm in is tra t ive  d is ta n ce  i s  based on governmental j u r i s d i c t i o n s .  The 

same method th a t  was used in c a lc u la t in g  cen tra l  place d is tance  can be 

used to  c a lc u la te  a d m in is tra t iv e  d is tan ce .  Figure 8.21 i s  an example 

of an ad m in is tra t iv e  h ie ra rchy , w hile  Figure 8.5 is  an example o f  

d iffus ion  within an ad m in is tra t iv e  h ie ra rchy .

Many o the r  forms o f  h ie ra rc h ic a l  d is tance are p o ss ib le .  However, 

only a d m in is tra t iv e  and cen tra l  p lace  d is tance w ill appear in  the 

s t ru c tu ra l  model.

282



OBLASTS

ONEPOQPCqOVSK

U.S.S.R,

•mBAPD'NO-BAL'mP

nCO’«0SE-AN

tASr_».AZA«HSTA>̂

Political subdivisions oj th ' U.S.S.R.

Figure 8.21 (Lydolph 1964:23)

283



Travel Time and Cost Distance

As was in d ica te d  in  Formula 8 .7 ,  th e re  a re  a t  l e a s t  two o th e r

forms o f  d is tance besides s p a t i a l  d is ta n ce .  These include t r a v e l  time

d is tance (TrTiD.^) and cos t  d is tance  (CoD^j). The f i r s t  o f  th e se  

involves th e  l e a s t  amount o f  time i t  takes to get between two places 

while the  second involves the  sm alle s t  amount of money th a t  must be 

spent in o rder  to ge t between th e  same two p laces .

The mileage between Memphis and New O rleans, fo r  in s ta n c e ,  is

about the  same as t h a t  between Memphis and Tulsa. In th e  l a s t  cen tu ry ,  

however, one could t r a v e l  from Memphis to  New Orleans by r iv e rb o a t  

and get th e re  in much le s s  time than i t  would take to ge t from Memphis 

to  Tulsa ( th e re  being no r iv e rb o a t  to  T u lsa ).  In th is  s i t u a t i o n .  New 

Orleans would be c lo s e r  to  Memphis than Tulsa would be. On th e  o th e r  

hand, i f  one were to  choose the  cheapest a v a i la b le  t r a n s p o r ta t io n  

a v a i la b le ,  the d is tance from Memphis to  e i t h e r  o f  these  two c i t i e s  

would be approximately equal.  Both these  forms o f  d is tance  must be 

taken in to  considera tion  when estim ating  r a te s  o f  between-place d isp e rs a l .

Distance Decay

As th e  d is tance  inc reases  from a p o in t  o f  o r ig in  (place x in  

Figure 8 .22a),  c e r ta in  phenomena occur which reduce th e  i n t e n s i t y  and 

u lt im a te ly  k i l l  the outward movement o f  a d ispers ing  propagule. The 

e f f e c t s  o f  these phenomena w il l  be r e f le c te d  in  a maximum d is ta n ce  to  

which a p a r t i c u la r  element w ill  d isperse  away from an emanating p o in t .  

There w il l  a lso  be a d ec l ine  in  the  number o f  propagules rece ived  

as the d is tan ce  from t h i s  cen tra l  emanating p o in t  increases  (F igure 8 .22), 

This i s  th e  d is tance decay function  i l l u s t r a t e d  in  Figures 8.23 and 8 .24.
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/^Number o f propagules  
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(a)
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f i r s t  r in g

P la ces  in  
second r in g

P la c e s  in  
th ir d  r in g

P la ce s  in  
fo u r th  r in g

.00 .33  .33  .33  .00  .00  .00  .00
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( b )

Figure 8.22 
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Figure 8.24 (Kolars and Nystuen 1974:59)
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I f  d i f fu s io n  waves spread throughout e n t i r e  landscapes without 

weakening, the d i f fu s io n  process would not be a f a c t o r  in  between-place 

d i f f e r e n t i a t i o n .  We do f in d ,  however, th a t  d i f fu s io n  is  a f fe c te d  by 

the phenomenon o f  d is ta n c e  decay so th a t  d i f fu s io n  waves genera lly  

become weaker as th e  d is tance  from a p o in t  of o r ig in  in c re a se s .  At 

some po in t the  outward spread o f  a d iffusing  element s to p s .

This process can be in te rp re ted  in  two d i f f e r e n t  ways. In 

Figure 8.22a the  r in g s  surrounding the middle p lace  (p lace x) represen t 

the maximum spread o f  th re e  d i f fe re n t  elem ents, each one being sub jec t 

to  d i f f e r e n t  amounts o f  d is tance  decay. In th i s  s i tu a t io n  th ree  

elements w il l  have d ispersed  as f a r  as the boundary o f  the  f i r s t  r in g ,  

and one element w il l  have reached the t h i r d  r in g .  I f  the  elements a re

numbered from one to  th re e ,  p lace jg w ill  rece ive  a l l  th re e  elements,

place j j  w ill  r ece iv e  elements one and two, w hile  p lace j g  w ill  only 

rece ive  element number one.

I f ,  on the  o th e r  hand, the rings in Figure 8.22a only rep resen t

the  number o f  propagules received a t  each lo c a t io n ,  then a l l  th ree

elements w il l  sp read  as f a r  as the boundary o f  th e  th i rd  r in g  and i t

w ill not be poss ib le  to  say which p a r t ic u la r  ones w ill  be received

by places i n  the  second and t h i r d  r ings .  P lace j y ,  fo r  in s ta n c e ,

w ill rece iv e  two propagules, which can be elements number one and two,

one and th re e ,  o r  two and th re e ;  while place j  (which rece ives  only one
8

propagule) can rece iv e  element number one, two, o r  th re e .  The pro­

b a b i l i t i e s  a s so c ia te d  with each o f  these outcomes a re  shown in Figure 

8.22b. In a l l  s i t u a t i o n s .  Place jg  w ill  not rece iv e  any o f  the d is­

persing elements.
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Areas l ik e  jg  t h a t  l i e  beyond the  range o f  expanding d if fu s io n  

waves become r e l i c  areas (Lehmann 1973:121). Relic areas a re  genera lly  

found in  places with l im ited  a c c e s s i b i l i t y .  A c c e s s ib i l i ty  can be 

l im ited  fo r  c u l t u r a l ,  p o l i t i c a l ,  or geographical reasons. An example 

o f  t h i s  phenomenon has been observed in  the  N etherlands, where vocabulary 

innovations d i f fu s e  outward from Amsterdam and Antwerp, bu t f a i l  to 

reach c e r ta in  remote p laces  near  the  periphery  o f  the coun try . These 

a reas  tend to  r e ta in  a number o f  l i n g u i s t i c  forms from e a r l i e r  generations 

t h a t  have been driven out o f  use in the  la rg e r  c i t i e s  by successfu l 

innovations (Lehmann 1973:123).

I t  has a lso  been observed th a t  places w ith sm alle r  populations 

tend to adopt fewer d if fu s in g  t r a i t s  than la rg e r  p laces .  This r e f l e c t s  

th e  operation  o f  a h ie ra rc h ic a l  d is tance decay func tion .  Pedersen 

(1970:208) has described  such a process w ith in  the  urban h ie ra rchy  o f  

C hile .

The h ie ra rc h ic a l  d is tance  decay function  works in much the  same 

way i t  does where o th e r  kinds o f  d istance are involved. As the  

h ie ra rc h ic a l  d is tance  between i and j  in c re a se s ,  th e re  are  fo rces  

th a t  come in to  play which decrease the  in te n s i ty  o f  d i f fu s io n  between 

th e se  places (Figure 8 .2 5 ) .  I f  propagules d iffu s ing  downward in  a 

geographic h ierarchy a re  c o n s is te n t ly  prevented from spread ing  down 

any one p a r t i c u la r  branch, then a l l  the places on th a t  branch w ill begin 

to  e x h ib i t  h ie ra rc h ic a l  i s o l a t i o n .  This w ill u lt im a te ly  c o n tr ib u te  

to  t h e i r  becoming r e l i c  a rea s .

Changes in Distance

Because d i f f e r e n t  technologies  c re a te  d i f f e r e n t  kinds o f  d is tance
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i t  i s  p o ss ib le  f o r  the  d is ta n ce  between p laces  to  change through time.

This usually  happens when new technologies bring about new and f a s t e r  

methods o f  t r a n s p o r ta t io n .  When th i s  occurs i t  does not genera lly  

bring a l l  p laces  c lo se r  to g e th e r  un iform ily . In s tead , some places are  

brought c lo se r  to  each o th e r  while o thers are  unaffected . In Figure 8.26, 

fo r  in s ta n ce ,  an improved method o f  t r a n s p o r ta t io n  has reduced the distance

between the l a rg e r  places while th e  sm alle r  places have become r e la t iv e ly

f a r th e r  a p a r t .  Such changes can a lso  occur when b a r r ie r s  between places 

are  introduced o r  a re  removed. Following technological r e v o lu t io n s ,  

the amount o f  f r i c t i o n  t h a t  d is tance  e x e r ts  on d iffus ing  elements can 

be expected to  d ec l ine .  This has been demonstrated w ithin  the United 

S ta tes  (Clayton 1977:179).

Between-Place B arr ie rs

B arr ie rs  w ill  reduce the  in te n s i ty  o f  d if fu s io n  between two p laces .

In the g rav i ty  model an index number rep resen ting  a b a r r i e r  is placed 

in the denominator along with the d is tance  between two p laces .  I f

population i s  held  co n s tan t ,  an inc rease  i n  e i th e r  th e  s t re n g th  o f  a

b a r r ie r  o r  the  between-place d is tance  w ill  reduce the i n t e n s i ty  o f  

d if fu s io n .  The g rav ity  model always s p e c i f i e s  re la t io n sh ip s  between i 

and j .  B a r r ie rs  between i and j  s p e c i f i c a l ly  are shown as Baryj in  the 

s t ru c tu ra l  model.

At l e a s t  two kinds o f  b a r r ie r s  can e x i s t  between s p e c i f i c  

places . These include c u l tu ra l  b a r r ie r s  (cBar^j) and topographic 

b a r r ie rs  (TopBar^j). Formula 8.10 shows how cu l tu ra l  and topographic 

b a r r ie rs  produce an overa l l  measure o f  between-place b a r r ie r s .
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fa) G ecgrachic  location (b) imploded location

TciS f igure i l lustrates t h e  
p r o c e s s  of implosion. " Note th e  
c o n v e rg e n t  m o vem en t  of th e  th re e  
la rg e s :  c io es  (the s ize of  th e  s p h e re s  is 
p ro o o r t io n a l  to th e  s ize of th e  cities) 
in c o m n a r i s o n  with th e  d ivergen t  
m o v e m e n t  of th e  th ree  sm a lle r  o n es .

Figure 8.26 (Haggett 1975:330)
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The number o f  c u l tu ra l  b a r r ie r s  between two places depends 

la rg e ly  on the number o f  d i f f e r e n t  cu l tu ra l  groups (cGryj) s i tu a te d  

between them (B ird se l l  1966:52). As these in c re a s e ,  th e  l ike lihood  

th a t  a d i f fu s in g  element w ill  be re je c te d  before i t  ever  gets to  i o r  

j  inc reases  as w e l l .  Other examples o f  c u l tu ra l  b a r r ie r s  w ill  be 

d iscussed below.

I n tu i t iv e ly  i t  would appear th a t  the number of a l i e n  cu l tu ra l  

groups lo ca ted  between i and j  would increase  as the d is tance  between 

them increased  and in  a t  l e a s t  one study (Howells 1966:533) a moderate 

r e la t io n s h ip  between these  two va r iab les  (r= .60) has been found. I t  

i s  not necessary , however, to  re ly  on d is tance  as a su rroga te  measure 

fo r  these  in te rm ed ia te  groups since they can be counted d i r e c t ly .

Cultural Barrie rs  

Cultural b a r r i e r s  co n tr ib u te  to  o b s tru c t iv e  i s o la t io n  when they 

cause d ispers ing  elements to  be h a l te d  o r  d e f le c te d .  This occurs when 

s p e c i f i c  groups, f o r  whatever reason, re fuse  to  adopt c e r ta in  propagules, 

When the non-adopting groups occupy s t r a t e g i c  p o s i t io n s  with regard to  

the  fu r th e r  transm ission  o f  a r r iv in g  propagules, they cause o the r  places 

to  l i e  w ith in  a d i f fu s io n  shadow. Places s i t u a t e d  w ith in  these  

d if fu s io n  shadows experience o b s tru c t iv e  i s o la t io n .

One reason given fo r  the  f a i l u r e  o f  th e  domesticated pig to  

d if fu se  in to  sub-Saharan A fr ica ,  fo r  example, i s  th a t  i t s  d ispersa l was 

stopped by a c u l tu r a l  b a r r i e r .  Pig r a is in g  spread  in to  the  upper N ile  

q u i te  e a r ly ,  but th e  people o f  E th iop ia ,  who have regarded the pig as 

unclean f o r  thousands o f  y e a rs ,  refused  to  e a t  them o r  to  keep them
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(Simoons 1967:23).

Since the  Ethiopian highlands have been a major c o r r id o r  through 

which propagules have d ispersed  in to  sub-Saharan A fr ic a ,  anything 

th a t  the Ethiopians refused  to  accep t would no t be t ra n sm it te d  any 

f u r th e r .  This may have happened to  the  pig in  add ition  to  many o th e r  

elements.

Places in  southern  A fr ica ,  then , have f o r  cen tu r ie s  e x i s te d  in 

o b s tru c t iv e  i s o la t io n  from the  r e s t  o f  the world due to  E th io p ia 's  

ro le  as a c u l tu ra l  b a r r i e r .  Figure 8.27 shows the  d i s t r i b u t io n  o f  

o th e r  such food avoidances which can a c t  as c u l tu ra l  b a r r i e r s .

Other kinds o f  c u l tu ra l  b a r r ie r s  can a lso  e x i s t .  During periods 

o f  dynastic  dec line  and d isu n i ty  in China, the  nomadic t r i b e s  o f  

cen tra l  Asia c o n s t i tu te d  a c u l tu ra l  b a r r ie r .  During such periods 

these  A lta ic  peoples were ab le  to  prevent a cons iderab le  amount o f  

movement between China and the  Mediterranean. The r i s e  o f  S r iv i ja y a  

and o the r  so u th eas t  Asian s t a t e s  r e s u l te d  p a r t ly  from t h i s  s i tu a t io n  

in cen tra l  Asia, which obliged Chinese and Western merchants to  t ra v e l  

by sea r a th e r  than by land (Cady 1964:35).

During periods o f  un ity  in  cen tra l  Asia, such as e x is te d  during 

the  Mongol e ra ,  a s u b s ta n t ia l  po r t io n  o f  the  seabourne commerce 

between e a s t  and w est was d iv e r ted  back to the  overland caravan ro u te s ,  

thus con tr ibu ting  to  the d ec l ine  o f  the  sou theas t  Asian trad in g  empires 

(Cady 1964:152).

Cultura l b a r r i e r s ,  th e re fo r e ,  l ik e  topographic b a r r i e r s ,  do not 

have to  be permanent phenomena and can change with tim e.

A s im i la r  s i tu a t io n  used to  e x i s t  with re sp ec t  to  th e  d if fu s io n
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Figure 8.27 (Kolars and Nystuen 1974:188)
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of inform ation w ith in  the United S ta te s .  In the e a r ly  19th century , 

incoming sh ips from Europe would be met in  the o u te r  harbors o f  American 

po rts  by small boats  owned by loca l publishing in t e r e s t s  rushing to 

pick up B r i t i s h  newspapers. These newspapers would then be ed ited  and 

se le c te d  s to r i e s  would be picked out f o r  r e p r in t in g .  Many such 

s to r ie s  appeared in  the major papers o f  th e  l a rg e s t  c i t i e s  along the  

eas te rn  seaboard. These e a s te rn  papers would then be sen t by mail to 

ou tly ing  communities. Publishers  in these  places would then r e p r in t  

s e le c t io n s  from th e  papers o f  th e  la rge  ea s te rn  c i t i e s .  The e n t i r e  

system co n s is ted  in  choosing b i t s  and pieces from a few e s tab l ish ed  

newspapers in major American and European urban cen te rs  (Bagdikian 

1971:9). Each time the  d if fu s in g  newspapers were e d i te d ,  the  o r ig ina l 

information was dim inished. This ed i t in g  process served as an i s o la t in g  

device w ith each e d i to r  performing the  ro le  o f  a small cu l tu ra l  b a r r ie r  

to  those places which would l a t e r  rece ive only the  information which 

he chose to  pass on.

I f  a m igrating  element is  adopted, two th ings  can happen. The 

element can be passed on i n t a c t  to the next place o r  i t  can in some 

way be a l t e r e d  so t h a t  in  e f f e c t  i t  becomes a new element. I f  

d if fu s io n  ceases ,  th e  m igrating  element has met a b a r r i e r .  I f  d if fu s ion  

continues but the  migrule is  a l t e r e d ,  i t  has passed through a cu l tu ra l  

f i l t e r .  The e f f e c t  is  s im i la r  to  a message being garbled in transm ission . 

The more groups a given element must pass through to  reach i t s  

d e s t in a t io n  (cG r^ j) ,  the  more l ik e ly  i t  i s  th a t  the  element w ill be 

d i f f e r e n t  a t  i t s  f in a l  d e s t in a t io n  from what i t  was o r ig in a l ly .

The process producing t h i s  phenomenon is  a c c u l tu ra t io n .  As Hudson
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has commented (1972:155) th i s  is  how new t r a i t s  come in to  being during 

the d if fu s io n  p rocess .

Topographic Barrie rs

Figure 8 .28 g ives an example o f  major topographic b a r r ie r s  

a f fe c t in g  the spread  o f  b io ta .  Some of th e se  b a r r i e r s  have a lso  re ­

tarded the  movement o f  human groups and th e  ideas they carry .

In try ing  to  exp la in  why le v e ls  of technology in  sub-Saharan 

Africa lagged behind th a t  o f  western Europe in  th e  19th century , P h ilip  

Curtin (1969:24) a t t r i b u t e s  much o f  the cause t o  the  Sahara Desert which 

functioned as a topograph ic  b a r r i e r  i s o la t in g  th e  south from th e  north .

As Curtin e x p la in s ,  sub-Saharan Africa was c u t  o f f  from north A frica 

fo r  a period l a s t i n g  from somewhere in  the  4th millenium B.C., when the 

increasing  d es icc a t io n  o f  th e  Sahara began to  r a d ic a l ly  l im it  north - 

south movement, to  sometime during the  1 s t  millenium B.C., when improved 

t ra n s p o r ta t io n  techniques made crossing the  d e s e r t  poss ib le  once more.

The period of extreme o b s tru c t iv e  i s o la t io n  l a s t e d  some th ree  thousand 

years .

Where d i f f e r e n t  groups have remained i s o la t e d  behind physical 

b a r r ie r s  fo r  long periods o f  time we might expect to  find  a g re a t  deal 

o f  cu l tu ra l  d ivergence. This divergence should be c lo se ly  assoc ia ted  

with the  b a r r ie r s  in  ques tion .

In l i n g u i s t i c s  i t  has been found th a t  languages and d ia le c ts  

d i f f e r e n t i a t e  from one ano ther  in a l l  s i tu a t io n s  o f  reduced con tac t 

(Swadesh 1971:219). Reduced con tac t occurs when (among o ther  th ings)  

topographic b a r r i e r s  in te rvene  between d i f f e r e n t  p la ces .  I f  a population
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Figure 8.28 (de Laubenfels 1970:61)
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separates  in to  two p a r t s ,  d if fe ren ces  between them w ill  appear in  

proportion to the amount of co n tac t  th a t  remains. S im ilar  processes 

occur in o th e r  realms o f  c u l tu re .

Movius' l i n e  i s  a prominent example o f  th i s  correspondence 

between o b s t ru c t iv e  i s o la t io n  and c u l tu ra l  divergence (Figure 8 .2 9 ) .  

Movius' l i n e ,  l ik e  S c l a t e r ' s  l in e  and W allace 's  l i n e ,  is  a geographic 

f r o n t i e r  sep a ra t in g  regions o f  d i s t i n c t  evo lu tionary  development (see 

Movius 1944). This l i n e  corresponds to  the mountains sep a ra t in g  

ea s te rn  Asia from western Asia. As Broek has pointed out (1944:177,78), 

th e se  rugged and h eav ily  fo re s te d  north -sou th  mountain ranges o f  Indo­

china have acted as b a r r ie r s  to  ea s t-w es t  migration and have encouraged 

in s tead  a l in e a r  no rth -sou th  p a t te rn  o f  m igration .

During the P le is to c e n e ,  f a i r l y  s e l f -c o n ta in e d  archaeo log ica l 

t r a d i t i o n s  evolved on e i th e r  s id e  o f  th e  Himalayas. O r ig in a l ly  the 

too l making t r a d i t i o n s  in  both regions were the  same. Divergence between 

the  two, which began as e a r ly  as the  F i r s t  In te rg la c ia l  P eriod , could 

only  have begun a f t e r  they had become i s o la te d  from each o th e r .  The 

iso la t io n  in th i s  case was produced when co n tac t  between the  e a s te rn  

and western s ides  of the Eurasian land mass across the mountains o f  

ce n tra l  and s o u th e a s t  Asia was reduced—p ossib ly  by c l im a t ic  change.

Movius' l i n e  a lso  co incides  with what Burkill (1952:21) has 

c a l le d  the  Cupuliferous boundary. As B urk ill  has observed, no spec ie s  

o f  the  Cupuliferae nor o f  the Coniferae have crossed th i s  boundary 

from one region in to  the o th e r .  Migrating peoples from e a s te rn  Asia 

have also la rg e ly  f a i l e d  to breach th i s  b a r r i e r ,  which sep a ra te s  th e
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Mongoloid realm from th e  Caucasoid realm. This boundary is  a topo­

graphic b a r r i e r .

Another more s o p h is t ic a te d  example of the connection between 

o b s tru c t iv e  i s o la t io n  and c u l tu ra l  divergence i s  found in  Levison e t  a l .  

(1969). In t h i s  study wind and c u r re n t  pa tte rn s  in the  South P a c i f ic  

were programmed in to  a computer in  such a way th a t  the  p ro b a b i l i ty  o f  

acc identa l d r i f t  voyages between various pairs  o f  is la n d  groups could 

be a s c e r ta in e d .  One o f  the  procedures used i s  shown in Figure 8 .30.

In th i s  study i t  was found th a t  the  wind and c u r ren t  p a t te rn s  

tended to form environmental boundaries in so fa r  as  d r i f t  voyages across 

them would have been u n lik e ly  during the  period o f  the Malayo-Polynesian 

expansion (Figure 8 .3 1 ) .  I f  t h i s  expansion was due in p a r t  to  acc iden ta l 

r a f t i n g ,  then these  boundaries would have e x is ted  as i s o la t in g  mechanisms 

f o r  a long tim e. I t  was found th a t  some of these  environmental d iv ides 

did in  f a c t  co incide  w ith  long stand ing  cu l tu ra l  boundaries such as 

the  one between the  G i lb e r t  Is lands o f  Micronesia and the  E l l ic e  Islands 

o f  Polynesia . The connection between o b s tru c t iv e  and c u l tu ra l  i s o la t io n  

was thus p a r t i a l l y  s u b s ta n t ia te d .

Propensity  to  Adopt Propagules 

Among p la n ts ,  the d isp e rsa l  o f  propagules in to  new areas  i s  

opposed by the forces o f  e l im in a tio n ,  which are both random and con­

t in g e n t  upon th e  rece iv in g  environment ( J .  Sauer 1969:592). Cultural 

propagules face s im i la r  fo rces  o f  e l im in a tio n ,  although with the add ition  

o f  human choice the  process o f  es tab lishm ent becomes more complex.

The propensity  to adopt propagules includes not only the negative  forces
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promoting e l im in a t io n ,  bu t  a lso  p o s i t iv e  fo rc e s  which encourage the  

es tab lishm ent o f  c e r ta in  propagules.

When a propagule, whether i t  be an a r t i f a c t ,  an idea o r  an

ind iv id u a l ,  i s  d ispersed  in to  a new a re a ,  i t  must meet with a favorab le

environment in  o rd e r  to  su rv ive . I f  th i s  environment is  favorab le ,  

th e re  i s  a high p ro b a b i l i ty  th a t  the  propagule w il l  be adopted. The 

environment which a propagule encounters i s  the  same one faced by a 

lo c a l ly  generated e lem ent. I t  might seem, th e re fo r e ,  th a t  the same 

fa c to rs  in fluencing  the propensity  to  adopt loca l innovations would 

determine the r a t e  a t  which propagules are  being adopted. This i s  t r u e ,  

except th a t  t h e r e  i s  one add itional f a c to r  which does not a f f e c t  the  

adoption of l o c a l l y  generated elements. This is  the degree to  which a 

p lace  i s  c u l tu r a l l y  is o la te d .

I f  a p la ce  is  r a d ic a l ly  d i f f e r e n t  from o th e r  p la c e s ,  i t  can be 

expected th a t  f o r  th i s  reason alone fewer elements from the outs ide  

world w ill  be a p p ro p r ia te  fo r  local adop tion . This may in d i r e c t ly  a f f e c t  

the r a t e  of lo c a l  innovation but i t  has no bearing  on whether local

innovations w i l l  be accepted or not.

Local in n o v a tio n s ,  as was pointed out in  chap ter  6 , are  su b je c t  

to  the forces o f  im position , the forces o f  r e s i s ta n c e  and the  window 

e f f e c t .  Propagules must contend with the same fo rces  plus the inc reased  

l ik e lih o o d  t h a t  they w i l l  exh ib it  a g r e a t e r  amount o f  v a r ia t io n  and 

w il l  be re je c te d  more frequen tly  than lo c a l ly  innovated elements.

The p o ss ib le  t a i n t  of fore ign  o r ig in  does not adhere to  n a t ive  

innovations. Symbolizing c e r ta in  c u l tu ra l  elements o r  behavior t r a i t s
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as a l ie n  ex e r ts  a degree o f  contro l over the inward flow o f inform ation.

As Sopher p o in ts  ou t (1972:324) t h i s  is  one mechanism through which 

ongoing c u l tu ra l  p a t te rn s  are  maintained. I t  i s  a l so  a su rv iva l 

mechanism r e la te d  to  the  process of a e s th e t ic  choice . I f  some places 

have more opportunity  than o th e rs  to  view foreign  elements as a l ie n ,  

i t  can be a t t r ib u t e d  to  t h e i r  more remote p o s it io n s  in  c u l tu r a l  space.

The e x te n t  to which a p lace  i s  c u l tu r a l ly  i s o la te d  r e f e r s  to 

remoteness in  taxonomic space r a th e r  than geographic space. Cultural 

i s o la t io n  can be v is u a l iz e d  by means o f  a multidimensional diagram 

re f le c t in g  the  degree o f  s im i la r i ty  between d i f f e r e n t  p laces  (Figure 

8 .32 ).  In th i s  diagram the  two axes rep re sen t  c u l tu r a l  c h a ra c te r i s t i c s  

which have been measured in each p lace. These can be both formal and 

p h y le t ic  c h a r a c t e r i s t i c s .

S im ilar  places share  nearby pos it io n s  in the taxonomic space.

In Figure 8.32 a l l  p laces  except j  are  r e l a t iv e ly  c lo se  to g e th e r  and 

the  pos ition  o f  j  i s  q u i te  remote. Since j  i s  very d i f f e r e n t  from a l l  

o the r  p la ces ,  i t  i s  c u l t u r a l l y  i s o la te d .  I s o la t io n  in  t h i s  sense is  

a measure of d i f f e r e n t i a t io n  or divergence.

The diagram in  Figure 8.32 can be expanded to  any number of 

dimensions. The degree t o  which a place i s  i s o la te d  w ill  be r e f le c te d  

in the Euclidian d is ta n ce  from t h a t  place to  a l l  the  o th e rs  in the taxonomic 

space.

We now must d is t in g u is h  between physical and c u l tu r a l  i s o la t io n .  

Although the two are  r e l a t e d ,  they are  d i f f e r e n t  phenomena. Both forms 

of  io so la t io n  a f f e c t  d i f fu s io n  r a t e s ,  but they do so f o r  d i f f e r e n t  

reasons. Physical i s o la t io n  is ex ternal to  th e  p lace  being considered
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while cu ltural iso la tio n  is  in tern a l. Physical is o la t io n  is anything 

which retards d ispersal into a p lace. Cultural iso la t io n  is that which 

impedes adoption a fte r  things have already arrived .

Cultural iso la tio n  is  analogous to reproductive iso la tion  

among organisms (see Grant 1963:353). Where cu ltural iso la tion  coincides 

with physical iso la tio n  within particu lar places (as in urban resid en tia l 

neighborhoods delineated  on the basis o f  income), an analogy with 

eco log ica l iso la tio n  can be made. V ertical s t r a t if ic a t io n  and 

resid en tia l segregation define various economic and so c ia l niches.

These cu ltura l niches have the same iso la t in g  properties that ecological 

niches have in the world o f p lants and animals. R elig ions are particu larly  

viru len t mechanisms o f  iso la tio n .

The fa c t  that one place i s  predominantely Moslem while another 

is  la rg e ly  Christian (or Buddhist) resu lts  partly from the chance 

occurrences o f  h istory . Such d ifferences reduce the contact which 

might otherw ise occur between these p laces. As Sopher has pointed out 

(1972:324), ethnic boundaries o f  th is  so rt act as semi-permeable f i l t e r s  

to the flow o f  information.

The iso la t io n  resu lting  from these factors can further in te n s ity  

cultural iso la tio n  within other lin ea g es. In the urban Middle East, for  

in stance, neighborhood d ia lects are arranged la rg e ly  according to 

re lig io u s  a f f i l ia t io n .  Lack o f contact between groups for  religious  

reasons encourages the further d iffere n tia tio n  o f th ese d ia lects . In 

India d ia le c ts  are arranged along re lig io u s  and ca ste  lin e s  as well as 

along l in e s  defined by a hierarchy o f  location s ranging from loca l
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v illa g e s  through rural regions to large urban centers (Gumperz 1958: 

669 ,76 ,80). I t  has often  been said th a t these d ia le c t  differences  

a r ise  out o f  the partia l iso la tio n  produced by various r e lig io u s ,  

economic and so c ia l d ifferen ces. The re la tio n sh ip , however, is  

probably c ir c u la r .

The manner in which these r e lig io u s , l in g u is t ic  and other cultural 

d ifferences produce iso la tio n  through retarding the flow o f  information 

has been amply documented by Richard Weiss in h is  study o f  cultural 

boundaries in Switzerland (1962). Why cu ltural areas and boundaries 

develop where they do, however, is  to some unknown extent unpredictable.

As Figure 8.32 in d ica tes, cultural iso la tio n  r e f le c ts  s im ila r it ie s  

and d ifferen ces  between p laces. In order to estim ate the degree to  

which any two places are cu lturally  iso la te d  from each other, i t  i s  

necessary to  measure th e ir  ex istin g  s im ila r it ie s .  I f  two places are 

quite s im ila r , i t  i s  then lik e ly  that more o f  the propagules dispersing  

between them would be adopted than would be adopted when propagules 

disperse between highly d issim ilar p laces. This rela tionsh ip  is  

i l lu s tr a te d  in Formula 8 .11 , where large amounts o f  cultural (and 

eco lo g ica l)  s im ila r ity  w ill reduce the overall propensity to adopt to  

a le s s e r  degree than small amounts o f  s im ila r ity . An example o f how 

th is  variable might work in a sim ulation procedure w ill be given in 

chapter 11.

PrAdp\ = f  (8 .11)
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D if . .  Number o f elements d iffu sin g  from place j to place i
 ̂ between time t-j and t^ (establishm ent o f  propagules)

D is ..  Number o f  elements dispersing from place j  to  place i
between time t̂ j and t^

A ttj Level of a ttractiven ess a t place i at time t.j

Pop̂ . Population o f  place i a t time t.j

Reŝ - Resource le v e l o f  place i  a t time t.j

Enc-. Extent to which place j is  encroaching upon place i
 ̂ between time t i  and t

' 2
ODis. Number o f  elements d ispersing away from place j

 ̂ between time t-j and tg (outward d ispersa l)

DirSp D irectional s p e c if ic ity  o f  elements d ispersing
away from place j  between time t.j and t^

Isol^ j Iso la tion  between places i and j  a t time t.|

D.j Distance between places i  and j at time t.j

SpD^j Spatial d istance between places i and j  a t  time t.j

LiD^j Linear distance between places i  and j a t  time t^

GrD ĵ Graphic distance between places i and j a t  time t.j

HiD.. Hierarchical d istance between places i and j a t
""J time t^

CPD-. Central place d istance between places i and j a t
time t^

CPHi Central place hierarchy a ffec tin g  places i  and j
a t  time t.j

HiSt^ Hierarchical sta tu s o f  place j a t  time t.j

Popj Population o f  place j  at time t-j

AdD--,- Administrative d istance between place i and j  a t
time t^

TrTiD.. Travel time d istance between places i and j  a t
time t.|
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CoD.j

c B a r , j

cG r,j

TopBar.j

PrAdP

PrAd

eS im .. 
ij

NExtldi

NExtldj

Cost d istance between places i and j  a t time t^

Barriers between places i and j  a t time t^

Cultural barriers between places i and j  a t  time t-|

Number o f cultural groups located between places i 
and j  a t time t^

Topographic barriers between places i and j  at time t^

Propensity o f individuals in place i to adopt 
propagules from place j  a t  time t^

Propensity o f individuals in place i to adopt 
sp e c if ic  ideas a t time t^

Ecological s im ila r ity  between places i and j  a t  
time t-|

Cultural s im ila r ity  between places i and j  at
time t 1
Numerical exten t o f  ideas in place i at time t^ 

Numercial exten t o f  ideas in place j  a t time t-[
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Chapter 9 

NUMERICAL EXPANSION OF IDEAS

EXPANSION VS. DIFFUSION

Numerical expansion (NExpId in the structural model) is  a d iffu sion  

process that takes place en tire ly  within a given area. This kind o f  

diffusion  is  sometimes ca lled  secondary d iffu sion  in order to d istingu ish  

i t  from primary or between-place d iffu s io n . W ithin-place diffusion need 

not be analyzed in sp atia l terms, although a sp atia l dimension w ill always 

be present when between-place d iffu sion  i s  being considered.

Figure 9.1 shows why not a ll  d iffu sion  processes need be seen in 

sp atia l terms. In th is  diagram the number o f w ith in -p lace adopters has 

been recorded but th e ir  locations have not. In fa c t ,  for a ll save geo­

graphers, d iffu sion  is  perhaps more often v isu a lized  in such non-spatial 

terms. The only'pattern  that Figure 9.1 reveals is  the changing numerical 

d istribution  o f  a group of elements w ithin a given p lace . As can be 

seen, th is  occurs through numerical expansion (number o f adoptions) and 

numerical contraction (number o f  d iscontinuances). Numerical expansion, 

therefore, involves number rather than sp atia l p o s itio n .

Numerical expansion increases the numerical exten t o f  an element 

by increasing it s  frequency or by causing i t  to be held by a larger 

number o f  in d iv idu als.
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Figure 9.2 gives four d ifferen t examples o f  numerical expansion.

In Figure 9.2a the sp a tia l d istrib u tion  o f the element remains the same 

w hile i t s  numerical d istr ib u tio n  has increased. In Figure 9.2b, even 

though the element has reduced it s  w ithin-place range (sp a tia l extent) 

by retreatin g  to one s id e  o f  the c ircu lar  p la in , i t  has s t i l l  exhibited  

numerical expansion s in ce  i t  has become more numerous. Figure 9.2c  

shows how numerical expansion can occur simultaneously with spatia l 

contraction . Figure 9.2d shows a s itu a tio n  where numerical expansion 

and sp a tia l expansion are taking place a t the same tim e. Numerical 

expansion, therefore, i s  independent o f  fro n tier  advancement or range 

expansion.

Numerical expansion includes such things as the growth o f  a 

p o lit ic a l  party or the spread o f some particu lar r e lig io u s  b e l ie f .  I t  

a lso  includes many o f the things that are included in the process o f  

economic growth. Economic expansion involves the spread o f particu lar  

products and techniques. Commercial products expand when they are 

purchased by increasing numers o f  in d iv idu a ls. Purchases may or may 

not involve consumption. This d istin ction  is  important when such things 

as s to ck p iles  and business inventories are being considered.

Some products, l ik e  food and fu e l ,  are consumed. This means that 

they are destroyed sh o rtly  a fte r  purchase. The numerical exten t of 

these a r t ifa c ts  must th erefore be measured in terms of s a le s .  I f  they 

are being sold a t the same rate that they are being consumed, the 

numerical extent o f th ese  elements w ill  remain s t a t ic .  Increased sa les  

during some particu lar time period, then, ind icates numerical expansion.

Other products, such as books and art o b je c ts , are not destroyed
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in the act o f  consumption. The numerical extent o f these a r tifa c ts  

can therefore be measured by counting the number o f them in existence  

(which does not depend on how many o f them are being so ld  a t  any one 

tim e).

Ideas, b e lie fs  and modes o f  behavior can also ex h ib it numerical 

expansion. This occurs when increasing numbers o f ind ividuals within  

a place adopt p articu lar  ideas. Ideas can be transm itted when per­

formances are d ir e c tly  w itnessed (dances, conversations, speeches, 

concerts, demonstrations) and then the material a r t ifa c ts  resu lting  from 

certain  kinds o f  performances are d ire c tly  w itnessed (pa in tings, books, 

s ig n s , f ilm s) . Many performances transmit l i t t l e  in the way of ideas 

(street-sw eep ing, truck-driving, dish-washing, farming, clerk in g , s e l l in g ) .  

The same is  true o f  many a r t ifa c ts  (garden to o ls ,  breakfast food, 

fu rn itu re).

Numerical expansion can be active  or passive. Among plants and 

animals i t  i s  sometimes said  that two d is t in c t  processes, one evolutionary 

and one geographic, produce the expansion and contraction o f  individual 

elements within reg ion s. An element ( l ik e  hair color or some particular 

behavioral tr a it )  can expand and become more widespread i f  i t  appears 

w ithin or as part of more and more members o f a given sp e c ie s . The 

increased frequency o f  dark pigmentation w ithin various moth populations 

l iv in g  in England a fte r  the industrial revolution i s  a c la s s ic  example.

This i s  an evolutionary process involving natural s e le c t io n , but i t  does 

not n ecessarily  involve an increase in the number o f  individuals within 

a sp ec ies .

Numerical expansion a lso  occurs when the species i t s e l f  m ultip lies
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and becomes more numerous within an area . This is  often ca lled  a 

geographic process. This so -ca lled  geographic process i s ,  however, 

an evolutionary process when the subject is  the evolution o f  a region.

S p ecific  elements are expanding in  both o f  the above s itu a tio n s .

In the f i r s t  case the element expands w ithin a given region by v irtue  

o f i t s  having become more common w ithin a s p e c if ic  population (which is  

composed o f  in d iv id u a ls). Here the t r a i t  expands without the sp ecies  

becoming more numerous (Figure 9 .3 a ). In the second case, the t r a it  

expands as a r e su lt  o f  the population i t s e l f  having become more numerous 

(Figure 9.3b).

One might refer to  th is  second process as passive expansion, w hile  

the f i r s t  could be ca lled  active  expansion. They are both evolutionary  

involving natural s e le c t io n . The f i r s t  involves se lec tio n  between 

d iffere n t elements w ithin a population and the second involves se lec tio n  

between d ifferen t populations within a region.

In the cultural realm, numerical expansion and contraction occur 

in the same way. P articu lar elements d iffu se  or expand throughout an 

area when they are transm itted to  or are adopted by an increasing number 

o f individual (active  expansion). These elements also  expand when groups 

o f individuals carrying them increase th e ir  numbers (passive expansion).

Individuals can only expand a c t iv e ly . Ideas and a r t ifa c ts  can 

expand eith er a c tiv e ly  or p assively . Populations, which are composed of 

individuals as well as categories o f in d iv id u a ls , ideas and a r t ifa c t s ,  

can expand e ith er  way.

D iffusion research in geography has often  focused on the spread of 

innovations. Numerical expansion, however, does not involve innovation
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(except in sofar as the establishment o f an innovation increases the 

numerical ex ten t o f that element from zero to something more than zero). 

There i s  nothing in the structural model corresponding to the internal 

d iffu sion  o f  innovations. There is  only innovation, the establishm ent 

o f innovations, and numerical expansion. The reason for  th is  l i e s  in  our 

in a b il ity  to d istingu ish  between the expansion o f an "innovation" and 

the expansion o f  something that i s  "not an innovation". The e f f e c t  on 

any given landscape is  the same.

There are only two p ossib le  ways in which the internal expansion 

process might be divided in to  an innovative and a non-innovative phase.

The f i r s t  involves a dividing lin e  between in s ig n if ic a n t  and widespread 

adoption, and the second involves how long i t  has been sin ce an expanding 

element was invented or introduced into a new area. Both a ltern a tiv es  

are u n satisfactory .

I t  might be argued th at the divide between in s ig n if ic a n t  and 

widespread adoption could be a rb itra r ily  s e t  a t the point when more than 

50% o f a population adopts an expanding elem ent. Before th is  point the 

element could be considered innovative and new. A fter th is  point i t  

could be considered non-innovative and tr a d it io n a l.

U nfortunately, many elements never are adopted by 50% o f  a population. 

Moreover, the adoption level does not n ecessarily  have anything to  do with 

the impact th at an expanding element has on the place ch a ra cter istics  

of any given area. As Bagdikian has pointed out (1971:xxxv) fewer than 

20% o f the population in the United States have ever flown in an airplane. 

This p articu lar element, however, has rad ica lly  changed many aspects o f  

the American landscape. Another example is  the telephone. I t  wasn't
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u n til World War II that 50% o f the homes in the United States had 

telephones, y e t conmunication patterns in th is country had been s ig n i­

f ic a n t ly  a ltered  long before the 1940's .

Consuming trad itional products and doing things in trad itiona l 

ways are not innovative acts a t  a l l .  But i f  trad ition a l a c t iv i t ie s  

become more widespread, they contribute to geographic change in exactly  

the same way that "innovations" do when they become more widespread.

Is th e d iffusion  o f an innovation something q u a lita tiv e ly  d iffe r e n t  

from the numerical expansion o f  anything else? It does not appear to be. 

The creation  o f a new product or a new way of doing something is  an 

innovation. I f  i t  is  copied and becomes a fix tu re in  the landscape 

(e ith er  permanently or temporarily) i t  undergoes establishm ent. This 

contributes d irectly  to  q u a lita tiv e  change sin ce something now e x is ts  

within the area which did not e x i s t  previously. How many adoptions 

must occur before the innovation can be regarded as something which has 

estab lish ed  it s e l f?  Any number greater than one is  arbitrary. A fter  

establishm ent, the spread o f  an element no longer involves innovation. 

Instead, i t  involves an increase in the number of adherents, users or 

cop iers. The act of creation and the spread o f  elements are unrelated.

Everything in the landscape has been invented a t one time or 

another. I f  an innovation i s  adopted and becomes esta b lish ed , i t  i s  then 

transformed into a tra d itio n . The construction o f the f i r s t  o i l  w ell 

was an innovation. Thereafter, o i l  w ells  per se  were no longer 

innovations, but as more and more o f them were b u ilt  they became more 

coimion w ithin the region and the landscape changed accordingly.

S im ilarly , an increase in the demand for  cheese w ill a lte r  the landscape
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through an increase in the number o f ch eese-ea ters, cheese-makers and 

cheese-manufacturing f a c i1i t i e s .

The fa c t  th at the f i r s t  o i l  well was invented several thousand 

years a fter  the f i r s t  cheese does not mean that the numerical expansion 

of one o f these elements is  changing the landscape in a way that is  any 

d ifferen t from the way that the landscape is  being changed by the 

expansion o f  the o ther. There is  no good reason why older inventions 

should be treated  d iffe r e n tly  from more recent inventions when geo­

graphic change is  being considered.

FACTORS INFLUENCING RATE OF EXPANSION 

Two processes can be id en tified  that contribute to the rate o f  

numerical expansion w ithin a given p lace. As is  ind icated  above, 

numerical expansion refers  to  the number o f things which are added to  

a p lace 's  inventory (such as might occur when p ieces o f  coal are added 

to a huge coal p ile )  and the number o f things which are adopted by loca l 

individuals (which might be seen as being analogous to  adding coal to  

individual parts o f  the coal p i le ) .  A s in g le  idea adopted by a large 

number o f  individuals i s  the same as adding one chunk o f coal to a large 

number o f individual parts o f  the big coal p i le .  A large number of 

ideas or a r t ifa c ts  acquired by a sin g le  individual is  the same as 

adding many chunks o f  coal to  a sin g le  part o f the big coal p ile .  Adding 

individuals to  a p la ce 's  population is  the same as adding more parts 

to the coal p i le .

Since numerical expansion i s  a process and not a s ta te ,  i t  does 

not r ea lly  e x is t  a t  any particu lar in stan t o f  tim e. Instead , i t  ex is ts

321



during an interval between two in stan ts o f  tim e. All processes in the  

structural model correspond to  or are influenced by other processes which 

occur during the same in terval o f  time (between time and t^ in most 

c a se s ) . Processes can a lso  be influenced by s ta te s  that e x is t  a t  the  

in stan t when a given time in terval begins. The level o f  something a t  

time t-] (an in stan t) w i l l ,  for  example, in fluence what happens during 

the interval immediately fo llow ing t-|. This in turn w ill in fluence  

the lev e l o f  something a t a la te r  in stan t o f time (time tg fo r  example).

The variables a ffe c tin g  the rate o f  numerical expansion are a l l  

w ithin-place processes which occur between time t-j and t^ . These include 

the numerical expansion o f loca l ideas (NExpLId) and the rate a t  which 

ideas are d iffu sin g  in to  a place from the outside (D ifId). As Formula 

9.1 in d ica tes, as both o f  these variables increase in magnitude, the  

overall rate o f  numerical expansion increases as w ell.

^NEx^ = ^ Z p ^  + I ( o i f l d , , )  (9.1)

As has been sta ted  before in e a r lie r  chapters, we have no idea 

how these variables a f fe c t  numerical expansion when they are a ll operating  

together. We also have no idea as to which o f  the variables are more 

important and how each o f  them might be weighted. However, by assuming 

that the rela tionsh ips are lin e a r  and by weighting a ll o f  th e variables
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equally , we take a central position  which has the advantage o f minimizing 

error. This p osition  is  qu ite r e a l is t ic  when i t  is  understood that 

from place to  place each variable is  l ik e ly  to be weighted much 

d iffe r e n tly .

Inward D iffusion o f  Ideas 

In addition  to things which are in tern a lly  generated (NExpLId), 

things can be added to  local inventories through the inward d iffusion  

process (Difld^.^.). As has been discussed e a r lie r  (chapter 8 ) , propagules 

(things coming in  from the outside) can be in d iv id u a ls, ideas and 

a r t ifa c t s .  When these incoming elements represent something new, they 

are innovations. I f  they are not new to a p lace , they are non-innovations. 

I f  a particu lar product i s  continually being imported in to  one place 

from another, each individual item adds to  the inventory o f  the receiving  

place. This process contributes d ire c tly  to numerical expansion, as 

Formula 9.1 has already indicated.

The various factors influencing the rate o f  inward d iffu sion  

(innovative as w ell as non-innovative) have been discussed above in 

chapter 8 so they need not be dealt with here.

Expansion o f Local Ideas 

A fter an element has been estab lish ed  i t  can experience expansion 

or contraction, although when i t  does so i t  i s  no longer an "innovation" 

and is  therefore subject to the same rules th at govern th ings which are 

usually thought o f  as "non-innovations". The adoption and expansion o f  

a newly-invented food (Fruit X for example) w ill be a ffected  by the 

same variables th a t determine how much the consumption o f apples and
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oranges w ill expand within a given population (apples and oranges being 

things which are in no way innovations).

The numerical expansion o f ideas deriving from loca l sources 

depends on three variables: the local communication rate (ComRa), the 

propensity to  adopt (PrAd), and the local d r if t  rate (DrRa). The e f fe c t  

o f these three variables on numerical expansion is  shown in Formula 9 .2 .  

S ocia liza tio n  and acculturation are part o f  the expansion process.

''

Local Communication Rate 

The rate a t which lo c a lly  generated elements are adopted w ithin  

an area depends on how fa s t  they are being communicated among individuals  

within a population (ComRa). Internal communication is  an offering  

or presentation process in which ideas and a r t ifa c ts  are offered for  

consideration, retention  or adoption. Where th is  process operates a t  

a high in te n s ity , the adoption process is  enhanced (Formula 9 .2 ) .

In much o f the litera tu re  th is  process i s  ind iscrim inately referred  

to as " interaction" . This i s ,  however, one o f  the more meaningless terms 

that has found i t s  way in to  geography. In teraction  o f  what and how?

Does i t  refer  to things that ta lk  to each other? Does i t  refer to  

things which pass w ithin s ix  fe e t  o f each other? Does i t  refer  to things 

that ea t one another?
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The term "internal conmunication" is  more e x p l ic i t  in th at i t  

refers to the f i r s t  h a lf  o f  an exchange or tran sfera l process. The 

rate at which things are being communicated w ithin a given areal unit 

is  influenced by four aspects o f  place that have been discussed above: 

urbanization (Urb), homogeneity (Homo), the numerical extent o f ideas 

(NExtId), and'population (Pop). Formula 9 .3  shows how these variables 

a ffe c t  the local communication rate.

= Pop NExtId (9 .3 )

Urbanization

The e f f e c t  o f  urbanization on the communication rate is  sim ilar  

to  the e f f e c t  o f urbanization on the innovation r a te . In general, the 

larger the s iz e  o f an urban center and the greater the amount o f  

urbanization w ithin a given region, the higher w ill be the rate of 

internal communication (Abler, Adams, and Gould 1971:209, Lloyd and 

Dicken 1972:143). Ideas tend to c ircu la te  a t  a greater rate in urban 

areas than in rural areas because there are simply more opportunities 

for  fa ce -to -fa ce  exchanges o f information.

Homogeneity

The rate o f  internal conmunication w ill also be a ffected  by the 

amount o f internal homogeneity that e x is ts  w ithin a given p lace. A 

high lev e l of homogeneity w ill encourage conmunication while a low leve l
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w in  r e ta r d  i t .

This relationship  fo llow s from observations that d iffu sion  between 

members o f the same so c ia l c la ss  and functional group i s  more l ik e ly  

to  occur and occurs with a higher frequency than d iffu sion  between 

members o f d ifferen t c la sse s  and groups (Brown and Cox 1971:553). As 

an example of th is ,  Gumperz (1938:679-681) has described how in India 

friendship (and therefore more frequent communication) tends to  fo llow  

rather than cross caste  l in e s .  Homogeneity i t s e l f  increases as the  

number o f d ifferen t groups becomes sm aller and as the s iz e  o f the  

dominant group increases (see chapter 4 ) .

Numerical Extent o f Ideas
\

As was explained in chapter 3, the numerical exten t o f ideas 

refers to how widespread each idea is  w ithin a given p lace . As ideas 

become more numerous, and as they become more widespread, the potential 

for  the exchange o f these ideas with individuals not previously exposed 

to  them increases. Although i t  may not be possib le  to measure th is  

variable d ir e c t ly , one other variable in the structural model can serve 

as a generalized surrogate. This variable i s  population s iz e .

Population

The s iz e  o f  a p la ce 's  population w ill influence the rate a t which 

things are being communicated between in d iv idu a ls. As the population 

in creases, the potential amount o f communication also  increases (Abler, 

Adams and Gould 1971:209). A larger population w ill increase the  

number o f individuals involved in the communication (or "interaction") 

process and the poten tia l exchange o f inform ation, ideas and a r t ifa c ts
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w in  in c re a s e .

Propensity to Adopt

The e f f e c t  o f environmental s u ita b il i ty  (a lso  ca lled  propensity 

to adopt) on the establishm ent o f  local innovations has been discussed  

above in chapter 5. As was indicated in that chapter, the exten t to  

which local innovations can become estab lished  depends partly on the 

s u ita b ility  o f  the loca l enviroi^nient for those innovations (PrAd). Some 

innovations are adopted and become estab lish ed . Others are rejected  and 

disappear.

Environmental s u ita b il i ty  a lso  a ffects  the process o f  numerical 

expansion. A fter a geographic element has undergone establishm ent, i t  

can undergo e ith er  numerical expansion or numerical contraction. I f ,  

a fter  it s  in i t ia l  establishm ent, the element experiences a reduction 

in i t s  numerical ex ten t, i t  immediately disappears. I f ,  on the other 

hand, i t  begins to expand, the now non-innovative element must con­

tin u a lly  overcome the same kind o f  obstacles th a t i t  faced during the 

establishment process when i t  encountered potential adopters. I f  the 

environment i s  h o s tile  or  i f  the loca l population is  unresponsive, 

fewer representatives o f  a given geographic element w ill be adopted 

lo c a lly  (or otherwise added to the local inventory) and the rate of 

numerical expansion w ill consequently be retarded. I f  the propensity 

to adopt is  h igh , however, adoptions and additions to the local inventory 

w ill be higher. Expanding elem ents, then, are constantly being subjected 

to  evaluation and choice.
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Drift

In considering the problem of convergence and divergence 

Zelinsky once sta ted  (1973:68) that i f  a ll  p ossib le  data on local 

inventions, d iffu sio n  o f  innovations and other aspects o f  cu lture change 

were gathered, a great deal o f  unexplained variation  would remain.

Much o f th is  seemingly unaccounted for change would appear to be due 

to a number o f  extremely sm all, gradual s h if t s  in behavior and thinking 

largely  at the lev e l o f  the subconscious. These minute s h if t s  are the 

outcome of a se le c t io n  process known as d r if t  (a lso  ca lled  the Sewall 

Wright e f f e c t ) .  This process seems to have received the grea test  

atten tion  in the f ie ld s  of genetics and h is to r ic a l l in g u is t ic s .  When 

i t  operates, i t  i s  due largely  to accident rather than to  any adaptive 

value o f  the elements or t r a it s  involved.

Buettner-Janusch (1966:506) has given a hypothetical example o f  

genetic d r if t  within a population of 100 in d iv id u a ls, 95 o f  whom have 

t r a i t  a_ and 5 o f whom have t r a it  b.  The probability  is  high that 

accidents (or anything e lse  which might prevent reproduction) w ill 

elim inate a s ig n if ic a n t  proportion o f the 5 ind iv iduals w ith t r a it  ^  

without greatly  a ffe c t in g  th at part o f  the population having t r a it  â .

These accidents w ill  reduce the number o f  ^  genes in the population.

Since these accidents are not related to  the properties o f  the environment 

or the genes them selves, they are chance occurrences. B irdsell (1972:

405) explains g en etic  d r if t  in terms o f sample s iz e ,  showing that  

s t a t i s t ic a l  events in small populations ( lik e  variance about a norm) 

are apt to  flu ctu a te  much more widely about an expected value than they 

are apt to  in large populations. Accordingly, gen etic  d r if t  has often
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been ca lled  sampling error, which can be defined as the variation  

introduced by taking small samples. Figure 9.4 i s  an example of how 

d r if t  a f fe c ts  both expansion and contraction.

I t  is  tempting to make an analogy between the process o f  genetic  

d r if t  and a s im ila r  process of cultural d r if t ,  and we sh a ll do so here. 

The analogy is  not an improbable one s in ce  not a l l  physical processes 

operate according to ru les that are to ta l ly  d iffe r e n t from cultural 

processes.

Sopher has noted (1972:323) that human breeding p ra ctices, for  

in stance, seem to  fo llow  the same sp atia l rules th a t govern other 

cultural exchanges. The number of marriages contracted between people 

liv in g  in d iffe r e n t places is often  c ite d  as an example. The frequency 

of these marriages is  often  d irectly  related  to the population of the 

two places and the d istance between them (B irdsell 1972:368), C avalli- 

Sforza 1969:34, Gould 1969:16, Morrill and P itts  1967:422, Clarke 1952: 

22). Since marriage i s  a good indicator o f who w ill  breed with whom,

we have a p erfect example o f a physical process (interbreeding) acting

in a manner quite s im ilar  to a cultural one (pair-bonding).

Berreman (1960:788) points out th at both cu ltural change and change

in gen etic  lineages re su lt  from identica l processes—v a r ia b ility ,  

se lec tio n  and transm ission through tim e. S election  resu lts  in the 

survival o f  some variants and the elim ination  o f o th ers, and d r if t  is  

one o f the processes through which se lec tio n  operates. According to  

Eggan (1963:349) l in g u is t ic  and cultural d r if t  are processes which do 

indeed resemble the process of genetic d r if t .  Herskovits (1952:593)
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100,

A

Schem atic draw ings to  illustrate ra n ­
dom  fluctu a tion  o f  an a llele  (c) about th e m ean  

(m ) in  sm all breeding populations. A t p o in t A. 
n o  m em bers o f  the population w ou ld  have c, 
th a t is, a ll w ou ld  have c*; a t B. a ll  m em bers 

w o u ld  have c, an d  none w ould h ave  c*. I f  th e  

popu la tio n  were large, the n um erical flu c tu a ­
tion s w ou ld  he sm a ll an d  w ould h ave  little  or 

n o  effect.

Figure 9 .4  (Gardner 1972:387)
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describes cultural d r if t  as the process whereby some variants come 

to be more important than others in a particular population a t a 

particular time. This favoring o f  some variants and d isfavoring o f  

others is  always seen as an extremely gradual and la rg e ly  unnoticeable 

process (Eggan 1963:347, Hall 1950:173, Sapir 1949:150).

In l in g u is t ic s ,  Sapir (1949:155) has ascribed the major 

differences between languages (phonetic pattern and morphology rather 

than vocabulary) to  th is  autonomous d r if t  o f language. He fe e ls  that 

i t  i s  not only due to  unconscious se lec tio n  but i s  a lso  cumulative and 

directional in nature. The d irectional aspects o f  d r if t  were discussed  

above in chapter 1 . Sapir a lso  in d icates (1949:206) th at there i s  no 

convincing evidence that the structures o f  d iffere n t languages (as 

opposed to  th e ir  vocabularies) have been influenced by d iffu sion  or any 

of the other processes which Zelinsky alluded to above.

D rift does not a f f e c t  the establishm ent process, s in ce i t  i s  

assumed that a mix o f  elements already e x is t s .  D r ift only changes the 

proportions o f  these elements w ithin a population through the processes 

of numerical expansion and contraction. As was true o f  hybridization , 

we have no way o f knowing which elements are expanding and which are 

contracting, and we cannot say that one o f these processes i s  l ik e ly  

to be stronger than the other. We can only assume th a t d r if t  i s  

contributing to both processes in approximately equal measures.

The rate at which d r if t  is  occurring i s  determined by two 

variables which are h ighly prominent in the structural model— 

a c c e ss ib ility  and population (Formula 9 .4 ) .
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Population

In the organic world various theories have been proposed con­

cerning the rate  a t which evolutionary change occurs. Some have held, 

for  example, th a t the rate  o f  change should be fa s te r  among organisms 

with short l i f e  cycles than among those with longer l i f e  c y c le s . There 

is  no conclusive evidence, however, that individual s iz e ,  longevity , 

number or any other discernable feature o f  a given species is  related  

to i t s  rate o f  evolutionary change (Simpson 1944). According to Ross 

(1974:95) one can only assume that evolution operates d iffe r e n tly  w ithin  

each group and th a t individual rates must be determined fo r  each sp ecies .

Sim ilar theories have appeared in the so c ia l sc ien ce s . Sorokin 

(1952:565) has discussed a number o f th eories holding th at the rate o f  

change in small lineages*  (such as s ta te s , r e lig io u s  denominations, 

corporations and other kinds o f  human organization) i s  always fa ster  

than the rate o f change in large lin eages. He f e e l s ,  however, that 

these gen era lizations are vague and that l i t t l e  weight should be placed 

on them.

On the other hand, i t  is  widely recognized th a t the rate o f  genetic  

d r if t  i s  high in very small populations and becomes lower as the 

population becomes larger (B irdsell 1972:406, Keesing 1958:71, Eggan 

1963:349, C avalli-Sforza 1969:31, Buettner-Janusch 1966:406). I t  is  

a lso  widely held that in large populations the e f fe c t s  o f d r if t  are 

n e g lig ib le  (B irdsell 1972:411, Buettner-Janusch 1966:409). Wright 

(1963:384) has estim ated th a t in order for d r if t  to  operate e f fe c t iv e ly ,  

breeding populations must not exceed several dozen. I f  these populations 

number in the hundreds, d ifferen tia tio n  through d r if t  i s  r e la t iv e ly  s l ig h t .

*As has been discussed above, lineages are the cultural equivalents 
o f  b io log ica l sp e c ie s .
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As was shown in chapter 6, one form o f  d r if t  (ca lled  boatload 

d r if t )  seems to operate within small cultural units as w e ll . When 

small groups o f  individuals migrate away from a given p lace , the amount 

of cu ltural v a r ia b ility  within the migrant groups w ill be d ifferen t  

from that o f  the parent population. Many elements present in the larger  

population w ill be absent in the sm aller one and many elements which 

are o f  n e g lig ib le  importance in the parent group can be quite prominent 

in the migrating one. Furthermore, accidents can su b sta n tia lly  

reduce certa in  elements already in short supply among the migrants. 

Knowledge o f  mathematics could, for  example, be to ta l ly  wiped out in  

one o f these in c ip ie n t  cultures i f  the only mathematician in a migrating 

group were to  sicken and d ie .

Sapir (1949:218) spoke o f cultural d r if t  as a complex se r ie s  o f  

changes in a p la ce 's  inventory (ad d ition s, lo s se s , changes o f  emphasis 

and r e la t io n ) . I f  we accept the idea o f  cultural d r if t ,  and Eggan 

(1963:349), Murdock (1949:198), Herskovits (1952:593) and Sopher (1972:

323) apparently b e lieve  i t  to be a va lid  one, i t s  d irection  cannot be 

predicted but i t s  magnitude sometimes can.

In human groups d r if t  does not operate within the to ta l population  

of a so c ie ty , but instead operates w ithin much sm aller breeding popu­

la t io n s . A c i ty  o f  several m illio n , for instance, r ea lly  co n sists  in 

a large number o f  sm all, overlapping breeding (or communicating) popu­

la tio n s which number only a few thousand each (B irdsell 1972:407, 

Lévi-Strauss 1953:535). I t  i s  w ithin small groups such as these that 

we might expect to find l in g u is t ic  and cultural d r if t  operating. I t  i s  

understood th at the process is  qu ite slow and unfolds over many generations,
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Unfortunately, we do not know the point a t which a population i s  

small enough to allow cultural d r if t  to begin. Accordingly, the most 

we w ill  assume is  that d r if t ,  i f  i t  operates a t  a l l ,  is  l ik e ly  to 

operate only w ithin the le a s t  populated p laces.

The rela tion sh ip , then, between population (Pop) and the rate o f  

d r if t  w ithin any particu lar place (DrRa) i s  the exponential curve 

produced by Formula 9 .4 .

A c c e ss ib ility

Eggan (1963:349) has indicated th a t iso la tio n  is  another condition  

necessary for the functioning of gen etic  and cultural d r if t .  I t  is  

a lso  necessary for the formation o f d ia le c ts  and regional sub-cultures  

through the process o f d iffe r e n tia tio n  (a process which involves d r if t  

and which w ill be discussed below in chapter 11). Since s l ig h t  iso la tio n  

does not seen to produce the desired e f f e c t  (Wright 1963:384), the 

rela tion sh ip  between a c c e s s ib i l ity  and d r if t  i s  the one appearing in 

Formula 9 .4 .

A c c e ss ib ility  i t s e l f ,  l ik e  is o la t io n , is  defined by the to ta l 

amount o f inward dispersal (from a ll outside p laces) occurring during 

a previous time period. This rela tion sh ip  is  il lu s tr a te d  in Formula 9 .5 .
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iNEroLId

PrAd

A ccess
DrRa

p i f l d
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Pop
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NExpId

D if ld j .

NExpLId

ComRa

NExtId

Homo

Urb

Pop

PrAd

DrRa

Access

Rate o f  w ith in -p lace  numerical expansion o f  ideas 
between time t-| and tg

Number of ideas d if fu s in g  from p lace  j  in to  p lace i 
between time t^ and tg

Rate o f  w ith in -p lace  numerical expansion o f  local 
ideas between time t^ and t 2

Rate a t  which ideas a re  being communicated between 
in d iv id u a ls  w ith in  a p lace between time t-] and t^

Numerical ex ten t  of ideas within  a p lace a t  time t-|

Level o f  homogeneity w ith in  a p lace  a t  time t-j

Level o f  u rban iza tion  w ith in  a p lace  a t  time t-j

Population o f  a place a t  time t-j

Propensity  o f  ind iv idua ls  w ith in  a p lace  to  adopt 
ideas a t  time t j

D r i f t  r a t e  w ith in  a p lace between time t-j and t^

A c c e s s ib i l i ty  of a p lace  a t  time t-j

Number of ideas  d ispe rs ing  in to  a p lace from p lace  j  
between time t ^  and t-j
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Chapter 10 

CONTRACTION AND ELIMINATION OF IDEAS

Numerical c o n tra c t io n  (NConId) is  the  process whereby th ings become 

fewer in  number. Although much o f  the  d if fu s io n  l i t e r a t u r e  in geography 

desc r ibes  the  expansion p rocess ,  p a r t i c u la r ly  as i t  p e r ta in s  to the 

adoption o f  innova tions ,  the  con trac tion  process must a lso  be considered. 

C ontraction has an equal ro le  in changing the appearance o f  a place 

through time, as Formula 3.2  has a lready in d ica te d .

Whereas expansion involves adoption and th e  ad d i t io n  of th ings to  

a p la c e 's  inven to ry , c o n tra c tio n  involves d is c a rd a t io n ,  discontinuance 

and the  su b tra c t io n  o f  th ings  from place in v e n to r ie s .  Addition and 

su b tra c t io n  must no t be confused with the  es tab lishm ent and e lim ination  

p rocesses .  These r e f e r  to  the  i n i t i a l  appearance and the  f in a l  d is ­

appearance o f  e n t i r e  c la s s e s  o f  th ings (automobiles in genera l,  fo r  

in s ta n c e ,  as opposed to  s p e c i f i c  ind iv idua ls  owning autom obiles).

Figure 10.1 shows how numerical con trac tion  (which might a lso  be 

c a l le d  negative d i f fu s io n )  can be v isu a l iz e d .  Note t h a t  numerical 

co n tra c tio n  must not be confused with s p a t ia l  c o n t ra c t io n .  In 

Figure 10.1b, f o r  example, the  element in question has undergone 

numerical co n trac tio n  while a t  the  same time having undergone s p a t ia l  

expansion.
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NUMERICAL CONTRACTION OF IDEAS 

Numerical co n tra c t io n  i s  influenced by a t  l e a s t  th re e  processes, 

which inc lude s u b s t i tu t io n  (Subid), d r i f t  (DrRa), and the  numerical 

co n trac tio n  o f  in d iv id u a ls  (NConIn). As Formula 10.1 in d ic a te s ,  as 

each o f  th e se  v a r ia b le s  in c re a se s ,  the  r a t e  o f  idea  con traction  

inc reases  as w ell ,  t e  with most of the  formulas in  th is  th e s i s ,  we 

do no t r e a l l y  know what weights should (o r  can) be assigned to  each o f  

the se  v a r ia b le s .  To find  out would involve years  o f  s tudy .  Formula 

10.1 , th e re fo re ,  should be regarded as more suggestive  than anything 

e l s e .

^ N C o n ^  =  ^ S u b l ^  X ^ N C o n ^  x ^ D r R ^  (10.1)

S u b s ti tu t io n

S u b s t i tu t io n  takes p lace when in d iv id u a ls  adopt some elements 

a t  the  expense o f  o th e rs .  In many ca se s ,  the  adoption o f  one element 

causes th e  d iscontinuance o f  another. S h if t in g  a l leg ia n ces  among 

d i f f e r e n t  r e l ig io n s  and p o l i t i c a l  groups a re  examples. I f  an individual 

chooses to  be a member of one group, he cannot a t  the  same time be 

p a r t  o f  ano ther .  Other examples can be seen where one product increases 

i t s  s a le s  a t  the  expense o f  a com petitor. I f  an ind iv idual chooses 

to  consume one product, he q u i te  often  w il l  not a t  the same time con­

sume a d i f f e r e n t  one th a t  serves the  same fu n c t io n .  A s a le  made by 

Ford, fo r  example, u su a lly  means a s a le  l o s t  by Chevrolet.

Where r e s id e n t i a l  neighborhoods in  contemporary Anglo-America
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are  undergoing changes in e th n ic  composition, one group moves ou t while 

another i s  moving in .  Here, th e  expansion o f  one group co n t r ib u te s  

to  the  con traction  of ano ther .  S u b s t i tu t io n  i s  thus d i r e c t ly  r e l a t e d  

to  th e  process of numerical expansion.

All expansion, however, does not r e s u l t  in  s u b s t i tu t io n .  Even 

though many th ings  a re  dropped in  favo r  of more appealing  forms ( l ik e  

the  use o f  a more c o lo rfu l  word or a more e f f i c i e n t  i n s e c t i c i d e ) ,  the re  

are  s t i l l  many things which expand without d riv ing  a l t e r n a t e  forms ou t 

o f  ex is ten ce .  I f  t h i s  were not so, the s iz e  and d iv e r s i ty  o f  geographic

inven to r ies  would never change. Yet, as  has been noted above in

chap te r  4, d iv e rs i ty  seems to  have c o n s is te n t ly  inc reased  through time. 

In s tead ,  the r a te  o f  s u b s t i tu t io n  (and consequently the  r a t e  o f  con trac tion ) 

must be somewhat slower than th e  r a te  o f  expansion.

As was shown above in chap ter  9, th e  propensity  to  adopt (PrAd) has

a d i r e c t  in fluence on the  r a t e  o f  numerical expansion. A high pro­

p e n s ity  to  adopt allows fo r  a high r a te  of expansion i f  th e  o th e r  

v a r ia b le s  involved a re  h igh. We cannot say, however, t h a t  a low pro­

pen s ity  to  adopt has an e f f e c t  on the  r a t e  o f  c o n t ra c t io n .  The pro­

pen s ity  to  adopt only a f f e c t s  expansion. We might cons ider  a propensity  

to  d iscard  o r  to d isc o n t in u e ,  bu t th e re  has been no re sea rch  done on 

th i s  to p ic .  The c lo s e s t  we can come to  i t  is  through th e  process o f  

s u b s t i tu t io n .

As the r a te  o f  numerical expansion in c re a se s ,  th e re fo r e ,  sub­

s t i t u t i o n  i s  l i k e ly  to  in c re a se  a l so ,  bu t  a t  a slower r a t e  (how much 

slower we can only guess s ince  th i s  su b jec t  has never been in v e s t ig a te d ) .  

Formula 10.2 shows the  probable r e la t io n sh ip  between expansion,
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e s ta b l is h m e n t  ( a l s o  a q u a n t i t a t i v e  p rocess)  and s u b s t i t u t i o n .

SubId j = .n (NExpId) + .n i  I (10.2)

D rif t

As Figure 9.2 in d ic a te d ,  d r i f t  has as much an e f f e c t  on con trac tion  

as i t  does on expansion. The re su l t s  o f  d r i f t  a r e  a l s o  l i k e ly  to  be 

much more dram atic in  the  case o f  c o n tra c tio n ,  s p e c i f i c a l ly  when con­

t r a c t io n  continues  to i t s  u lt im ate  end; e l im in a t io n .  As was mentioned 

befo re ,  d r i f t  can have no e f f e c t  on the es tab lishm en t p rocess ,  but 

through the  a c t io n  o f  c o n t ra c t io n ,  i t  can produce e l im in a t io n .  How 

t h i s  occurs w il l  be i l l u s t r a t e d  in the next ch ap te r .

Numerical Contraction of Ind iv iduals  

The numerical co n tra c t io n  o f  ind iv idua ls  occurs when in d iv id u a ls  

in a popula tion  disappear from a p lace. This can occur through 

outward m igration (OMigIn) or through death (DeRa). In e i t h e r  s i tu a t io n ,  

the  number o f  in d iv id u a ls  in  a place i s  reduced. Normally, t h i s  

reduction in  numbers i s  matched by b i r th s  and inward m igra tion . However, 

when in d iv id u a ls  d ie  o r  le a v e ,  they take th e i r  ideas  with them.

Whenever a s in g le  ind iv idua l  disappears from a p lace  a whole s e r i e s  o f  

ideas s u f f e r  th e  same f a t e .  I f  the l a s t  ind iv idual possessing a ce r ta in  

p iece o f  knowledge dies o r  leaves , then e l im ina tion  o f  t h a t  idea from 

the local inven to ry  of ideas occurs a t  the  same tim e. C ultural
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ev o lu tio n ,  th e re fo re ,  does not only proceed via s u b s t i tu t io n  (where 

new ideas d r ive  o ld  ones ou t  o f  the  market place through th e  agency o f  

persuasion) but a lso  v ia  th e  death r a t e .  Kuhn (1971:151) n o te s ,  f o r  

example, t h a t  new ideas in  the academic world f requen tly  rep lace  o ld e r  

ideas not because the opposition  becomes convinced th a t  th e  new ideas 

a re  b e t t e r  and more a c c u ra te ,  but because the opposition ev en tu a lly  

d ies o u t .  This leaves a new generation  to  grow up holding th e  new 

ideas (rece ived  v ia  th e  agency o f  communication, adoption , and 

numerical expansion). Formula 10.3 shows these  two v a r ia b le s  as they 

a f f e c t  numerical c o n tra c t io n  o f  in d iv id u a ls .

|N C o n ^  = + (10.3)

As Formula 10.4 in d ic a te s ,  the  number o f  deaths w ith in  any given 

p lace i s  u l t im a te ly  dependent upon th e  s iz e  o f  th e  popu la tion . Larger 

populations w il l  tend to  have more ind iv idua ls  dying during any given 

time period  than small popu la tions . At the same time, the number o f  

in d iv id u a ls  undergoing o u t-m ig ra tion  is  dependent p r im arily  on the 

overall r a t e  o f  outward d isp e rsa l  (ODis). Formula 10.5 in d ic a te s  t h i s  

r e la t io n s h ip .

Pop (10.4)

(10.5)
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OUTWARD DISPERSAL 

The outward d isp e rsa l  o f  in d iv id u a ls ,  as Formula 10.5 in d ic a te s ,  

i s  governed by only one v a r ia b le —to ta l  outward d i s p e r s a l . This 

v a r ia b le  is  a l s o  the s o le  determinant of two o th e r  processes which 

involve the outward d isp e rsa l  o f  ideas (ODisId) and the  outward 

d isp e rsa l  o f  a r t i f a c t s  (ODisAr), both of which were discussed  in 

chap te r  8 and 9.

As was t r u e  o f  inward d iffusion  (D ifj^ ) th e  f a c to r s  which are  

known to  be a s s o c ia te d  with outward d isp e rsa l  r a te s  do not a f f e c t  the 

outward d isp e rs a l  o f  any p a r t i c u la r  th in g —j u s t  th ings  in  g en e ra l .

Given the  th re e  major ca teg o r ie s  th a t  geographic phenomena have been 

divided in to  ( in d iv id u a ls ,  ideas and a r t i f a c t s ) ,  the  most we can say 

about th e  outward d isp e rsa l  process i s  t h a t  i t  c o n tr ib u te s  equally  

to  the  outward movement o f  a l l  elements.

When inward d if fu s io n  occurs, ideas and a r t i f a c t s  as well as 

in d iv id u a ls  a re  added to  a p la c e 's  geographic inven tory . D irec t ly  

or i n d i r e c t l y ,  th e  inward movement of th ings  w ith in  each of these  

th ree  c a te g o r ie s  w il l  c o n tr ib u te  to numerical expansion (NExpId). The 

outward movement of th ings  in only two o f  th e se  c a te g o r ie s ,  however, 

w ill  have an e f f e c t  on numerical con trac tion—the  outward d isp e rsa l  

o f  a r t i f a c t s  (ODisAr) and the  outward migration of in d iv id u a ls  (OMigIn).

Unlike th e  inward flow o f ideas, the outward flow o f  ideas (and 

o ther ephemerals) has no e f f e c t  a t  a l l  on a p la c e 's  geographic inventory. 

Ideas can be communicated to  o the r  p laces ,  but t h i s  does not r e s u l t  

in a reduc t ion  o f  the  number o f  ideas in the  o r ig in a l  p lace. Although 

the  outward d is p e r s a l  o f  ideas does not a f f e c t  the r a t e  o f  w ith in -p lace
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change, i t  i s  not i r r e l e v a n t .  As w ill be shown below in ch ap te r  11, 

th e  movement o f  ideas between p laces has an e f f e c t  on convergence 

and divergence.

Outward d ispersa l i s  the  process whereby th ings  in  general pass 

o u t  o f  and move away from ind iv idual p laces .  J u s t  as inward d ispe rsa l  

and inward d if fu s io n  r e s u l t  from the  q u a l i ty  o f  a t t r a c t iv e n e s s ,  outward 

d isp e rsa l  r e s u l t s  from the q u a l i ty  of emissiveness (Emis). Outward 

d isp e rsa l  i s  a lso  influenced  by the  q u a l i ty  o f  v a g i l i t y  (Vag), as 

Formula 10.6 in d ic a te s .

(10 . 6 )

The propensity  to  adop t,  which is  a major f a c to r  in the  inward 

d i f fu s io n  process, has no e f f e c t  on the process o f  outward d i s p e r s a l .  

This i s  a major d if fe ren ce  between the two processes .  I t  a l s o  accounts 

f o r  the  absence of the  term "outward d iffus ion"  in the  s t r u c tu r a l  model.

As was explained in ch ap te r  8 ,  the d i s t in c t io n  between inward 

d isp e rsa l  (DiSj^) and inward d if fu s io n  (D ifj^ )  involves the  d if fe re n c e  

between th ings  which are  success fu l  and th ings  which a re  unsuccessful 

in  e s ta b l is h in g  themselves in  new lo c a t io n s .  The c r i t i c a l  f a c t o r  is  

environmental s u i t a b i l i t y ,  which i s  also r e fe r re d  to  as the  p ropens ity  

to  adopt a t  the  rece iv ing  lo c a t io n  (PrAdP).

Although th i s  f a c to r  i s  im portant in  exp la in ing  the  r a t e  o f  inward 

movement and i t s  e f f e c t  on the r a t e  of numerical expansion, i t  has
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l i t t l e  bearing on the r a te  a t  which th ings  depart from a p lace .

Outside p laces  may or may not adopt th ings  undergoing outward d i s p e r s a l .  

But t h i s  has no e f f e c t  on whether o r  not numerical c o n tra c tio n  occurs.

I f  an outward d ispers ing  propagule f a i l s  to  e s ta b l i s h  i t s e l f  in  a new 

loca tion  and d ie s ,  a lo ss  i s  s t i l l  experienced a t  th e  place o f  o r ig in .

The term "outward d iffus ion"  i s  th e re fo re  redundant and has no t been 

used in  th e  s t ru c tu ra l  model s ince  outward d isp e rsa l  completes the  

process o f  departure ( in s o fa r  as i t  produces change w ithin  th e  o r ig in a l  

lo c a t io n ) .

For the  same reason, outward d ispersa l is  not a f fe c te d  by i s o la t io n  

in the  same way th a t  inward d if fu s io n  i s .  Even though a h igh ly  i s o la te d  

place may be em itting  th ings  which never find t h e i r  way to  o th e r  p la c e s ,  

th ings can s t i l l  be moving away. This i s  much l ik e  saying t h a t  a 

candle in  the middle o f  a deser ted  barn may not be warming anyone, but 

i t  i s  nev er th e le ss  s t i l l  g iv ing  o f f  h ea t .

Emissiveness

Emissiveness i s  the opposite  o f  a t t r a c t iv e n e s s .  Whereas 

a t t r a c t iv e n e s s  i s  a q u a l i ty  which draws th ings in ,  an iss iv en ess  i s  a 

force which pushes th ings  o u t .  Emissiveness is  a loca l q u a l i ty .  I t  

does no t  involve the  q u a l i t i e s  of o u ts id e  p laces .  As is  i l l u s t r a t e d  

in Formula 10.7, emissiveness is  a f fe c te d  by the loca l  population (Pop^.), 

the lev e l  o f  local resources (Res^), the  numerical ex ten t  o f  loca l 

ideas (NExtld^), and local p re s t ig e  (Pres^.).
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Emis^ N E x t l d i X P o P i X R e S j Pres^ (10.7)

Many unique h is to r ic a l  cond itions  w ill a f f e c t  a p la c e 's  level o f  

emissiveness. Most o f  the  fa c to rs  which promote outward movement, such 

as poverty , p lague, famine, war, t r a d e  and o th e r  h is to r i c a l  aspects  o f  

p lace , are  extremely complex, although some scho la rs  have t r i e d  to  

explain them through the use of unicausal arguments.

O ccasionally  the  environment i s  c i t e d  as a major causal agent fo r  

the movement o f  peoples. Huntington (1907), Sears (1935), Jones (1964: 

55-61), Childe (1950:25) and Bryson (in  Alexander 1974:152), f o r  example, 

have argued th a t  dramatic changes in  the e a r th 's  climate have been 

responsib le  fo r  many important migrations during the  past several 

thousand y e a rs .  O thers, l ik e  Brown and Moore (1970) and Wolpert (1968), 

have s tre s se d  th e  ro le  o f  the human decision-making process.

A g rea t  number o f  unique h i s to r i c a l  fac to rs  w il l  promote emissiveness, 

Many w il l  a lso  r e t a r d  i t .  In China during th e  C h 'ing  dynasty, fo r  

in s ta n ce ,  the overseas  migration o f  Chinese peasants  was looked upon 

with d is favor  by the  Manchu government (Chang 1968:89). Consequently, 

the movement o f  people out o f  China during the  19th century was much 

lower than i t  might have been o therw ise . S im ila r ly ,  high c a s te  Brahmans 

and o the r  Hindus fo r  several c e n tu r ie s  refused  to  leave In d ia ,  as to  

do so would cause them to  lo se  t h e i r  c a s te  s ta tu s  (Moreland and
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C h atte r jee  1967:394).

Desires and needs a lso  co n tr ib u te  to  em issiveness, though not 

in any p re d ic ta b le  fash ion . New Englanders in  the 19th century  provide 

an example o f  how needs can promote outward movement. During t h i s  

period in  American h is to ry ,  many people in  New England f e l t  a need to 

bring s a lv a t io n  and enlightenment to  d i s t a n t  peoples. Consequently, 

hordes o f  m iss io n a r ie s  were em itted  from Boston and o the r  nearby c i t i e s .  

S im ila r ly ,  the Germans were tau g h t in the  1930's to  fee l a need fo r  

lebensraum (see Dickinson 1969:71, van Valkenburg 1951:109 and von 

M a lt i tz  1973:63 f o r  d iscussions  o f  t h i s  in f lu e n t i a l  idea) .  A p ra c t ic a l  

use f o r  the  lebensraum theory was soon found which led to  the  emission 

of German in f a n t ry  regiments and panzer d iv is io n s  in to  neighboring 

coun tr ies  (app lied  geography a t  i t s  f i n e s t ) .

Population

The e f f e c t  o f  population on em issiveness i s  derived from th e  

g ra v i ty  model. P laces with more in d iv id u a ls  a re  more l ik e ly  to  give 

o f f  in form ation , messages, and m igrants than places with few in d iv id u a ls .

Resources

Resources t h a t  con tr ibu te  to  emission include such th ings  as 

f e r t i l e  s o i l ,  high amounts o f  r a i n f a l l ,  and a s k i l l f u l  labor fo r c e .

These resources  w il l  co n tr ib u te  to  th e  emission of a g r ic u l tu ra l  

products from an area  i f  the  technology perm its and i f  the in h a b ita n ts  

choose to  e x p lo i t  t h e i r  resources in  t h i s  manner.

Many o f  the  resources t h a t  c o n t r ib u te  to  a t t r a c t io n  w ill  a lso
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c o n tr ib u te  to  emission. The in d u s tr ia l  resources o f  D e tro i t ,  say, not 

only a t t r a c t  raw m a ter ia ls  and unemployed w orkers , bu t a lso  cause 

v a s t  q u a n t i t ie s  o f  manufactured products to  be em itted  from D e tro i t .  

Other emissive resources include p re s t ig e  and in t e l l e c tu a l  a c t i v i t y  

(as might be found in Berkeley and o th e r  major u n iv e rs i ty  cen te rs )  

which increase  the  r a te  a t  which ideas and opinions a re  em itted .  The 

p re s t ig e  o f  P a r i s ,  p a r t i c u la r ly  in the  realm of women's fa sh io n s ,  i s  

an emissive resource . Power ( l ik e  t h a t  found in  Washington, Moscow and 

the Vatican) is  an emissive resource when i t  con tr ibu tes  to  the  flow 

of orders and d i re c t iv e s  down a h ie ra rchy .

Quite o f ten  the lack o f  c e r ta in  resources  w ill  inc rease  the 

in te n s i ty  o f  em issiveness . Famine, f o r  example, caused I re la n d  to 

emit Irishmen in the 1840's and unemployment in the  1950's caused Puerto 

Rico to emit Puerto Ricans. Emissive re so u rc e s ,  then , can include 

some very negative  th in g s— phenomena which a re  not usually  thought o f  

as resources a t  a l l .

Since both the  absence and the overabundance o f  any given resource 

can co n tr ib u te  to  high le v e ls  o f  em issiveness ,  i t  cannot be s a id  th a t  

as the  q u a l i ty  and the amount o f  resources inc rease  w ith in  a given 

p la c e ,  i t s  leve l o f  emissiveness inc reases  a l s o .  In s tead ,  resources 

( l ik e  demands, wants and needs) can a f f e c t  em issiveness only in so fa r  

as they a re  unique h i s to r i c a l  c ircum stances.

Numerical Extent o f  Ideas 

As with population s i z e ,  the  number o f  ideas a p lace harbors can 

in fluence the  r a t e  a t  which ideas leave t h a t  p lace . Places t h a t  

generate  more ideas can be expected to  em it more id e a s .
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Pres tige

Great c u l tu ra l  c en te rs  tend to  have a g re a te r  amount of emissive 

fo rce  due to  t h e i r  h igher socia l s tanding and p re s t ig e .  Fos ter  (1962:

29) has noted th a t  the  cu l tu ra l  innovations o f  urban a r e a s ,  f o r  example, 

tend to  become p res tigous  more o f ten  than innovations a r i s in g  in  ru ra l 

a r e a s .  L in g u is t ic  innovations a r i s in g  in  Boston and Florence, to give 

ano ther  example, have f requen t ly  d if fu sed  in to  t h e i r  surrounding 

t e r r i t o r i e s  la rg e ly  because o f  the  p re s t ig e  of these  places (R.A. Hall 

1950:144). The p re s t ig e  o f  a place may be independent o f  i t s  s iz e  

and p o s it io n  in a t ra d e  h ie ra rchy .

V ag il i ty

In the  natu ra l realm a la rge  sun o r  s t a r  may on account o f  i t s  

g re a t  mass ex e r t  an in ten se  g ra v i ta t io n a l  fo rce  on neighboring bodies, 

thus drawing them inward. At the  same time i t  may be ra d ia t in g  

e i t h e r  a la rge  o r  a small amount of energy, depending on how in te n se ly  

i t s  in te rn a l  f i r e s  a re  burning. Radiation (emissiveness) and g ra v i ta t io n  

( a t t r a c t iv e n e s s )  are sep a ra te  phenomena which do not a f f e c t  each o th e r  

as f a r  as we know.

S im ila r ly ,  we can th ink  of a p la c e 's  a t t r a c t i v e  power as involving 

i t s  mass ( loca l population) and the  d is tance  to  o th e r  p laces .  We can 

a lso  th ink  o f  a p la c e 's  emissive power as involving the  in t e n s i ty  with 

which the  th ings to be em itted  are  being produced (w ithout regard to  how 

f a r  i t  i s  to  o the r  p la c e s ) .  Thus, a s i t u a t io n  can e x i s t  where even 

though a place may possess a g rea t deal of mass in  the  form o f  a la rge  

popula tion , the  population may be composed o f  i n e r t ,  unthinking, highly
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t r a d i t i o n a l  peasants who c o n t r ib u te  l i t t l e  towards th e  outward 

movement o f  such things as new id e a s ,  c le v e r ly  constructed  a r t i f a c t s  

and adventurous foreign t r a v e l e r s .  On the o th e r  hand, a place possessing 

a very small population may be inhab ited  by a large number o f  in nova to rs ,  

tradesmen and a r t i s a n s  who re g u la r ly  engage in a c t i v i t i e s  a sso c ia ted  

with ou ts ide  con tac t.  The q u a l i t a t i v e  c h a ra c te r i s t ic s  o f  a p la c e 's  

p opu la tion , th e re fo re ,  can o f ten  be more im portant than i t s  s i z e  in 

determining how much w ill  be involved in  outward movement. The q u a l i ­

t a t i v e  c h a ra c te r i s t i c  which descr ibes  the capacity  f o r  d ispersa l is  

v a g i l i t y .

V ag il i ty  i s  the a b i l i t y  of in d iv id u a ls  w ithin a species to  d isp e rse  

(Ross 1974:69). As used in  the  s t r u c tu ra l  model, a highly vag i le  element 

(be i t  an idea , an a r t i f a c t  o r  an in d iv id u a l)  w ill  have a h igher d isp e rsa l  

r a te  and i t s  rad ius o f  d isp e rsa l  w il l  be g re a te r  than an element which 

i s  le s s  v a g i le .  In botany and zoology species are  described as having 

high o r  low v a g i l i ty .  Species w ith high v a g i l i t y  tend to  expand t h e i r  

ranges more rap id ly  than o th e r  s p e c ie s .

As a determinant of the  in t e n s i ty  of emission, v a g i l i ty  i s  a 

q u a l i t a t i v e  measure which a p p l ie s  to  th e  s p e c i f ic  th ings  being em itted .  

Highly d e s ira b le  th ings ,  f o r  in s ta n c e ,  should have h igher v a g i l i t y  than 

th ings  which a re  less  d e s ira b le  (gold as opposed to le ad ) .  C ultura l 

immobilia, as described by Leighly (1937:34), a re  th ings in  th e  land­

scape which have no v a g i l i t y .  High income ind iv idua ls  and highly 

curious o r  highly aggressive in d iv id u a ls  w il l  be more vag ile  than 

impoverished o r  unimaginative in d iv id u a ls .  Regardless of what i s  

being considered , be i t  id e a s ,  in d iv id u a ls  o r  a r t i f a c t s ,  th ings  do
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e x h ib i t  d if fe re n ces  in t h e i r  capac ity  to  d isperse .  Ullman's concept 

o f  t r a n s f e r a b i l i t y  (1956:868) i s  s im i la r  to v a g i l i ty .

So im portant i s  th i s  f a c to r  t h a t  Sauer (1969:584) has a t t r i b u t e d  

to  i t  the major reason fo r  the  well-known b io t ic  impoverishment o f  

oceanic i s la n d s .  He f e e l s  th a t  the  unusually small number o f  spec ies  

found on these  is lan d s  (when compared to  continenta l a rea s  o f  s im i la r  

s ize )  as well as th e  absence o f  many major taxonomic groups, can be 

la rg e ly  explained  by the  f i l t e r i n g  process which occurs when species  

having d i f f e r e n t  d isp e rsa l  c a p a b i l i t i e s  undergo long range m ig ra tion .

V ag il i ty  can a lso  be conferred  upon elements undergoing outward 

movement, and place c h a r a c t e r i s t i c s  a re  often  responsib le  f o r  t h i s .

Things from high p re s t ig e  a re a s ,  f o r  in s tan ce ,  are  much more d e s ira b le  

and a re  adopted much more r e a d i ly  than things from low p re s t ig e  areas 

(Foster 1962:29, Hall 1950:29). This kind o f  movement, however, must 

apply to a g rea t  number o f  o u ts id e  p laces ,  r a th e r  than to  a few s p e c i f ic  

ones.

ELIMINATION OF IDEAS 

As was ind ica ted  above in chap te r  3 , q u a l i ta t iv e  change involves 

not only the  add ition  o f  new elements to  a p a r t i c u la r  geographic 

inventory , but a lso  the e l im in a tio n  o f  elements already  contained w ith in  

i t .  Elimination r e fe r s  to  the  change th a t  occurs when th e  l a s t  r e ­

maining re p re s e n ta t iv e  o f  some given place c h a r a c te r i s t i c  dies o r  d is ­

appears. Before t h i s  event takes p lace , the element e x i s t s  w ith in  a 

place and comprises p a r t  o f  i t s  inventory  o f  d is t in g u ish in g  c h a r a c t e r i s t i c s .  

A fter th i s  event, the  element i s  no longer found the re  and t h a t  p la c e 's
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inventory i s  reduced by one element.

This is  not to  say  th a t  the  element has become e x t in c t .  This only

occurs when the e lem ent 's  e n t i r e  range (throughout the world) i s  r e ­

duced to the  po in t o f  d isappearance. When e x t in c t io n  takes p lace ,  an 

element experiences e l im in a tio n  in  the  l a s t  p lace  on ea r th  where i t  is  

found. I t  can be e l im ina ted  in  o th e r  p laces w ithout becoming e x t in c t ,

but when i t  i s  e l im inated  in  i t s  l a s t  refuge i t  does become e x t in c t .

Elimination i s  a p la c e - r e la te d  p rocess ,  whereas ex t in c tio n  i s  a range- 

r e la te d  process .

The r a t e  a t  which th ings are  being elim inated  depends u l t im a te ly  

on the  r a te  o f  numerical c o n t ra c t io n .  Places t h a t  have a higher r a te  of 

numerical c o n tra c tio n  a re  l i k e ly  to  have more e lim inations  from th e  

inventory  than p laces  where the  r a t e  o f  numerical con trac tion  i s  low.

Numerical co n trac tio n  i s  a process which must be d is t ingu ished  

from s p a t i a l  c o n tra c t io n .  The two are  not the  same. Spatia l  co n trac tio n  

occurs when an e lem en t 's  range ( e i t h e r  throughout the world o r  w ith in  

a s p e c i f i c  p lace) becomes sm a lle r .  Shrinking acreage and r e t r e a t in g  

borders are  a sso c ia ted  with s p a t i a l  c o n t ra c t io n .  Numerical co n trac tio n  

takes place when a s p e c i f i c  c la s s  o f  in d iv id u a ls ,  ideas o r  a r t i f a c t s  

are  becoming fewer in number. This can occur without s p a t ia l  c o n t ra c t io n .  

S im ila r ly ,  s p a t i a l  co n tra c t io n  can occur w ithout numerical c o n t ra c t io n .

I t  i s  th i s  l a t t e r  s i tu a t io n  which d ic ta te s  t h a t  e lim ination  w ill be 

a f fe c te d  only by numerical c o n t ra c t io n .

Although co n trac tio n  does not n e c e ssa r i ly  lead to e l im in a tio n ,  

when c a r r ie d  to  i t s  u l t im a te  end i t  does. Unlike expansion, c o n tra c tio n
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cannot continue in d e f in i t e ly .  At some po in t  the  l a s t  r e p re se n ta t iv e  

o f  a c lass  d isappears  and con trac tion  ceases.

Although we cannot p r e d ic t  how in tense  co n tra c t io n  w ill be w ithin  

any s p e c if ic  c la s s  of th in g s ,  i t  i s  possib le  to  e s t im a te  fo r  d i f f e r e n t  

places the  r a t e  a t  which th ings  in general a re  c o n t ra c t in g .  The 

v a r ia b le s  a sso c ia ted  with high r a te s  o f  c o n tra c tio n  e x h ib i t  between- 

p lace  d i f f e re n c e s .  In p laces where these  v a r ia b le s  are  more in ten se  

th e re  i s  a g r e a t e r  p ro b a b i l i ty  th a t  con trac tion  and th e re fo re  e l im i­

nation  w ill  be high than in  places where these  v a r ia b le s  are le ss  

in te n se .  More p o s s i b i l i t i e s  f o r  e l im ina tion  e x i s t  in  places where the 

con trac tion  r a t e  i s  high than in  places where i t  i s  low.

As Formula 10.8 shows, e l im ina tion  involves a running t a l l y  o f  

each element. When the  numerical ex ten t  o f  any given element reaches 

ze ro ,  e l im ina tion  has occurred and th a t  element i s  removed from th e  

inventory . Note th a t  in t h i s  s i tu a t io n  co n tra c t io n  must exceed expansion.

NExtId NConId (10 . 8 )
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Elimid Number o f  ideas e lim inated  from a p lace  between time
t^ and tg

NExtId Numerical ex ten t  o f  ideas w ith in  a p lace  a t  time t^

NConId Rate a t  which ideas are  undergoing numerical contraction
w ith in  a place between time t^ and tg

NConIn Numerical con trac tion  of ind iv idua ls  w ith in  a place
between time t-| and tg

DeRa Number o f  deaths w ithin  a p lace between time t-| and tg

Pop Population of a place a t  time t-]

OMigIn Number o f  ind iv idua ls  migrating away from a place
between time t-| and t^  (ou t-m igra tion)

ODisId Number o f  ideas d ispers ing  out o f  a p lace  between
time t-| and tg

ODisAr Number o f  a r t i f a c t s  d ispers ing  ou t o f  a p lace between
time t-j and tg

ODis Rate a t  which th ings  are  d ispe rs ing  ou t  o f  a place
between time t-j and

Vag V a g il i ty  o f  things undergoing outward d isp e rsa l
between time t-] and t^

Emis Emissiveness o f  a place a t  time t^

Pres P re s t ig e  o f  a p lace a t  time t-j

Res Level o f  resources w ith in  a place a t  time t^

DrRa Rate o f  d r i f t  w ith in  a p lace  between time t^ and t^

SubId Rate a t  which ideas are  being s u b s t i tu t e d  w ithin  a
place between time t^ and t^

Estid  Rate a t  which ideas are  being e s ta b l i s h e d  w ithin  a
place  between time t^ and t^

NExpId Rate a t  which ideas are  undergoing numerical expansion
between time t^ and t^
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Chapter 11 

SPATIAL DIFFERENTIATION

The theory o f  d i f f e r e n t i a t io n  involves comparing two p la ces ,  i and 

j .  The degree to  which they have d i f f e re n t ia te d  depends on how f a s t  and 

in what d irec tio n  change w ithin  them has occurred. I t  a l so  depends on how 

d i f f e r e n t  they were to  s t a r t  w ith .  The s ta r t in g  p o in t  can be e i t h e r  

t o t a l  s im i la r i ty  o r  to t a l  uniqueness.

From some p as t  condition  the  two places can change in  th ree  

p o ss ib le  ways. Their  s i m i l a r i t i e s  can increase , decrease o r  remain the 

same. Figure 1.12 i l l u s t r a t e s  these  th ree  d i f f e r e n t  evo lu tionary  pro­

cesses as they r e l a t e  to  changing place c h a r a c t e r i s t i c s .  There a re  no 

o th e r  a l t e r n a t iv e s .  During d i f f e r e n t  time per iods ,  however, these  

processes can reverse  themselves.

In order to  id e n t i f y  degrees o f  resemblance, we must v i s u a l iz e  

a s i tu a t io n  where c a lc u la t io n s  a re  made from i to  each j  (Figure 11 .1 ).  

These measurements w il l  in d ica te  the degree to  which each j  resembles 

i .  Small numbers w il l  in d ica te  few d ifferences  and la rg e  numbers 

w il l  ind ica te  many d i f fe re n c e s .

This sc a le  might be seen as the f i r s t  column in  a t r i a n g u la r  

m atrix  showing the d if fe re n ces  between a l l  observed places (Figure 11.2). 

By d e f in i t io n ,  the  index number o f  i i t s e l f  i s  u n i ty ,  s ince  i is  

id e n t ic a l  to  i .  The t r a c e  o f  the  matrix w ill  a lso  be f i l l e d  with ones. 

From these minimum amounts, o th e r  j ' s  w ill  e x h ib i t  h igher index numbers
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rep resen t in g  increased  d i s s im i la r i ty .  The h ig h e s t  index number w ill  

id e n t i fy  the  p lace  which d i f f e r s  the  most from i .

S p a t ia l  d i f f e r e n ta t i o n  begins with the  i n i t i a l  occupance o f  a 

region. This inc ludes  th e  establishm ent o f  a popula tion  in an i n i t i a l  

s i t e  and the  l a t e r  m igration of daughter populations to  o ther  s i t e s .  

D if f e re n t ia t io n  w ith in  l a t e r  s i t e s  occurs when they acquire  unique 

c h a r a c te r i s t i c s  as a r e s u l t  o f  t h e i r  founding. Through time, a l l  p laces  

w ill  become d i f f e r e n t  from the i n i t i a l  h ea r th .  The processes c o n t r i ­

buting to  t h i s  have been discussed in  previous ch ap te rs .  Each place 

w ill  a lso  d ive rge  from a l l  o ther places t h a t  descend from the same 

i n i t i a l  h e a r th .  D if fe re n t ia t io n  occurs when elements a re  added to and 

su b trac ted  from each p la c e 's  inventory o f  geographic c h a r a c te r i s t i c s .

To i l l u s t r a t e  how t h i s  occurs through time and space, a simple 

model o f  p lace  d i f f e r e n t i a t i o n  has been developed. In th i s  ch ap te r ,  

the model w i l l  show how a hypothetical i s la n d  with a hypothe tica l p a t te rn  

o f  migration and se t t lem en t can be expected to  d i f f e r e n t i a t e  through 

time. The p rocesses  through which th i s  occurs include w ith in -p lace  

change as well as between-pi ace d i f f e r e n t i a t i o n .  In t h i s  chap ter  i t  

w ill  be shriwn how some o f  the  processes d iscussed  in  e a r l i e r  chapters  

can be t r a n s l a t e d  in to  s p a t ia l  terms.

F i r s t ,  a simple model o f  d i f f e r e n t i a t io n  w ill  be crea ted  where 

only a few p rocesses  are opera ting . Then, as the  b as ic  processes are  

reviewed and worked ou t,  c e r ta in  assumptions w ill  be relaxed and more 

o f  the  f a c to r s  d iscussed  in  previous chapters  w ill  be incorporated 

in to  the  model. In th i s  way we w il l  be ab le  to  see how the s p a t ia l  

evo lu tion  o f  an imaginary is land  might progress  in an increas ing ly
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complex fash ion .

DIFFERENTIATION UNDER CONSTANT RATES OF CHANGE 

In the  beginning i t  w il l  be assumed t h a t  a s in g le  is la n d  e x is t s  

in  the middle o f  a la rge  ocean. There a re  no o the r  i s la n d s .  This 

is land  i s  f l a t  and c i r c u la r  in appearance. In th e  middle o f  t h i s  i s la n d  

a s ing le  population evolves a t  place p^Q̂  (see Figure 11 .3 ) .  This 

population is  small and completely homogeneous. Such a population might 

be an extended fam ily  o r  a t r i b e .  There a re  no o th e r  groups and no 

o ther  occupied places on the  is land  during t h i s  i n i t i a l  period .

While th e  population a t  place p^^^ i s  evolving, w ith in -p lace  

change occurs uniformly throughout the  group. As long as a l l  members 

of the group remain a t  p lace p^g^ they w il l  continue to  share th e  

same c h a r a c t e r i s t i c s .  There will be temporal divergence (from con­

d it ions  ex is t in g  a t  p-jg^ during e a r l i e r  time p e r io d s ) ,  but no s p a t ia l  

divergence within the  p lace i t s e l f .  W ithin-place change w ill proceed 

according to  the  processes shown in Figure 11 .4 , which incorpora tes  

some of the  p rev iously  mentioned processes.

Because o f  s u b s t i tu t io n  (Subid) i t  can be assumed in Figure 11.4 

th a t  even though change occurs w ithin the group, the number o f  ideas 

(Numid) remains cons tan t from one time period to  the  nex t .  As has 

been explained, innovation and the adoption o f  innovations inc reases  

the number o f  ideas found lo c a l ly .  I f  t h i s  i s  matched by s u b s t i tu t io n ,  

however, we can show the  s p a t ia l  model as i t  might opera te  when ra te s  

o f  change are co n s tan t .  Like E in s te in 's  spec ia l  theory  o f  r e l a t i v i t y ,  

th i s  w ill serve as an in troduction  to  a more general model where ra te s

361



101

Figure 11.3

362



InR a

ComEa

NEzpId

PrAd

S u b idDrRa

NConId
w

llmid

Figure 11.4

363



NExtId Numerical e x te n t  o f  Ideas

NumId Number o f  ideas

InRa Innovation r a t e

EstId  Establishment o f  ideas

ComRa Local Communication r a te

PrAd Propensity  to  adopt

NExpId Numerical expansion o f  ideas

DrRa D r if t  r a te

Subid S u b s t i tu t io n  o f  ideas

NConId Numerical co n t ra c t io n  o f  ideas

Elimid Elimination o f  ideas
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of change vary. I f  we assume th a t  o th e r  major v a r ia b le s  in the model 

( l i k e  popula tion  and homogeneity) remain c o n s tan t ,  we can then show how 

two r e s u l t a n t  processes (establishm ent and e l im in a tio n )  w ill  produce 

d i f f e r e n t i a t io n  through time.

I f  we assume th a t  the  population a t  place p-jg-j possesses 10 

elements a t  time t ^ ,  any given change r a t e  w ill cause t h i s  to  inc rease  

o r  decrease through time. Figure 11.5 shows an o r ig in a l  geographic 

inventory  o f  10 elements, numbered from 0 to  9. I f  i t  can be s a id  th a t  

during every time period  1 o f  these elements w il l  be l o s t  due to  d r i f t  

and s u b s t i t u t i o n ,  then a f t e r  4 time periods 4 elements w ill  be l o s t .

I f  a t  the  same time we p o s tu la te  th a t  the  innovation  r a t e  proceeds a t  

the r a t e  o f  one innovation pe r  time period (with each innovation being 

adopted) then a f t e r  4 time periods th e re  w ill be 4 new elements in  

ex is te n c e .

As Figure 11.5 shows, a t  time t^  s ix  o f  th e  o r ig in a l  ten  elements 

w ill  remain, w hile  4 new ones will be added. The s im i l a r i t y ,  then ,  

between place p-jgi a t  t^  and p^g^ a t  t^ (according to  Formula 11.12) is  

.60. Note th a t  a t  time tg  only the 6 remaining elements ex is ted  a t  t-j. 

The 4 elements added l a t e r  a re  unique to  the  l a t e r  pe r iods . Since 4 

elements have been added while 4 have been su b tra c te d ,  th e  actual s ize  

o f  the  inven tory  remains the  same ( e . g . ,  10 elements) and a condition 

o f  equ ilib rium  e x i s t s .  The process i l l u s t r a t e d  in Figure 11.5 is  within- 

p lace  divergence, th e  same phenomenon discussed in e a r l i e r  chap ters .
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to the 
Geographic 
Inventory 
of Place
Pi 01

Subtractions 
from the 
Original 
Geographic 
Inventory 
of Place
Pi 01

Pi
01234
56789

P2 1 ;
-1234
56789

P3 11
—234
56789

S 111
— 34 
56789

"5 * 1111 ' 56789

101 101

Figure 11.5
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Outward Migration

Adding new places to  the  c i rc u la r  p la in  shown in Figure 11.3 w ill  

in troduce a configu ra tion  o f  p laces where between-place processes can 

be i l l u s t r a t e d .  Here, we w il l  witness th e  beginnings o f  between-place 

divergence.

At time t^ i t  w ill  be assumed th a t  the  population a t  p lace p^^^ 

has e s ta b l ish e d  i t s e l f  and th a t  i t  possesses the same c h a r a c te r i s t i c s  

shown in Figure 11.5. From time t^  to  t ^  place p^g^ experiences one 

increment o f  evo lu tionary  development. During th i s  period some elements 

w ill be l o s t  and some w ill be added. From time tg  to  tg  outward 

migration from th e  cen tra l  hearth  occurs. Further outward m igration from 

these new ly -se tt led  areas w ill  occur between t^  and t^ ,  and from t^  

to tg  (see Figure 11 .6 ) .  At time tg the  migration sequence ceases and 

the g re a te r  p a r t  o f  the  p la in  is  occupied. The se tt lem ents  have been 

designated p^^^ through p^^,.

Although many p a t te rn s  o f  migration a re  p o ss ib le ,  such as those

shown in Figures 11.7 and 11.8 , i t  will be assumed fo r  purposes o f

s im p l ic i ty  t h a t  the  p a t te rn  shown in Figure 11.6 is  the  one th a t  has taken 

p lace. Also assumed is  th a t  when migration occurs, the popula tion  o f  

the  home a rea  remains c o n s ta n t .  Although th i s  has been assumed f o r  the

sake of s im p l ic i ty  i t  can be j u s t i f i e d  by pointing ou t th a t  th e  time

periods used a re  not years  or months. In s tead ,  they  are  to  be regarded 

as a r b i t r a r y  increments o f  indeterminate length and equal du ra tion .

In the  rea l world, when migrants leave an a rea ,  the population in  the 

o r ig ina l a rea  w ill  drop, but th i s  may be followed by a rap id  growth due 

to the  more favorab le  r a t i o  between ind iv iduals  and the  av a i la b le
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#  Origin

0  1st s tage

0  2nd stage

O  3 rd  stoge

Figure 11.7 (Bylund 1960:226)
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Sequence of settlement patterns associated with an increasingly 
localized resource,

Figure 11.8 (Haggett 1966:95)
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resources . Hence, a f t e r  a generation or two, the  popula tions o f  both 

the paren t a rea  and the daughter colony w ill  be approximately equal 

(both populations having grown to th e  maximum allow able s iz e  permitted 

by the  resource b ase ) .  In Figure 11.6 i t  has been assumed th a t  the 

resource base i s  the  same everywhere.

Viewing th e  m igration pa tte rn  in  c ro s s - s e c t io n ,  so t h a t  the  

temporal sequence can be shown, produces the p a t te rn  appearing in  

Figure 11.9. Here, the horizontal ax is  rep resen ts  a c ro s s - se c t io n  o f  

the c i r c u la r  p la in  (from p^q^ to p^g^) w hile the  v e r t i c a l  ax is  rep resen ts  

temporal du ra tion .

I n i t i a l l y ,  we w il l  assume th a t  each occupied p lace  i s  completely 

is o la te d  from a l l  th e  o th e rs .  D iffusion, th e re fo re ,  i s  no t tak ing  place 

between the various lo c a t io n s .  We w ill  a lso  assume, i n i t i a l l y ,  t h a t  

the population and o th e r  c h a ra c te r i s t i c s  o f  each p lace a re  the  same.

This w il l  enable us to  see how d i f f e r e n t ia t io n  w il l  proceed when a l l  

places a re  changing a t  th e  same r a t e ,  as s e l f -c o n ta in e d  u n i t s .  L a ter, 

t h i s  assumption w il l  be relaxed.

When an o r ig in a l  population separa tes  and p a r t  o f  the  o r ig in a l  

se t t lem en t occupies a d i f f e r e n t  lo c a t io n ,  w ith in -p lace  change continues 

as befo re .  However, i t  does not do so uniformly, as i s  shown in 

Figure 11.10a. In s tead ,  even though change i s  occurring  everywhere a t  

the same r a te ,  th e  d i re c t io n  o f  change i s  not n e c e s s a r i ly  uniform.

When is o la t io n  appears as a var iab le  in the  change p rocess ,  the  s i tu a t io n  

shown in  Figure 11.10a no longer ho lds .  In s tead ,  the  s i tu a t io n  shown 

in Figure 11.10b comes in to  ex is tence . Figure 11.11 shows a more v iv id  

example o f  m ig ra tion , i s o la t io n ,  and divergence ( th e  same process shown
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(a)

( b)

(c)

Figure 11.11 (A rlo tto  1972:7) 
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in Figure 11.10b). Here, the population designated  as A does not change 

everywhere to  B. In s te a d ,  i t  changes to  B, C, and D. The same th ing  

w il l  occur on the c i r c u l a r  p la in .

Process o f  Addition

Following m ig ra tio n ,  d i f f e r e n t i a l  change proceeds v ia  the  

ad d i t iv e  and s u b t ra c t iv e  processes i l l u s t r a t e d  in  Figure 11.5. Figure 

11.12 shows how the  a d d i t iv e  process can be concep tualized  when a number 

o f  d i f f e r e n t  p laces a re  involved. Additions to each geographic inventory 

a re  symbolized by a sequence o f  numbers. These a re  shown fo r  each 

place during success ive  time periods . I t  has been assumed th a t  one 

innovation occurs a t  each p lace during each time period  and th a t  these 

innovations a re  w idely  adopted w ithin each p la c e .  Because i t  has been 

assumed th a t  each p lace  i s  i s o la te d ,  the  innovations do n o t  spread to  

o th e r  p laces .  I t  has a lso  been assumed th a t  added elements owe 

something o f  t h e i r  o r ig in s  to  th e  conditions e x i s t in g  w ith in  each place. 

I t  i s  p a r t ly  fo r  t h i s  reason and p a r t ly  fo r  the  purpose o f  i l l u s t r a t i o n  

th a t  these  ad d i t io n s  are  id e n t i f i e d  with numbers matching th e  i d e n t i f i ­

ca t io n  numbers o f  th e  p laces where they o r ig in a te d  (p^g^, p^gg» e t c . ) .

As movement occu rs ,  elements o r ig in a t in g  in  one p lace  are  ca rr ied  

to new places by m igrating  in d iv id u a ls .  These elements then  become 

place c h a r a c t e r i s t i c s  o f  the  new lo c a t io n s .  Subsequent ad d i t io n s  are  

labe led  with the number o f  the  place where they a ro s e .  At place p^g^, 

f o r  example, ad d i t io n s  a re  id e n t i f i e d  with the  number "1". Each 

add ition  becomes a new lo c a t io n a l  c h a r a c te r i s t i c  o f  th a t  s i t e .  By 

time tg  th e re  have been 4 such add itions  a t  p^^^. These a r e  re f le c te d  

in the sequence " 1111" ( a l l  add i tions  to  the inventory  a t  p^g^ having
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o r ig in a ted  a t  P-jQ-])* In the  absence of d i f fu s io n ,  the  r a t e  a t  which 

these  add itions  occur i s  u l t im a te ly  dependent on the local innovation 

r a te .

At p lace p-jQ^ the  number sequence "1234" in d ica te s  t h a t  in  add i tion  

to  the element o r ig in a t in g  a t  place p^Q  ̂ (element "1") two more have 

been added a t  p laces  where the  ancestors o f  the  occupants o f  p-jg^ had 

l iv ed  in the p a s t .  One more element (element "4") has been added a t  

p lace p-|Q  ̂ i t s e l f .

Note th a t  th e  s im i la r i ty  between each lo c a t io n ,  in d ica te d  by the 

e x te n t  to which th e  number sequence o f  each p lace  c o r re la te s  with 

neighboring sequences, inc reases  as the phylogenetic connection with 

o th e r  loca tions  becomes c lo s e r .  At time tg ,  fo r  in s ta n c e ,  75% of the  

add itions  found in  p lace  p-jg^ are  found in  p-jgg, 50% are  found in p^gg, 

and 25% are found in  place p^g^, p^gg, p^gg, and p^g^. As Figure 11.13 

shows, the  p ro b a b i l i ty  o f  each degree o f  resemblance is  100%.

Process of Subtraction

While a d d i t io n  is  occurring , the process o f  s u b trac t io n  i s  a lso  

taking place. This process, shown in Figure 11.14, involves lo sses  

from a prev iously  e x is t in g  ancestra l inventory . Whereas Figure 11.5 showed 

su b trac t io n  w ith in  one p lace . Figure 11.14 shows i t  happening sim ultaneously 

w ith in  a l l  p laces .  Sub trac tion  depends u lt im a te ly  on th e  s u b s t i tu t io n  

r a te  and on the  r a t e  o f  d r i f t .  Subtraction  involves fewer p o ss ib le  

outcomes than the a d d i t iv e  process. When ad d i t io n  occurs ,  new elements 

o r ig in a te  out of a un iverse  of th ings not y e t  in ex is ten ce .  This 

universe i s  p o te n t i a l ly  i n f i n i t e .  On the  o the r  hand, the  un iverse  from 

which things can be sub trac ted  is  qu ite  l im ite d .  Losses from an
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When compared 
to  p lace Pi 04 h 0 3 ^102 Pi 01 ^105 ^106 ^107

P ro b a b i l i ty  o f  
1 .00  s im i l a r i t y 1.00 .00 .00 .00 .00 .00 .00

P ro b a b i l i ty  o f  
.75 s im i l a r i t y .00 1.00 .00 .00 .00 .00 .00

P ro b a b i l i ty  o f  
.50 s im i l a r i t y .00 .00 1.00 .00 .00 .00 .00

P ro b a b i l i ty  o f  
.25 s im i l a r i t y .00 .00 .00 1.00 1.00 1.00 1.00

Figure 11.13
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(a)

When compared 
to  place h 0 4 *̂ 103 ^102

p
n o i ^\05 P1O6 ■̂ 107

P ro b a b i l i ty  of 
1.00 s im i l a r i t y 1.00 .14 .03 .01 .01 .01 .01

P ro b a b i l i ty  of 
.83  s im i la r i ty .00 .86 .43 .21 .21 .21 .21

P ro b a b i l i ty  of 
.66 s im i l a r i t y .00 .00 .54 .54 .54 .54 .54

P ro b a b i l i ty  o f  
.50 s im i la r i ty .00 .00 .00 .24 .24 .24 .24

(b)

Figure 11.14
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inventory  are confined to  those elements t h a t  a lready  e x i s t .

In Figure 11.14a the  lo ca tiona l c h a r a c te r i s t i c s  o f  place a t  

time t-| are rep resen ted  by ten  elements. These a re  the  same elements 

shown in Figure 11.5. At time tg  one element ( t r a i t  "0" has been lo s t .  

The absence o f  th i s  t r a i t  i s  then t ran sm itted  to  th e  next genera tion . 

However, s ince  m igration occurs between t ^  and t ^ ,  the nex t generation 

e x i s t s  not only a t  p lace  p^g^, but a lso  a t  p^gg and p^gg.

A fter two more increments o f  time th e  inventory  o f  each place 

has been reduced to  s ix  out o f  th e  o r ig in a l  ten elem ents. A r a t i o  of 

s im i la r i ty  between each place can then be ca lc u la te d  based on the 

number o f  cornnon t r a i t s  remaining in each lo c a t io n .  Each place bears 

the  same re la t io n s h ip  to  the o r ig in a l  an ce s to r  in t h a t  6/10 of the  

o r ig in a l  complement remains. The occupants o f  each p lace ,  th e re fo re ,  

have a s im i la r i ty  r a t i o  o f  .60 with the  an ce s tra l  group. Compared to  

each o th e r ,  however, th e re  are  d i f f e re n c e s .  Place p^g^, fo r  example, 

has f iv e  out o f  the  s ix  elements e x is t in g  in place p-jgg. These two 

places th e re fo re  have a s im i la r i ty  o f  .83 . In a d d i t io n ,  p-jg^ has four 

of th e  s ix  elements found in p^gg (.66 s im i la r i ty )  and th re e  of the s ix  

found in places p^g^, p^g^, p^gg, and p^g^ (.50 s i m i l a r i t y ) .  When 

comparing p^g^ to  i t s e l f  the  s im i la r i ty  i s  1.00.

Id e a l ly ,  place p^gg should e x h ib i t  the  c lo s e s t  resemblance to 

P l04> -followed by p^gg. Places p^g^, p^^^, p^gg, and p^^^ should show 

the l e a s t  amount o f  s im i la r i ty  s ince  they a re  the  most remote from the  

s tandpo in t of m igrational phylogeny. However, t h i s  ideal i s  only the 

r e s u l t  o f  p r o b a b i l i t i e s  and many degrees o f  s im i la r i ty  a re  possib le .  

Even so , some degrees o f  s im i la r i ty  a re  more probable than o thers  and 

some, due to  the  recency of phylogenetic d ivergence, a re  impossible.
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The m atrix  o f  p ro b a b i l i t ie s  shown in  Figure 11.14b re s u l t s  from 

computing th e  l ik e l ih o o d  th a t  some or a l l  o f  the fo u r  elements absen t in

place p a t  time t  w ill  be l o s t  in each o f  the o th e r  p laces .  The
104 0

procedure used to  determine the l ik e l ih o o d  th a t  th e  sub trac t ive  process 

w il l  produce each o f  fou r  d i f f e re n t  degrees of s im i la r i ty  between p-jQ  ̂

and p-]Qi a f t e r  th re e  increments o f  time i s  i l l u s t r a t e d  in Figure 11.15.

In Figure 11.15, t r a i t  number "0" i s  missing in  place p^g^ a t 

time tg .  As was the case in Figure 11 .14a, th i s  lo s s  has been marked 

with a dash. Since p-jgi a t  tg is a n c e s t ra l  to both p^g^ and p^^^ a t  

tg ,  th i s  element w ill  be absent in  both p laces  a t  t g .  Also, s ince  

t r a i t s  1, 2 ,  and 3 w ill  u lt im ately  be su b trac ted  from the  inventory a t  

p^Q^, p a r a l l e l  evo lu tion  will occur i f  the  same th re e  t r a i t s  are 

dropped in p^g^. This sameness has been id e n t i f i e d  in Figure 11.15 

with the  l e t t e r  "S". Divergence w il l  occur i f  d i f f e r e n t  t r a i t s  are  

dropped in p^g^ ( t r a i t s  other than 1, 2, and 3). In Figure 11.15 t h i s  

occurrence has been id e n t i f ie d  with th e  l e t t e r  "D". The p ro b a b i l i ty  

during each time increment th a t  e i th e r  o f  these  two events (S or D) w il l  

occur can then be ca lcu la ted .  The r e s u l t s  shown a t  the bottom o f  

Figure 11.15 are  obta ined by m ultip ly ing  to g e th e r  th e  p ro b a b i l i ty  o f  

each outcome during each time increment. Note t h a t  the same outcome 

can often  occur v ia  several d i f f e re n t  pathways. When the 1-3-3-1 

pathway sequence shown in  Figure 11.15 is  expanded through many more 

time p e r io d s ,  the  sequence will take the  form o f th e  binomial c o e f f i c i e n t  

(which can be derived from P asca l 's  t r i a n g l e ) .

The procedure i s  s im ilar  to computing the  p ro b ab il i ty  th a t  c e r ta in  

cognates w il l  be l o s t  in  d i f fe re n t  languages through time. Counting
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the  number o f  e x is t in g  cognates i s  one way o f  determining how c lo se ly  

d i f f e r e n t  languages resemble each o th e r .  G lo ttochronologists  have 

done a grea t deal o f  t h i s  and some o f  t h e i r  r e s u l t s  a re  shown in 

Figure 11.16. These sch o la rs  have assumed th a t  the  bas ic  vocabularies  

o f  a l l  languages change a t  a r a t e  o f  19% every thousand yea rs  (Keesing 

1958:371). This r a te  was e s ta b l i s h e d  by comparing th e  h i s to r i e s  o f  a 

g re a t  number o f  recorded languages. Extending t h i s  assumption to lang­

uages without recorded h i s to r i e s  produced the map shown in  Figure 11.17. 

This map was based on an assumption th a t  a l l  languages were a t  one 

time p a r t  of an o r ig in a l  community thousands of y ea rs  ago and th a t  

divergence took place according to  the  number o f  c e n tu r ie s  t h a t  each 

community has been i s o la te d  from neighboring communities fo llow ing o u t­

m igration . Such divergence proceeds according to  th e  d e n d r i t ic  l ineage  

shown in Figure 11.18. The assumption t h a t  the lo ss  ra te  i s  cons tan t 

from language to  language i s  the  same as what has been assumed in 

Figure 11.14.

I f  the  m atrix  o f  p r o b a b i l i t i e s  assoc ia ted  with the  s u b t r a c t iv e  

process shown in Figure 11.14b i s  combined with the  m atrix  o f  pro­

b a b i l i t i e s  a sso c ia ted  with the a d d i t iv e  process shown in Figure 11.13 so 

t h a t  a r a t i o  can be computed between th e  number o f  id e n t ic a l  elements 

e x i s t in g  in  p^q^ and each o th e r  p lace on the  c i r c u la r  p la in  a t  t ^ ,  the  

matrix  shown in Figure 11.19 w ill  r e s u l t .

Once th i s  i s  done, a d i f f e r e n t i a t i o n  surface  based on th e  com­

bined matrix can be drawn which w il l  show a t  time tg  the  probable e x te n t  

to  which each place on the  c i r c u l a r  p la in  w ill  d i f f e r  from p lace  p-jg^. 

Figure 11.20 shows the  d i f f e r e n t i a t i o n  surface  most l i k e ly  to  evolve
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Centuries of Divergence

French

.20 German

•175 .185 Russian

.165 •15 •135 Welsh

Percentage of Cognates 

GLOTTOCHRONOLOGIC RELATIONSHIPS

Term Centuries of 
Divergence

Percentage 
of Cognates

General
Character Example

Language 0-5 100-81 Mutual in­
telligibility 
of dialects

English

Family 5-25 81-36 Relationship 
obvious to 
anyone

Germanic
languages

Stock 25-50 36-12 Obvious to 
linguist

Indo-European

Microphylum 50-75 12-4 Striking rare 
agreements

Salishan

Mesophylum 75-100 4-1 Rare, rare 
agreements

Penutian(?)

Macrophylum over ICO under i Reconstruct
able

Hokan-Siouan(?)

(a)

( b )

Figure 11.16 (Landar 1966:196)
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When compared 
to p lace p^Q^: ^104 h 0 3 ^102 h o i ^105 ^106 ^107

P ro b ab il i ty  o f  
1.00 s im i la r i ty 1.00 .00 .00 .00 .00 .00 .00

P ro b ab il i ty  o f  
.90 s im i la r i ty .00 .14 .00 .00 .00 .00 .00

P ro b ab il i ty  of 
.80 s im i la r i ty .00 .86 .03 .00 .00 .00 .00

P ro b ab il i ty  of 
.70 s im i la r i ty .00 .00 .43 .01 .01 .01 .01

P ro b ab il i ty  of 
.60 s im i la r i ty .00 .00 .54 .21 .21 .21 .21

P ro b ab il i ty  of 
.50 s im i la r i ty .00 .00 .00 .54 .54 .54 .54

P ro b ab il i ty  of 
.40 s im i la r i ty .00 .00 .00 .24 .24 .24 .24

Figure 11.19
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1*00 similarity

D if fe re n t ia t io n  Surface as Seen from p
104

Figure 11.20
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following th e  p a t te rn  o f  ou t-m igration  e s ta b l ish e d  in  F igure 11.6.

I t  must be kept in mind t h a t  the s i m i l a r i t i e s  shown in  Figure 11.20 

are  only the  ones most l i k e ly  to  occur. In r e a l i t y ,  a range o f  possible 

s im i l a r i t i e s  e x i s t s  w ith in  each o f  the four in d ica ted  zones. Places 

in  the zone of l e a s t  s i m i l a r i t y ,  f o r  in s ta n ce ,  can have a s im i la r i ty  to 

p lace  p-jg^ o f  .40 , .50 ,  .60 , or .70 , although .50 (as Figure 11.19 

in d ica te s )  i s  th e  most l i k e ly .  S im ilar  d i f f e r e n t i a t io n  surfaces  can be 

drawn f o r  each o f  the  o th e r  places on the c i r c u la r  p la in  as w e ll .

That the  p r o b a b i l i t i e s  shown in Figure 11.19 produce severa l 

concen tr ic  r in g s  o f  decreasing  amounts o f  s im i la r i ty  around p lace  p^g^ 

i s  due to  th e  a lready  d iscussed  assumptions about m ig ra tio n ,  i s o la t io n ,  

d i f fu s io n ,  and r a te s  o f  change. I f  the migration o f  in d iv id u a ls  does 

not follow the p a t te rn  shown in Figure 11.6, and in s te a d  develops 

according to  some o th e r  p a t te rn  ( l ik e  those appearing in  Figure 11.7) 

p h y le t ic  p a t te rn s  w il l  be a l t e r e d  and the d i f f e r e n t i a t i o n  su rface  for 

each place w ill  no longer take the  form of concen tr ic  r in g s .  In the 

rea l  world th e se  m igra tion  p a t te rn s  would r e s u l t  from unique h is to r ic a l  

circumstances. I t  i s  l i k e l y ,  however, th a t  d is tan ce  between various 

o r ig in  and d e s t in a t io n  p o in ts  would favor the  e s tab l ishm en t o f  some 

p a t te rn s  over o th e rs .

In a d d i t io n ,  s in ce  i t  has been assumed th a t  complete i s o la t io n  

e x i s t s  a t  each lo c a t io n ,  between-place d if fu s io n  has been discounted. 

Accordingly, the  a d d i t iv e  and s u b tra c t iv e  processes have been shown 

as they might opera te  in  th e  absence o f  o u ts ide  in f lu e n c e s .  As s ta ted  

before ,  th i s  has been done fo r  the  purpose o f  s im p l i f ic a t io n  and is  

analogous to  descr ib ing  an o b j e c t ' s  v e lo c ity  when th e re  is  no f r i c t io n
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and no g ra v i ty ,  a f requen t occurrence in d iscussions  o f  th e o re t ic a l  

physics.

I f  the  processes producing the range o f  p ro b a b i l i t i e s  appearing 

in Figure 11.19 were the only ones c o n tr ib u t in g  to  d i f f e r e n t i a t io n ,  

places throughout th e  world would e x h ib i t  more s im i l a r i t y  to  " f i r s t  

cousins" than to  "second cousins" and regional resemblances everywhere 

would r e f l e c t  m igrational phylogeny to  th e  exclusion o f  everything e l s e .  

The r e la t io n sh ip s  i l l u s t r a t e d  in  Figure 11.21 would then provide th e  

only exp lanation  fo r  why some regions resemble each o th e r  more than 

o th e rs .  There a r e ,  o f  course , many more processes in opera tion . I f ,  

f o r  example, the  e f f e c t s  o f  inward d i f fu s io n  are  incorpora ted  in to  the  

model, th e  a d d i t iv e  process would be a l t e r e d  in  such a way th a t  new 

elements added to  one p la c e 's  inventory would be the  same as elements 

a lready  e x is t in g  elsewhere. Some of the  e f f e c t s  o f  d if fu s io n  on 

add ition  and s u b tra c t io n  could then be es tim ated  from such things as 

the  g rav ity  model and cons tan t divergence would then give way to  

occasional convergence.

DIFFERENTIATION UNDER VARIABLE RATES OF CHANGE

In o rd e r  to  expand th e  model to  inc lude d if fu s io n  and d i f f e r e n t i a l  

r a te s  o f  change i t  w ill  be necessary to  s t a r t  over again a t  the beginning 

and show how the  c i r c u l a r  p la in  w ill develop under d i f f e r e n t  assumptions. 

To s t a r t  w i th ,  we w i l l  assume th a t  the  same c i r c u la r  p la in  with the 

same f l a t  su rface  e x i s t s .  However, in  t h i s  second example ecological 

cond itions  w il l  vary with d is tance  from th e  edge o f  th e  p la in .  Places 

^104’ ^107'  ^110’ h i s  w in  th e re fo re  share  the same environment.
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Figure 11.21 (Haggett 1975:288)
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Places p-|Q25 P^Qg, P^qg, and w i l l  a lso  share the  same environment,

as w ill places p^gg» Pi05’ ^108’ P n T  p-jg-j w ill  have an

environment unique unto i t s e l f .  Ecological zones on the  c i r c u l a r  p la in  

a re  shown in Figure 11.22. These zones w ill  form a continuum as one 

blends in to  the  o th e r .  Such an arrangement may have a bearing on the 

innovation process (whether or not d i f f e r e n t  places a re  l i k e ly  to  invent 

the same th ings) and probably does a f f e c t  the  adoption process (whether 

o r  not d i f f e r e n t  p laces  are  l ik e ly  t o  adopt th e  same propagules).

Although simultaneous invention of th e  same elements w ill  not be part 

o f  th i s  extension o f  the  sp a t ia l  model, the  l ik e l ih o o d  of adoption will 

be. The same p a t te rn  o f  migration appearing in  Figure 11.6 w il l  be 

pos tu la ted ,  but th e  assumption o f  equal and constant populations will 

be relaxed.

In the beginning, p lace p-jgi w il l  emerge as an id e n t i f i a b le  

region (o r  se t t lem en t)  a t  th e  c e n te r  of the c i r c u la r  p la in .  As Figure 

11.23 in d ic a te s ,  t h i s  w ill  occur a t  time t- |.  Through tim e, each place 

on the c i r c u la r  p la in  w ill  grow a t  a  r a te  o f  .33 u n i t s  per time period. 

The population a t  p^g^, fo r  example, w ill be 1.00 a t  time t- | .  At 

time tg  i t  w ill  grow to 1.33 and a t  t^  the  population w ill  s tand  a t  1.66. 

At time t ^  places p^gg, p^gg, p-jgg, and p^^^ w ill be occupied by 

migrants from p-jg-j. At the time of s e t t le m e n t ,  the popula tion  o f  each 

o f  these places w i l l  be 1 .00. They w ill then grow a t  a r a t e  o f  .33 units  

per time period . The sequence o f  s e t t le m e n t ,  as well as th e  accompanying 

population growth i s  shown in Figure 11.23. This p a t te rn  o f  migration 

and growth i s ,  l i k e  before, a r b i t r a r y .  I t  could j u s t  as well follow 

another hypo the tica l p a t te rn ,  such as  th a t  shown in  Figure 11.24.

392



Zone 1
'113

Zone 2

Zone 3112

Zone 4

104

109

110

Figure 11.22

393



time t,time t.

Pop

O — 1 « 00

0  = 1 . 3 3  

0 = 1.66  

0 = 2.00
t i m e  tji^tim e t

tim e t
time t

Figure 11.23 
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.•1. Basic Growth Pattern and Village Areas

A, B, C . . . .  Order of Appearance 
D Colony from Original Village 
O' Colony from Daughter Village

D. Allocation of Unclaimed Land

B, Village Growth Pattern and Spacing after 
11 Generations

v s / / '
% ?» ? • -V s * y

V 4 ^

/ f t t t
• 1 ^  Iff •

/  /  \  \  'c
/  \  V

Legend

o 1st Stage

•  2nd Stage

Giowth Increment 
^  After End of 

Migration

Direction of 
"  ’ Migration

C. Relative Population and Village Boundaries 
after 11 Generations

Village Areas

(  \ — ' Village Areas
) — (  )  Adjusted to
\  /  Fill Space

Generation o f Birth 

■ Generation When Migration is  Blocked 
by Surrounding Villages

A growth model of village spacing Classical central place 
theory assumes as an initial condition that the underlying settlement 
pattern is an array of farm \-iilages distributed at the nodes of a hexagonal 
lattice. A simple model of a settlement gro%th process that would result in 
such a pattern can be postulated. The key spatial assumtions necessary are 
that (A) each settlement requires a compact, finite, and local unit area for its 
functioning; (B) daughter colonies locate as near as possible to the parent 
colony when splitting off; and (Q an optimum size exists for the basic 
settlements.

Figure 11.24 (Kolars and Nystuen 1974:74)
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Once the se t t lem en t p a t te rn  has been e s ta b l ish e d  we can, using 

a s im p lif ie d  model o f  w ith in -p lace  change (Figure 11 .25),  follow the  

changes th a t  might occur w ithin each p la c e .  This s im p l if ie d  model 

rep resen ts  the  f i r s t  approximation of an eventual o p e ra t io n a l iza t io n  

o f  a la rg e r  and more complex model, a p ro je c t  t h a t  w ill  take many years  

to  complete.

Within-Place Change 

Change in  place p^^^ begins during th e  in te rv a l  between time t^ 

and tg .  As Figure 11.25 in d ic a te s ,  th i s  change w il l  be seen as 

progressing along c e r ta in  s ty l iz e d  paths. In t h i s  diagram, each p la c e 's  

geographic inventory w ill  c o n s is t  o f  e s s e n t i a l l y  one v a r iab le—ideas .

For purposes o f  s im p l ic i ty ,  most o f  the  v a r ia b le s  in  the la rg e r  model 

have been e l im inated  in  order to show how i t  might work in p ra c t ic e .

Figure 11.26 gives an explanation fo r  th e  abb rev ia tions  used in t h i s  

model. Figure 11.27 shows how the  magnitudes o f  each o f  these v a r iab les  

w il l  change through time within place Piq -|.

As the f i r s t  row in Figure 11.27 in d ic a te s ,  th e  population o f  

p^QI a t  time t^ i s  1 .00. The fourth  row in  Figure 11.27 shows the  

inventory o f  ideas in p-|Q-j a t  t y  As can be seen , i t  has been assumed 

th a t  p^Q  ̂ s t a r t s  i t s  development with an inventory  o f  30 ideas. This 

t r i p l e s  the number o f  elements i n i t i a l l y  ascribed  to  p^g^ in  Figure 11.14. 

Since we w ill  now be dealing with varying r a te s  o f  change, i t  has been 

necessary to  inc rease  th e  s iz e  o f  the i n i t i a l  inventory  from ten to 

t h i r t y .  Homogeneity and d iv e rs i ty  appear in  rows two and th ree  in 

Figure 11.27. These two v a r ia b le s  w ill be computed according to  where 

d i f f e r e n t  ideas o r ig in a ted .
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Pop. Population o f  p lace  i

Numld̂ . Number of ideas in p lace  i

Numldj Number of ideas in p lace j

Grld^ Groups of ideas in place i

Homô  Level o f  homogeneity in p lace i

Div̂ - Level o f  d iv e r s i ty  in p lace i

PrAdP̂ - Propensity  to adopt propagules in place i

PrAdj Propensity  to  adopt in p lace  i

cSim^j Cultural s im i l a r i t y  between places i and j

eSim^j Ecological s im i la r i ty  between places i and j

InRa^ Innovation r a te  in p lace i

InRaj Innovation r a te  in place j

DiSji Inward d isp e rsa l  r a t e  a t  place i

ODiŝ - Outward d isp e rsa l  r a te  a t  p lace  i

ODiSj Outward d isp e rsa l  r a te  a t  p lace  j

D -  Distance between i and j

D ifji  Inward d if fu s io n  r a t e  a t  place i

Estld^ Establishment o f  ideas a t  p lace i

Sub̂ . S u b s t i tu t io n  r a t e  a t  p lace  i

Elimld. Elimination o f  ideas in  p lace i

DrRa  ̂ D r if t  r a te  in p lace i

BDr  ̂ Boatload d r i f t  in  place i

Figure 11.26
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The formula f o r  homogeneity is. based on the p roportion  t h a t  each 

group o f  ideas makes up o f  the  to t a l  number e x i s t in g  w ith in  a p lace .

In th i s  example, a group of ideas w ill  be defined as those ideas 

o r ig in a t in g  in  one s p e c i f i c  p la c e .  Ideas o r ig in a t in g  in p^Q^, f o r  example, 

c o n s t i tu te  one group. Ideas o r ig in a t in g  in p^^g c o n s t i tu te  another 

group, and so on. Homogeneity can be ca lc u la te d  according to  formula 

1 1 . 1 .

H "  ^^i (11.1)

lOO(zPi)

where H = Homogeneity
P = Percentage t h a t  each group o f  

ideas makes up o f  th e  to ta l  
(times 100) 

i = Each group o f  ideas having a 
common place o f  o r ig in

D ivers ity  i s  based on a s im i la r  measure. Here we a re  in te re s te d  

in determining how many d i f f e r e n t  groups o f  ideas a p lace  has. As was 

explained in  e a r l i e r  ch ap te rs ,  local d iv e r s i ty  has a g re a t  e f f e c t  on the  

local innovation r a t e .  D iv e rs i ty  is  a measure o f  v a r ie ty  r a th e r  than 

o f  proportion . D iv e rs i ty  w il l  be ca lcu la ted  according to th e  formula

Gr
D = _  (11.2)

Id

where D = D ivers ity
Gr = Number o f  d i f f e r e n t  groups o f  

ideas (number o f  d i f f e r e n t  
lo ca tions  where each p la c e 's  ideas 
o r ig in a te )

Id = Total number o f  ideas

Given th e se  two form ulas, along with th e  population  o f  p^^^, we 

can now c a lc u la te  the  i n i t i a l  conditions found in  p^^^. As Figure 11.27
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W ithin-Place Change Pig-j

tg  tg

Pop 1.00 1.33 1.66 2.00 2.33 2.66

Div .03 .03 .03 .15 .14 .14

Homo 1.00 1.00 1.00 .77 .58 .34

Numid 30 30 31 32 34 35

InRa 1.00 1.33 1.70 2.92 4.14

Tin 1.00 2.33 4.03 6.95 11.09

in t +1 +1 +2 +2 +5

IDIf — — +4 +4 +8

E stld +1 +1 +6 +6 +13

DrRa 1.00 .75 .60 .50 .42

TDr 1.00 1.75 2.35 2.85 3.27

Drt -1 — - -1 —— -1

Sub — — —- -4 -4 -11

Elimld -1 - - -5 -4 -12

NCh — “ +1 +1 +2 +1

RCog 29 29 24 20

Adid 101.001 101.002 101.003
101.004 
102.001
105.001
108.001 
111.001

101.005
101.006 
102.002
105.002
108.002 
111.002

101.007
101.008
101.009
101.010 
101.111
102.003
102.004
105.003
105.004
108.003
108.004
111.003
111.004

Grid 1 1 5 5 5

Figure 11.27 
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in d ic a te s ,  th e  i n i t i a l  leve l o f  complexity in  is .03 (30 id e as ,  

a l l  o f  which o r ig in a te d  in  p^g^), and the  i n i t i a l  level o f  homogeneity 

is  1.00 (a l l  30 id e as ,  having o r ig in a ted  in  p^g^, form one group).

As w ill be demonstrated, th e se  index numbers w ill  change through time.

In the in te rv a l  between time t^ and tg  a number of processes 

w ill  occur. These a re  marked by the  c i r c l e s  in Figure 11.25. The 

magnitude of th e se  processes w ill  depend on the  magnitude o f  each level 

(boxes and hexagons) a t  th e  beginning o f  each time period.

The f i r s t  o f  these  processes is  the  innovation r a t e  (InRa). The 

four var iab les  co n tr ib u t in g  to  the  innovation r a te  within p^g^ are 

shown in Figure 11.25. They opera te  according to  the formula

InRa = Pop X (2 -  Homo) X ~ + oiv x (1 1 .3)
Id 30

where InRa = Innovation ra te
Homo = Level o f  homogeneity
Div = Level o f  d iv e r s i ty
Id = Number o f  ideas in  th e  inventory

Since t h i s  formula w il l  produce f r a c t io n a l  r e s u l t s ,  a running 

to ta l  w ill be kept o f  how many innovations have occurred in p-jg-] s ince  

time t y  This running to t a l  appears in row s ix  o f  Figure 11.27 (T in). 

Because th e  number o f  innovations during any one time period must be a 

whole number, i t  w ill be assumed th a t  the  to ta l  number o f  innovations 

occurring w ith in  any one time period  w ill  include the f rac t io n  from the  

previous time period . Whenever a whole number is  reached within any 

given time p e r io d ,  t h a t  number w ill  be recorded as th e  number o f  

innovations f o r  t h a t  period  ( In ^ ) .  This appears in th e  seventh row 

in Figure 11.27.
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For place the to ta l  number o f  innovations between time t^ 

and tg  is  1 and i t  w ill  be assumed in  th i s  abbrev ia ted  model th a t  local 

innovations are immediately adopted (although i t  should be noted th a t  

the  ac tua l process i s  more complex, w ith  each innovation going through 

some s o r t  o f  s e le c t io n  process before adop tion ).  Since the re  has been 

one innovation in  p^g^ between t^ and t ^ ,  and s ince  th e re  has been 

no inward d if fu s io n  (no o th e r  places being in  ex is tence  y e t ) ,  the to ta l  

number o f  elements e s ta b l ish e d  between t-j and tg  i s  1 (row 9 in 

Figure 11.27). When d if fu s io n  becomes a f a c to r  in  th e  change process 

i t  w il l  become p a r t  o f  the es tab l ishm en t phenomenon (Estid ) according 

to  the  formula

EstId  = In^ + ID if (11.4)

where Est. = Number o f  ideas being es tab l ished  
during time period t  

Inx = Number o f  local innovations being 
e s ta b l is h e d  during time period t  

IDif = Number o f  ideas d if fu s in g  inward 
during time period t

One o f  the ways th a t  ideas can be l o s t  i s  through the d r i f t  

p rocess .  This operates  according to  th e  formula

DrRa = 1/Pop (11.5)

where DrRa = D r i f t  r a t e  
Pop = Population

Since t h i s  formula, l ik e  the  one fo r  innova tion , y ie ld s  f rac t io n a l

r e s u l t s  (and lo s se s  from the  an ces tra l  inventory  can only be whole

numbers), a running to t a l  w il l  be kept on the  d r i f t  p rocess. This w ill

begin a t  time t-j and w ill give the  t o t a l  accumulation fo r  any given

402



time per iod  (TDr). When the  to ta l  reaches a whol*e snionber, an element 

w il l  be dropped from the o r ig in a l  inventory  (Dr^ . •

S u b s t i tu t io n  occurs when an o ld  element is .dtUiscarded in  favor 

o f  a new one. In th i s  scheme, s u b s t i tu t io n  will .opioperate according to  

the  formula

Sub = (In^ -  1) + (ID if  -  1) ( H - 6 )

where Sub = Number o f  ideas  droppe-d Hfrom the  
geographic inventory did^ue t o  sub­
s t i t u t i o n

In^ = Number o f  loca l innova'tt^ions being 
e s ta b l is h e d  during tim'd 2period t  

IDif = Number o f  ideas diffus'lti'tig inward 
during time period t

Since i t  i s  unreasonable to  expect t h a t  a l l  adopt'io oos w il l  r e s u l t  in  

s u b s t i tu t io n s ,  an assumption is  made in  Formula 1 L  .5 t h a t  s u b s t i tu t io n  

to t a l s  one le s s  than the number of a d d i t io n s .  As 0 can be seen in  

Figure 11.27, th i s  formula r e s u l t s  in  no losses p la c e  P-jg-j between 

t^ and tg .  Later, however, the  lo sses  w ill  begin t  to accumulate.

The number o f  elements l o s t  due to d r i f t ,  added to  the

number l o s t  due to  s u b s t i tu t io n ,  gives the  total ihuiniber o f  elements 

e lim inated  (Elim) during any given time period, "l'huis produces the 

formula

Elimid = Dr^ + Sub

where Ilim id  = Number o f  elements s;dWubtracted 
from th e  o r ig in a l  in'Ve^eotory 
during a given time jp^oeriod 

Dr = Number o f  elements sibklubtracted
t  from th e  inventory d iw e  t o  d r i f t  

Sub = Number o f  elements s<bti*btracted
from th e  inventory d iw c  t o  
s u b s t i tu t io n

In place p^g^ th i s  formula produces one eliminati'OMoabetween t-| and tg
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(recorded in the  14th row o f  Figure 11.27).

Net change in th e  s iz e  of place inventory  i s  computed by

adding the  number o f  ideas e s ta b l i s h e d  during a given time period and 

su b tra c t in g  the number o f  e l im in a t io n s .  This produces the  formula

NCh = EstId  -  Elimid (11.8)

where NCh = Net change in  the  s i z e  of a
p la c e 's  inventory  during a given 
time period 

E stid  = Number of ideas e s ta b l ish e d
Elimid = Number o f  ideas e l im inated

Between t^ and t^  one element has been e s tab l ish ed  in  p^^^ and one 

element has been e l im ina ted .  This gives a n e t  change o f  zero (row 15 

in Figure 11.27). The number o f  ideas in  p-jgi a t  t ^ ,  th e re fo re ,  stands 

unchanged a t  30. However, th e  number o f  cognates (ideas p resen t in the 

o r ig in a l  inventory) has been reduced by one. The number o f  remaining 

cognates (RCog) a t  time t^  i s  th e re fo re  29. This index number w ill  

become important when between-place divergence i s  c a lcu la ted  (as was 

done in  Figure 11.14).

When o the r  places begin to  appear on th e  c i r c u l a r  p la in ,  between- 

place d if fu s io n  becomes p o ss ib le .  As Figure 11.27 in d ic a te s ,  d if fu s io n  

does no t begin u n t i l  the  period between t^  and t ^ .  Figure 11.25 

i l l u s t r a t e s  the f a c to r s  involved in  th i s  process . Incorporating  

d if fu s io n  in to  the model has made i t  necessary to  c a lc u la te  innovation 

and inward d if fu s io n  r a te s  as they occur in a l l  places on the c i r c u la r  

p la in  during each time i n t e r v a l .  The process w il l  be ou tl ined  below.

Inward d if fu s io n  depends on th e  r a te  o f  inward d is p e r s a l .  I t  

a lso  involves the  local p ropensity  to adopt the  a r r iv in g  propagules.
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Inward d if fu s io n  w il l  be ca lcu la ted  according to the following formula, 

with the r e s u l t s  f o r  each loca tion  being recorded on a ta b le  s im i la r  

to  th e  one appearing in Figure 11.28.

ID if .  = IDis. X PrAdP. (11.9)1 1 1  '

where IDif^ = Inward d if fu s io n  r a t e  a t  place i 
during a given time period 

IDis^. = Inward d isp e rsa l  r a te  a t  place i 
during a given time period 

PrAdPi = P ropensity  to  adopt propagules a t  
place i during  a given time period

Inward d isp e rsa l  can be c a lc u la te d  according to Formula 11.10.

Note th a t  in t h i s  model i t  w ill  be assumed t h a t  outward d ispersa l during 

any given time period i s  completely dependent on the  innovation r a t e .

. ID . .  T Popj

where IDis. = Inward d isp e rsa l  r a t e  a t  place i
Pop^ = Population o f  place i
ODiSj = Outward d ispersa l r a te  a t  place j
D.|j = Distance between places i and j

and ODis. = InRa.
J J

where InRa. = Innovation r a t e  in  p lace  j  during 
^ a given time period

Once a propagule a r r iv e s  in  a new lo c a tio n  i t  must go through a 

s e le c t io n  process before i t  takes r o o t .  This s e le c t io n  process involves 

the loca l p ropensity  to  adopt and can be ca lc u la te d  according to the  

formula
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Inward D iffusion  " P^oi

1:3 - *4 t * -  tg ^  - t g

ODis 102.001 102.002 102.003
102.004

IDis^Q^ 1.66 2.00 4.76

Pi"Ad^01 "83 .76 .75

IDifRa 1.37 1.52 3.57

"2

Figure 11.28
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where PrAdP. = Propensity  to adopt propagules a t  
place i

cSim .. = Cultural s im i la r i ty  between places 
i and j

eSimz; = Ecological s im i la r i ty  between places 
i and j

Cultural s im i l a r i t y  between two places w ill  change during every 

time in te rv a l  and th e re fo re  must be updated cons tan t ly  during the 

operation  o f  the  model. Cultural s im i la r i ty  w ill  be ca lc u la te d  according 

to  Formula 11.12, which follows from Odum's index o f  s im i la r i ty  between 

two samples (Odum 1971:144).

ZCIdii
cSim.j = ________ ]2________ (11.12)

Numld .̂ + Numldj

where cSim... = Cultural s im i la r i ty  between places 
i and j

C ld . .  = Ideas common to  both i and j

Numldj = Total number o f  ideas in  p lace i
Numldj = Total number o f  ideas in  place j

As was i l l u s t r a t e d  in Figure 11.14, a l l  places s t a r t  out with the

same ideas a t  time t ^ .  In Figure 11.27, place p^^^ s t a r t s  ou t with 

30 ideas. All o the r  places on the  c i r c u la r  p la in ,  reg a rd less  of when 

they were f i r s t  s e t t l e d ,  begin with the  same 30 ideas .  During the 

periods following time t.j d r i f t  and su b s t i tu t io n  reduce th e  number o f  

ideas common t e  d i f f e r e n t  p laces .  Local innovation and inward d i f fu s io n  

ra te s  increase  the  number o f  ideas in  each p la c e 's  inven tory . Inward 

d iffu s ion  a lso  a f f e c t s  the number o f  ideas held in common with o th e r
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places .  When d i f fu s io n  occurs, each place a f fe c te d  w ill  experience an 

increase  in the number o f  ideas held in common w ith the  o th e r  p lace . 

Convergence between such places w ill then r e s u l t .  At the  same time, 

divergence from p laces  not receiv ing  the same d if fu s io n  wave w ill occur.

Inward d if fu s io n  w ill  a lso  a f f e c t  th e  innovation  r a t e  i t s e l f  by 

reducing homogeneity and increasing  complexity. These c a lcu la t io n s  

must be done continuously  fo r  each p lace . The f a t e  o f  each innovation 

must be traced  to  see  i f  i t  is  l i k e ly  to  d isp e rse  to  ano the r  p lace , 

and i f  i t  i s  l i k e ly  to  be adopted. Such processes  w ill  g re a t ly  modify 

the i n i t i a l  d i f f e r e n t i a t io n  surface  shown in F igure 11.20.

Ecological s im i l a r i t y ,  the o the r  f a c to r  in determ ining a p la c e 's  

propensity  to  adop t,  can be ca lcu la ted  by counting  th e  zones th a t  

separa te  two places on the c i r c u la r  p la in .  I f  two places a re  in the  

same ecological zone (see Figure 11.22), they w il l  e x h ib i t  the  maximum 

amount of eco log ica l s im i la r i ty .  I f  they are  in d i f f e r e n t  zones, t h e i r  

s im i la r i ty  w ill be l e s s .  Ecological s im i la r i ty  can be estim ated  from 

the following scheme

eSim.j = Number o f  sep a ra t io n s :  (11.13)

Samei zone = Vl/1 = 1.00

One zone = ^ 2  = .70

Two zones = ^ 3  = .57

Three zones = V v i  = .50

Row 17 in Figure 11.27 shows a l l  the  ideas added to  p lace  p^^^ 

during each time period  (Adid). These ideas come to  p^^^ e i t h e r
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through local innovation o r  through d if fu s io n .  Each element shown in 

row 17 has been ass igned  a number. These elements are  i d e n t i f i e d  

f i r s t  by a place des igna tion  (where they were invented) and second by a 

sequence number. Idea 101.001, fo r  example, is  the f i r s t  element 

invented in place p^^^ ( a f t e r  the o r ig ina l 30). Idea number 102.002 i s  

the second element invented in place p-jgg, and so on. These element 

numbers follow the precedent s e t  in  Figure 11.12. Row 17 in  Figure 11.27 

thus provides a record  o f  a l l  th e  ideas t h a t  have been added to  th e  

inventory  a t  p-jg-j s in c e  time t ^ .

The bottom row in  Figure 11.27 id e n t i f i e s  the v a r ie ty  o f  elements 

w ith in  p lace p^g^ (G rid). At time t p  fo r  in s ta n ce ,  a l l  th e  elements 

in p^g^ (includ ing  th e  o r ig in a l  30) o r ig in a ted  in  p^gp  At t-j i t s  

v a r ie ty ,  o r  number o f  groups o f  ideas ,  was th e re fo re  1. Between tg  and 

t^  elements from fo u r  o th e r  places were added to  the inventory  in p-|g-j 

and t h i s  increased  the  number o f  groups to  5.

Figure 11.28 shows th e  ca lcu la t io n s  t h a t  produced th e  various 

d if fu s io n  r a te s  between p^gg and p^gp  Such c a lc u la t io n s  were made fo r  

a l l  13 places on th e  c i r c u la r  p la in  and the  r e s u l t s  f o r  p^g-j appear in 

row 8 o f  Figure 11.27 ( ID if ) .  Since so many c a lc u la t io n s  were made, 

only Figure 11.28 w il l  be snown here. As t h i s  diagram i l l u s t r a t e s ,  the  

invention  o f  element number 102.001 occurred in  p^gg between t^  and t ^ .

Each time an idea i s  invented , i t  i s  em itted . In t h i s  way i t  

becomes a propagule . I f  i t  surv ives the s e le c t io n  p rocess ,  i t  may 

become a migrule to  another p lace . I t  has been assumed, then ,  th a t  

idea number 102.001 was immediately emitted toward o th e r  p laces on the 

c i r c u la r  p la in .  One such p lace i s  p^gp Following Formula 11.10
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(with between-place d is ta n ces  being given in Figure 11 .29), i t  can 

e a s i l y  be seen how th e  inward d isp e rsa l  r a t e  fo r  th i s  element a t  p^g^ 

i s  1 .66. I f  t h i s  number had been le ss  than 1 .00, i t  would have been 

assumed th a t  the  propagule had d ied in t r a n s i t  and never reached p-|g-j. 

Most c a lc u la t io n s  o f  t h i s  na tu re  y ie ld ed  such r e s u l t s .

Since th e  number was g r e a te r  than 1 .00, we can now c a lc u la te  th e  

p ro b a b i l i ty  t h a t  the propagule w il l  be adopted in p^g^. As Figures

11.27 and 11.31 show, a t  time t^  th e re  were 29 remaining cognates in 

P-jgi (RCog) and 27 in p^gg. These rep re sen t  possib le  elements held 

in  common a t  both places s ince  the se  are  the  elements t h a t  were p a r t  

o f  the  a n c e s t ra l  inventory  of both places a t  time t-j. The question 

then becomes, which p a r t i c u l a r  ideas were l o s t  in p^g^ and which ones 

were lo s t  in p^gg? To answer t h i s  question we must now re tu rn  to  a 

c a lc u la t io n  o f  p r o b a b i l i t i e s .

Loss o f  Cognates 

Performing the p ro b a b i l i ty  c a lc u la t io n s  shown in Figure 11.15 

w ill y ie ld  th e  most l i k e l y  number of cognates remaining in  two places 

from the o r ig in a l  inven tory . Since the  p ro b a b i l i ty  t r e e  shown in 

Figure 11.15 becomes unbelievably  cumbersome a f t e r  only a few s te p s ,  

a m odification  o f  the  procedure has been made fo r  where the re  are  many 

lo sses  through time. An example o f  th i s  m odification i s  i l l u s t r a t e d  

in  Figure 11.30.

In t h i s  diagram, th e  t o t a l  number o f  ideas remaining in places 

i and j  i s  24 out o f  an o r ig in a l  29 (remember t h a t  the  lo ss  between t^ 

and tg  o f  one idea from th e  o r ig in a l  inventory o f  30 i s  tran sm itted
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101 102 103 104 105 106 107 108 109 110 111

101
102 10
103 20 10
104 30 20 10
105 10 20 30 40
106 20 30 40 50 10
107 30 40 50 60 20 10
108 10 15 22 31 15 22 32
109 20 23 28 36 23 28 37 10
110 30 32 42 42 32 42 43 20 10
111 10 15 22 31 15 22 32 20 30 40
112 20 23 28 36 23 28 37 30 40 50 10
113 30 32 42 42 32 42 43 40 50 60 20

Between-Place Distances

Figure 11.29
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to  a l l  subsequent genera tions  on the c i r c u la r  p la in ) .  Since only the 

s ig n i f i c a n t  p a r ts  o f  the  t r e e  a re  shown, only a s in g le  pathway appears 

f o r  each p o ss ib le  outcome. As was mentioned above, however, th e  to ta l  

number o f  pathways to  each poss ib le  outcome w ill  follow  th e  sequence 

o f  the  binomial c o e f f i c i e n t .

In t h i s  p ro b a b i l i ty  t r e e  the re  are f iv e  p o ss ib le  outcomes, ranging 

from f iv e  id e n t ic a l  e l im ina tions  in  places i and j  ( leaving  24 iden tica l 

elements, or cognates , in each place) to zero id e n t ic a l  elim inations 

(leaving 19 remaining cognates in each p la c e ) .  The p ro b a b i l i ty  

o f  each outcome ("S" or s im i la r  lo s s ,  "D" o r  d i f f e r e n t  lo ss )  i s  ind icated  

on the edge o f  each branch on th e  t r e e  (5 chances ou t o f  29 p o s s i b i l i t i e s ,

4 chances ou t o f  28 p o s s i b i l i t i e s ,  e t c . ) .  Losses o f  s im i la r  elements 

descend down the  le f t -h a n d  s id e  o f  the t r e e  while lo sses  o f  d i f f e r e n t  

elements descend down the r igh t-hand  s ide .  By m ultip ly ing  toge ther  

a l l  the p r o b a b i l i t i e s  along each pathway, th e  to t a l  p ro b a b i l i ty  of each 

outcome can be ob ta ined . The complete procedure f o r  c a lc u la t in g  each 

o f  the f iv e  p o s s ib le  outcomes shown in Figure 11.30 follows from the 

formul a

0 , P X b (11.14)
0

where p^ = P ro b a b i l i ty  th a t  each outcome in  i w ill  
a lso  occur in j  (5s, 4 s .  . .Os)

p = P ro b a b i l i ty  ca lcu la t io n  fo r  each outcome 
(5s = 1 X 2 X 3 X 4 X 5)
(4s = 24 X 2 X 3 X 4 X 5)
(3s = 23 X 24 X 3 X 4 X 5)
( e tc . )
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b = Binomial c o e f f i c ie n t  fo r  each outcome 
(For an exp lanation  o f  th i s  elem ent, see 
Figure 11.15 and i t s  accompanying des­
c r ip t io n )

c = Number o f  possib le  outcomes 

and c = N! (11.15)
(N - r ) !

where N = Number o f  o r ig in a l  elements 

r  = Number o f  lo sses

The most l i k e ly  outcome from th i s  procedure rep resen ts  the probable 

number o f  common ideas th a t  have been re ta in ed  in two d i f f e r e n t  p laces .

In the  case o f  p-jQ-j and p^Qg the  most l i k e ly  number o f  cognates remaining 

in both places a t  time t^  i s  27. This number, plus ideas 101.001 and

101.002 (which were c a r r ie d  to  p^^g during the m igration  p rocess)  is  

then in se r ted  in to  th e  numerator in Formula 11.12. This re p re se n ts  the 

number o f  ideas common to  both p la ces .  The to t a l  number o f  ideas i s  the 

two places in 31 and 29 a t  time t^  (see Figures 11.27 and 11 .31 ).  These 

form the denominator in  Formula 11.12. The r e s u l t  o f  t h i s  c a lc u la t io n  

then becomes the  f i r s t  term in the numerator o f  Formula 11.11 (c u l tu ra l  

s im i la r i ty  between i and j ) .  Since the  two places a re  in a d ja c e n t  

eco log ica l zones (see Figure 11 .22 ),  th e  ecologica l s im i l a r i t y  between 

them is  .70 (from Formula 11 .11). The r e s u l t s  o f  Formula 11.12 

in d ic a te ,  then , t h a t  in  p^^^ th e  p ropensity  to adopt element 102.001 

between t^  and t ^  is  .83.

Since the inward d if fu s io n  r a t e  (IDifRa) shown in Figure 11.28 is  

g r e a te r  than one, we can assume t h a t  t h i s  element has experienced 

estab lishm ent in place p^^^. Also, since  we are  not dea ling  with
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30

Remaining 
Elements - 
in place j

Remaining 
Elements 
in  place i

r  = 5 N = 29
(N

N!
= 1.4 X

- r ) !
10?

Possib le  
Outcomes 
(Number o f  
S im ilar  
Losses)

R esulting 
Number of 
Remaining 
Cognates

Binomial
C o e ff ic ien t

P robab il i ty
Calculation
Times
Binomial
C o eff ic ien t

Number of 
Combinations

P ro b a b i l i ty  
o f  Outcome-

5s 24 1 120 1.4 X 10^ >.001

4s 23 5 14400 1.4 X 10^ .001

3s 22 10 331200 1.4 X 10^ .02

2s 21 10 2428800 1.4 X 10^ .17

Is 20 5 6375600 1.4 X 10^ .44

Os 19 1 5100480 1.4 X 10^ .35

Figure 11.30
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f r a c t io n s  i t  w ill  be assumed th a t  the re  has been an add i tion  o f  ex ac tly

one s in g le  element to  the inventory  o f  p-jg-j (IDif^g^ in Figure 11.28).

Element 102.001 is  then added to  the  t a l l y  shown in  Figure 11.27 (AdId).

During the  next time per iod , when the  p ro p en s ity  to  adopt is  again

c a lc u la te d ,  th i s  new element w ill form p a r t  o f  th e  inventory  common to

both p-jQi and other p laces .  This w ill  in c re a se  s l i g h t l y  th e  propensity

to adopt any propagules d ispe rs ing  in to  p^g^ from p^^^ any o the r

places adopting element number 102.001).

Note th a t  in Figure 11.28 the  inward d if fu s io n  r a t e  (IDifRa)

between time t_  and t .  i s  3 .57. This i s  g r e a t e r  than the  to t a l  number 
5 0

of elements d ispersed  out o f  p^gg during t h a t  p a r t i c u la r  time period . 

Although such d iscrepencies  w i l l  have a use when the  d is tance  between 

places i s  g r e a te r ,  i t  i s  c l e a r ly  im possible in  t h i s  s i tu a t io n .  Therefore , 

the  s t ip u l a t i o n  must be made th a t

ID i f . .  < ODis. (11.16)
J  * J

where ID i f . .  = Number o f  elements d if fu sed  from 
place j  to  p lace i

ODis. = Number o f  elements d ispersed  out 
^ o f  place j

When migration occurs ,  i t  w ill  be assumed th a t  i t  occurs a f t e r  a l l  

the w ith in -p lace  processes f o r  t h a t  time per iod  have been completed in  

the  p a ren t  lo c a t io n .  The sequence o f  events producing the  various mag­

n itudes  in  Figures 11.27 and 11.28 w ill th e re fo re  be as follows:
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1. D r if t
2. Innovation
3. Inward Diffusion
4. S u b s t i tu t io n
5. Outward Migration
6. Boatload D r if t

The l a s t  process mentioned, boatload d r i f t ,  is th e  founder e f f e c t  

described in  e a r l i e r  ch ap te rs .  This occurs when a small sample of a 

population (such as might be involved in a migratory movement) possesses 

a combination o f  elements t h a t  i s  d i f f e r e n t  in s iz e  and p roportion  from 

the  parent body. Since d r i f t  c o n tr ib u te s  to  numerical con trac tion  

(see e a r l i e r  chapters  f o r  an exp lanation  o f  th i s  phenomenon), i t  w il l  be 

assumed th a t  in a few cases t h i s  numerical con trac tion  w il l  r e s u l t  in

e lim in a tio n .  Studies o f  small populations bear th i s  out (B ird se l l  1972:

407).

When a population m igrates  to  a new place i t  w ill  be assumed th a t

upon se tt lem en t th e  population o f  the  new place will be 1 .00 .  From th is

base p o in t ,  new growth w il l  occur.  While in t r a n s i t  the  d r i f t  process

w ill  acc e le ra te  so th a t  en rou te  d r i f t  w il l  be added to  the  amount o f

d r i f t  experienced in  the  o ld  lo c a t io n ,  according to th e  formula

2 1
BDr = --------  + _____  (11.17)

Popi Popj

where BDr = Boatload d r i f t  (founder e f f e c t )

Pop^ = Population o f  new location

PoPj = Population o f  old location

Therefore , in Figure 11.31, no te  th a t  th e  d r i f t  ra te  (DrRa) in  p^gg 

between tg  and t^  i s  2 .75. This higher d r i f t  r a t e  w ill occur only once
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in  a p la c e 's  h is to ry .

Figures 11.31 through 11.33 show the  w ith in -p lace  change th a t  

occurs in p laces  p-|g2, p^gg, and p^^^ in  exac tly  the  same say th a t  

Figure 11.27 i l l u s t r a t e d  th e  development of p^^^. Other places on the  

c i r c u l a r  p la in  have s im i la r  sequences o f  d i f f e r e n ta t io n .

Between-PI ace Pi vergence

Computing the  c u l tu ra l  s im i la r i ty  between a l l  p laces on the  

c i r c u l a r  p la in  from time t .  through t^  produces the  s im i la r i ty  m atrices
O 0

shown in  Figures 11.34 through 11.37. These diagrams show how each 

place has diverged from each o th e r  p lace and the e x te n t  to  which th i s  

has occurred . Given d i f f e r e n t  param eters, the  development would be 

d i f f e r e n t ,  b u t  the ones used in  th i s  chap ter  w ill  s u f f ic e  fo r  i l l u s t r a t i v e  

purposes. A rriv ing  a t  a more adequate understanding o f  how each o f  

these  processes  opera tes  in  rea l l i f e  w ill  be the su b je c t  of many 

fu tu re  s tu d ie s .  This th e s i s  should be seen as an in troduction  to  such 

endeavors.

Converting the  s im i l a r i t y  m atrices in to  maps produces the diagrams 

shown in Figures 11.38 through 11.41. These maps show the  d i f f e r e n ta t io n  

surfaces  from four d i f f e r e n t  p laces as they have developed through tim e. 

These maps, p a r t i c u l a r ly  the  ones in  Figure 11.41, can be compared 

with th e  map appearing in Figure 11.20. Whereas the e a r l i e r  map showed 

the d i f f e r e n t i a t i o n  su rface  as i t  developed under conditions o f  equal 

change ra te s  and w ithout d i f fu s io n ,  the  l a t e r  maps i l l u s t r a t e  what happens 

when change r a te s  are  not equal and when d iffu s ion  i s  tak ing  p lace .

Note, fo r  example, how the  highly  reg u la r  c i r c le s  in Figure 11.20 give
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Within-Place Change

^2 ^3 ^4 ^5 ^6

Pop 1.00 1.33 1.66 2.00

Div .03 .05 .09 .18

Homo 1.00 .92 .81 .44

Numld 30 29 30 31 32

InRa .96 1.47 2.15

Tin 2.33 3.29 4.76 6.91

In^ +1 +1 +1 +1

IDif -  +1 +3 +11

Estid  +1 +2 +4 +13

DrRa 2.75 1.00 .75 .60

TDr 3.75 4.75 5.50 6.10

Dr -2  -1 -1 -1
t

Sub — — -2 “11

Elimid -2  -1 -3 -12

NCh -1 +1 +1 +1

RCog 29 27 26 25 13

Adid 101.001 102.001 102.002 102.003
101.002 101.003 101.005 102.004

101.006 101.007
103.001 101.008

101.009 
101.110 
101.111
103.002
105.003
108.003
108.004
111.003
111.004

Grid 1 2  3 6

Figure 11.31 

418



With!n-Place Change p,
103

^3 ^4 tg

Pop 1.00 1.33 1.66

Div .06 .10 .13

Homo .92 .84 .63

Numld 29 28 28 29

InRa 1.03 1.53

Tin 3.29 4.32 5.85

In^ +1 +1 +1

IDif +1 — +5

Estid  +2 +1 +6

DrRa 3.00 1.00 .75

TDr 6.75 7.75 8.50

Dr^ -3 -1 -1

Sub — — -4

Elimid -3 -1 -5

NCh -1 — +1

RCog 27 24 23 18

Adid 101.001 103.001 103.002
101 .002 101 .007
102.001 101.008
101.003 102.003

102.004
104.001

Grid 2 3 4

Figure 11.32
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Within-Place Change

Pop

^4 IMIG
t s

1.00
^6

1.33

Div .11 .15

Homo .84 .77

Numld 28 26 26

InRa 1.03 1.06

Tin 4.32 5.38

In
t

IDif

4-1 4-1

E stid 4-1 4-1

DrRa 3.00 1.00

TDr 9.75 10.75

Dr^ -3 -1

Sub - -

Elimid -3 -1

NCh -2

RCog 24 21 20

Adid 101.001 104.001
101.002
102.001
101.003
103.001

Grid

Figure 11.33
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101 102 105 108 111

101 1.00

102 .96 1.00

105 .96 .93 1.00

108 .96 .93 .93 1.00

111 .96 .93 .93 .93 1.00

Cultural S im ila r i ty  a t  Time t^

Figure 11.34
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101 102 103 105 106 108 109

101 1.00

102 .83 1.00

103 .80 .89 1.00

105 .83 .86 .82 1.00

106 .80 .82 .82 .89 1.00

108 .83 .86 .82 .86 .82 1.00

109 .80 .82 .82 .82 .82 .89 1.00

111 .83 .86 .82 .86 .82 .82 .82

112 .80 .82 .82 .82 .82 .82 .82

Cultural S im i la r i ty  a t  Time t

m  112

Figure 11.35

.89 1.00
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101 102 103 104 105 106 107 108 109 110 111

101 1.00

102 .80 1.00

103 .67 .88 1.00

104 .63 .80 .85 1.00

105 .80 .83 .77 .77 1.00

106 .67 .77 .75 .74 .88 1.00

107 .63 .77 .74 .69 .80 .85 1.00

108 .80 .77 .77 .83 .77 .77 1.00

109 .67 .77 .75 .74 .77 .75 .74 .88 1.00

110 .63 .77 .74 .69 .77 .74 .69 .80 .85 1.00

111 .80 .77 .77 .83 .77 .77 .83 .77 .77 1.00

112 .67 .77 .75 .74 .77 .75 .74 .77 .75 .74 .88

113 .63 .77 .74 .69 .77 .74 .69 .77 .74 .69 .80 .85 1.00

Cultural S im i la r i ty  a t  Time tg

Figure 11.36
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101 102 103 104 105 106 107 108 109 110 111

101 1.00

102 .77 1.00

103 .50 .68 1.00

104 .39 .62 .76 1.00

105 .77 .68 .55 .41 1.00

106 .50 .55 .55 .58 .68 1.00

107 .39 .41 .58 .65 .62 .76 1.00

108 .77 .68 .55 .41 .68 .55 .41 1.00

109 .50 .55 .55 .58 .55 .55 .58 .68 1.00

110 .39 .41 .58 .65 .41 .58 .65 .62 .76 1.00

111 .77 .68 .55 .41 .68 .55 .41 .68 .55 .41 1.00

112 .50 .55 .55 .65 .55 .55 .58 .55 .55 .58 .68

113 .39 .41 .58 .58 .41 .58 .65 .41 .58 .65 .62 .76 1.00

Cultural S im i la r i ty  a t  Time tg

Figure 11.37
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Figure 11.38 
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way to the extensive  trough located around place in Figure 11.41. 

This trough represents increasing divergence between p-jg  ̂ and p-jĝ  (and 

places near p^g^). This has come about primarily from the accelerated  

rate of change in P-jg-j* As was explained in previous chapters, such 

divergence can be produced s o le ly  by d ifferen t  rates o f  change, even 

though two places may be changing in the same d irection . The same 

pattern can be noted in Figure 11.40.

At the end o f  s ix  time periods, then, the evolutionary development

o f  13 places has been traced. Adding d iffusion to the dendritic  model

shown in Figure 11.9 w i l l  produce the more accurate re t icu la te  model 

shown in Figure 11.42. The diagonal l in e s  in Figure 11.42 represent 

the between-place d iffus ion  i l lu s tr a ted  in Figures 11.27 through 11.33. 

Any representation o f  an area's phylogeny must be r e t ic u la te  in nature. 

The new model in Figure 11.42 i s  more complex and i s  c lo ser  to r e a l i ty ,

but unfortunately i t  i s  s t i l l  only an extremely simple and inadequate

representation o f  what happens in actual l i f e .  Even to represent a 

portion o f  the vast interlocking network of processes and forces hinted 

a t  in Figure 11.25 may prove to be more than one l i f e t im e  can handle.

Nevertheless, t h i s  thesis  has pointed the way toward a larger  

model of the geographic system and has id en t if ied  many o f  the variables  

that must be part o f  such a system. The ultimate concern o f  the  

geographical scholar i s  the understanding of how regions change and 

d if fere n t ia te  from one another. By focusing on the processes that 

produce th is  change we may one day arrive at such an understanding. 

Empirical research w il l  estab lish  the exact rates a t  which each geo­

graphic process operates, but we also  need a conceptual scheme o f  how
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these processes in te r r e la te .  This d issertation  provides such a scheme, 

which should be viewed as a springboard toward a larger and more adequate 

model.
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Appendix 

THE STRUCTURAL MODEL

On the following page appears an i l lu s tr a t io n  o f  the en tire  

structural model. In previous chapters, portions o f  th is  model have 

already been presented. Here, they have been combined into  one com- 

plated diagram, which ou tlines  the various arguments that have been the 

subject of th is  d is ser ta t io n .  As with a l l  ea r l ier  examples, boxes 

indicate le v e ls  and c ir c le s  indicate processes, while hexagons 

indicate s ta te s  that are properly neither lev e ls  nor processes. Unless 

indicated, i t  is  to be assumed that the variables shown refer  to  things 

occurring within place i ,  which i s  the primary focus of th is  model.

The key to the abbreviations used is  as follows:

NExtId Numerical extent of ideas (chapter 3)

Numid Number o f  d ifferen t  ideas (chapter 3)

KSA Knowledge, s k i l l s ,  and a b i l i t i e s  (chapter 3)

OWN D esires , wants, and needs (chapter 3)

QAB Opinions, a t t i tu d e s ,  and b e l ie fs  (chapter 3)

Estid Establishment o f  ideas (chapter 6)

EstLIn Establishment o f  local innovations (chapter 6)

PrAd Propensity to adopt (chapter 6)

WinEff Window e f f e c t  (chapter 6)
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'OD, i efOrD,

XI a D ir t ]
f a t e

He,
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ForRes Forces o f  resistance (chapter 6)

Forimp Forces o f  imposition (chapter 6)

Dem Demand (chapter 6)

Pop̂ . Population o f  place i (chapter 6)

Inc Income (chapter 6)

Homo Homogeneity (chapter 4)

Div D iversity  (chapter 4)

Grid Groups o f  ideas (chapter 4)

InRa Innovation rate (chapter 7)

Urb Urbanization (chapter 7)

Leis Leisure (chapter 7)

Difj^ Diffusion from place j  to place i (chapter 8)

PrAdP Propensity to adopt propagules (chapter 8)

eSimu; Ecological s im ilar ity  between place i and place j
(chapter 8)

cSim Cultural s im ilar ity  between place i and place j
(chapter 8)

D is _  Dispersal from place j  to place i (chapter 8)

EnCji Encroachment o f  place j  upon place i  (chapter 8)

Att- Attraction of place i (chapter 8)

Res  ̂ Resources (chapter 8)

ODis. Outward dispersal from place j (chapter 8)
J

DirSp Directional s p e c i f ic i t y  (chapter 8)

I s o l . j  I so la t ion  o f  place i from place j  (chapter 8)

Bar-j Barriers between places i and j (chapter 8)

cBar^j Cultural barriers between places i and j  (chapter 8)
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cGrij

TopBar^■

TrTIDjj

SpD,.

CoD,j

HlD
10

AdDjj

'^°10

" °1 0

CPDij

CPHi

HiStj

POPj

NExpId

NExpLId

D if ld . .

DifAr..

Higln-i

ComRa

Access

Cultural groups between places i and j  (chapter 8)

Topographic barriers between places i  and j 
(chapter 8)

Distance between places i and j  (chapter 8)

Travel time distance between places i  and j 
(chapter 8)

Spatial distance between places i  and j  (chapter 8)

Cost distance between places i  and j  (chapter 8)

Hierarchical distance between places i and j 
(chapter 8)

Administrative distance between places i and j  
(chapter 8)

Graphic distance between places i and j  (chapter 8)

Linear distance between places i and j  (chapter 8)

Central place distance between places i and j  
(chapter 8)

Central place hierarchy (chapter 8)

Hierarchical status o f  place j  (chapter 8)

Population o f  place j  (chapter 8)

Numerical expansion o f  ideas (chapter 9)

Numerical expansion o f  local ideas (chapter 9)

Diffusion o f  ideas from place j to  place i 
(chapter 8)

Diffusion o f  a r t i fa c ts  from p la c e ,j  to place i 
(chapter 8)

Migration o f  individuals from place j  to  place i 
(chapter 8)

Communication rate (chapter 9)

A c c e ss ib i l i ty  (chapter 9)
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DrRa Drift rate (chapter 9)

Elimid Elimination of ideas (chapter 10)

Subid Substitution o f  ideas (chapter 10)

NConId Numerical contraction of ideas (chapter 10)

NConIn Numerical contraction o f  individuals (chapter 10)

DeRa Death rate (chapter 10)

OMigIn Out-Migration o f individuals (chapter 10)

ODisId Outward dispersal o f  ideas (chapter 10)

ODisAr Outward dispersal o f  a r t i fa c ts  (chapter 10)

ODis  ̂ Outward dispersal from place i (chapter 10)

Vag V agility  (chapter 10)

Emis Emissiveness (chapter 10)

Pres Prestige (chapter 10)
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