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F O R E W A R D

The purpose o f  t h i s  re s e a r c h  is  t o  ex tend  an e x i s t i n g  t h e o r y  

c o n c e r n in g  th e  e v o l u t i o n  o f  r u r a l  s e t t l e m e n t  p a t t e r n s .  Hudson 's  t h e o r y  

on r u r a l  s e t t l e m e n t  l o c a t i o n  i n  an a g r i c u l t u r a l  s e t t i n g  se rves  as the  

base o f  t h e  t h e o r e t i c a l  d ev e lop m e n t .  T h i s  r es ea rc h  e x te n d s  Hudson 's  

v.'ork t o  r u r a l  n o n - f a r m  s e t t l e m e n t  and d i s a g g r e g a t e s  t h e  r u r a l  s e t t l e 

ment i n t o  t h r e e  components ,  i . e . ,  newly  s e t t l e d ,  abandoned,  and 

r e s i d u a l  h o u s in g .

The p r i n c i p a l  p rem ise  o f  t h i s  work i s  t h a t  d w e l l i n g s  in  th e  c o n 

te m p o ra ry  r u r a l  s e t t l e m e n t  a r e  p o s i t i o n e d  so as t o  o p t i m i z e  t h e i r  

r e s i d e n t s '  a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  c e n t e r s .  Here ,  a c c e s s i b i l i t y  

i s  measured by a r u r a l  d w e l l i n g ' s  l o c a t i o n  t o  n u c l e a t e d  s e t t l e m e n t s  and 

t o  th e  p r i n c i p a l  roads  l e a d in g  t o  t hese  c e n t e r s .

E x p l a n a t i o n  o f  t h e  p a t t e r n  o f  t h e  r u r a l  s e t t l e m e n t  in  a s o u t h 

w e s te rn  Oklahoma c o u n t y  and i t s  e v o l u t i o n  i s  t h e  s p e c i a l  p rob lem  

add ressed  i n  the d i s s e r t a t i o n .  The r u r a l  s e t t l e m e n t  p a t t e r n  o f  t h e  

s t u d y  a re a  a t  any one t im e  i s  seen as t h e  s p a t i a l  s y n t h e s i s  o f  r e s i d u a l  

hous in g  and the  two s e t t l e m e n t  p ro c e s s e s ,  new s e t t l i n g  and aban d on ing .  

In a n a l y z i n g  th e s e  3 e lements  4 s p e c i f i c  q u e s t i o n s  were posed:

1) To what e x t e n t  i s  t h e  p a t t e r n  o f  new s e t t l i n g  random 
o r  non-random.



2) To what  e x t e n t  i s  the  p a t t e r n  o f  abandonment random 
o r  non-random,

3) To what e x t e n t  i s  t h e  p a t t e r n  o f  r e s i d u a l  d w e l l i n g s  
random o r  non-random, and,

4) How a re  t h e  p a t t e r n s  o f  abandonment and new s e t t l i n g  
combined w i t h  th e  e x i s t i n g  s e t t l e m e n t  t o  fo rm  th e  
s e t t l e m e n t  m o rph o log y  a t  a s p e c i f i c  t i m e .

in a d d i t i o n  t o  e v a l u a t i n g  th e  p a t t e r n s  o f  s e t t l e m e n t  p r o c e s s e s ,  e x p l a n 

a t i o n  f o r  changes i n  p a t t e r n  were so ugh t .

S e t t l e m e n t  Fundamenta ls

S e t t l e m e n t  morpho logy  and p ro cess  have been and remain fundamen ta l  

c o n ce rn s  o f  s e t t l e m e n t  g eog raphy .  R e l a t i n g  t o  r u r a l  s e t t l e m e n t ,  Hudson

( 1969) s t a t e d  t h a t  m o rph o lo g y  " . . . i s  the s p a t i a l  r e a l i z a t i o n  o f  t r a n s 

f o r m a t i o n s  on t h e  p o p u l a t i o n  produced by s e t t l e m e n t  p r o c e s s ,  o r  s e t t l i n g ,  

( p .  365) A l t h o u g h  th e s e  fu n d a m e n ta ls  have p e r s i s t e d  i n  r u r a l  s e t t l e m e n t  

geog rap hy ,  t h e i r  t r e a t m e n t  in  r e s e a r c h  has begun t o  change f rom b e in g  

m a i n l y  d e s c r i p t i v e ,  as i n  t h e  p a s t ,  t o  b e in g  t h e o r e t i c a l ,  as some r e c e n t  

works  i n d i c a t e .

Europeans were  th e  f i r s t  t o  d e s c r i b e  r u r a l  s e t t l e m e n t  m o r p h o l o g i e s ,  

b u t  t h e y  q u i c k l y  ga ined  a d h e r e n t s  i n  o t h e r  p a r t s  o f  th e  w o r l d . ^

D e n s i t i e s ,  then i n d i c e s  r e l e v a n t  t o  s p e c i f i c  a reas  and d a t a ,  and more 

r e c e n t l y  q u a n t i t a t i v e  t e c h n i q u e s  have been used f o r  m easu r ing  s e t t l e m e n t

For examp le;  Rober t  B. H a l l ,  " R u r a l  S e t t l e m e n t  Forms o f  t h e  M o n t i -  
c e l l o  Quadrang le  o f  K e n t u c k y , "  Comptes Rendus du Congres I n t e r n a t i o n a l  
de G é o g r a p h ie , P a r i s  1931, Tome 111, 257 -268 ;  , "Some R ura l
S e t t l e m e n t  Forms in  J a p a n , "  G e o g ra p h ic a l  Review 20 (1 9 3 1 ) ,  9 3 -1 2 3 ;
E. C o t to n  M a th e r ,  "A L i n e a r - D i s t a n c e  Map o f  Farm P o p u l a t i o n  i n  the  U n i te d  
S t a t e s , "  A n n a ls  o f  t h e  A s s o c i a t i o n  o f  Amer ican  Geographers  43 (June 1944) ,  
173- lS O ;  Isamu M a tu i ,  " S t a t i s t i c a l  S tudy  o f  th e  D i s t r i b u t i o n  o f  S c a t t e r e d  
V i l l a g e s  in  Two Regions o f  t h e  Tonami P l a i n ,  Toyama P r e f e c t u r e , "  Japanese 
J o u r n a l  o f  Geology  and Geography 9 (1 9 3 2 ) ,  2 5 1 -2 66 ;  and ,  Edna S c o f i e l d ,  
"The O r i g i n  o f  S e t t l e m e n t  P a t t e r n s  i n  Rura l  New E n g l a n d , "  G eo g rap h ica l  
Review 28 (Dec. 1938) ,  652- 6 6 3 .
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m o r p h o lo g ie s .  Most o f  t h e  e a r l i e r  s e t t l e m e n t  s t u d i e s  t r e a t i n g  morpho

lo g y  were f o r  e i t h e r  d e s c r i p t i v e  o r  c l a s s i f i c a t o r  y pu rposes  and f o r  o n l y  

c e r t a i n  p a r t s  o f  the w o r l d . ^  The f i r s t  s i g n i f i c a n t  t h e o r e t i c a l  work 

r e l a t i n g  t o  m a t r i x  d e s ig n  i n  r u r a l  s e t t l e m e n t  was C h r i s t a l l e r ' s  (1933)  

on c e n t r a l  p l a c e ,  but  t h i s  t h e o r y  and i t s  f u r t h e r  deve lopment  by Losch 

( 1954) p e r t a i n e d  o n l y  p e r i p h e r a l l y  t o  r u r a l  d w e l l i n g  l o c a t i o n .  A l t h o u g h  

i t  fo cused  upon s e t t l e m e n t  p r o c e s s ,  Hudson 's  t h e o r y  on r u r a l  s e t t l e m e n t  

l o c a t i o n  (1969)  had as one o f  i t s  g o a l s  t h e  v e r i f i c a t i o n  o f  L o s c h ' s  

p rem is e  o f  a r e g u l a r  m o rph o log y  o f  f a rm  d w e l l i n g s  be in g  s i t u a t e d  around 

t r a d e - s e r v i c e  c e n t e r s .

Stone ( 1968) has no ted  th e  l a c k  o f  a r e a l  c o n s i d e r a t i o n s  g i v e n
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s e t t l e m e n t  p roc es s es  in  most  g e o g r a p h i c  wo rks  in  t h e  p a s t .  However,  

s e t t l i n g  o r  c o l o n i z a t i o n ,  e s p e c i a l l y  i n  Europe,  has l a t e l y  r e c e i v e d  n o t  

o n l y  a r e a l  emphasis  bu t  a l s o  t h e o r e t i c a l  t r e a t m e n t s .  One o f  t h e  more 

n o t a b l e  European works was B y l u n d ' s  ( i 9 6 0 )  w h i c h  conce rned  th e  d i f f u s i o n  

o f  h i s t o r i c  s e t t l e m e n t .  U n f o r t u n a t e l y ,  the  mode ls  t h a t  he d ev e lop ed  were

2
Examples o f  each o f  t hese  measurement  c a t e g o r i e s  a r e  found i n  

K i r k  H. S t o n e ' s  " M u l t i p l e - S c a l e  C l a s s i f i c a t i o n s  f o r  Rura l  S e t t l e m e n t  
G eo g ra p h y , "  Ac ta  Geograph ica 20 ( I 968) ,  307 -328 .

Stone ( 1968) c a l l e d  a t t e n t i o n  t o  the  l a c k  o f  bo th  an i n t e r n a t i o n a l  
c l a s s i f i c a t i o n  f o r  and c o n t i n e n t a l  map c o ve rage  o f  r u r a l  s e t t l e m e n t ,  
in h i s  p r o v o c a t i v e  a r t i c l e ,  " M u l t i p l e - S c a l e  C l a s s i f i c a t i o n s  f o r  Rura l  
S e t t l e m e n t , "  he suggested  a s t a n d a r d i z a t i o n  o f  t e r m i n o l o g i e s  t h a t  a r e  
a p p l i e d  t o  r u r a l  s e t t l e m e n t ,  use o f  4 s c a le s  when d i s t r i b u t i o n s  a r e  
measured f o r  m o rph o log y ,  and th e  need f o r  d e f i n i n g  and a n a l y z i n g  p r o 
cesses  in  a c c e p t a b l e  and i n f o r m a t i v e  ways.

^ A c c o r d in g  t o  Stone (1968) s e t t l e m e n t  p roc es s  has been c o n s t r u e d  
m e r e l y  as c h r o n o l o g i c a l  deve lopm en t  i n  many w o r k s .  When s e t t l e m e n t  p r o 
cess was g i v e n  some a r e a l  co ve ra g e  he remarks  t h a t  i t  was s u b j e c t i v e  o r  
r e l e v a n t  t o  a v e r y  l i m i t e d  a r e a .  F i n a l l y ,  he r e l a t e d  t h a t  w h i l e  morpho
l o g y  o f  r u r a l  s e t t l e m e n t  was measured a d e q u a t e l y ,  p roc e ss  was accoun te d  
f o r  in  t h e  most  r u d i m e n t a r y  manner  (pp .  3 2 0 - 3 2 1 ) .
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o n l y  compared v i s u a l l y  t o  c o l o n i z a t i o n  maps o f  n o r t h e r n  Sweden as a 

means o f  v e r i f i c a t i o n . ' ’ More r e c e n t l y  in  t h e  U n i t e d  S t a t e s ,  John 

H udson 's  ( 1969) d i f f u s i o n  p ro cesses  were r e l a t e d  t o  the spread o f  

s e t t l i n g  i n  an area  t h a t  a f f e c t e d  m o r p h o l o g i c a l  changes in  the  s e t t l e 

ment d i s t r i b u t i o n .  T e s t i n g  o f  the  t h e o r y  was done w i t h  farm home 

d i s t r i b u t i o n  i n  the  c e n t r a l  M idw es t .

A c c o r d i n g  t o  B i r c h  (1970) Hudson 's  work was i m p o r t a n t  e s p e c i a l l y  

s i n c e  i t  " . . . e m p h a s i z e d  th e  need t o  g i v e  f u r t h e r  c o n s i d e r a t i o n  o f  the  

p ro c e s s  o f  s e t t l i n g  i n  o r d e r  t o  und e rs ta n d  f o r m "  (p .  6 1 0 ) ,  T h i s  need 

has n o t  been f u l f i l l e d  i n  t h e  p a s t  and,  i n  f a c t ,  as Stone (1968)  noted 

t h e r e  has been,  i n  g e n e r a l ,  " . . . a  l a c k  o f  d i s t i n c t i o n  between r u r a l  

s e t t l e m e n t  m o rpho logy  and r u r a l  s e t t l i n g  p r o c e s s "  (p .  321) in  g e o g r a p h i 

c a l  r e s e a r c h .  C o n s e q u e n t l y ,  th e  i n c o r p o r a t i o n  o f  s e t t l e m e n t  process 

and m o rp h o lo g y  i n t o  a w o r k a b l e  and m e a n in g fu l  s y n t h e s i s  became a b a s i c  

p r e r e q u i s i t e  in t h e  r e s e a r c h  d e s i g n  f o r  t h i s  d i s s e r t a t i o n .

A l t h o u g h  th e  g en e ra l  pu rpose  o f  t h i s  d i s s e r t a t i o n  i s  t o  ex tend  e x i s 

t i n g  t h e o r i e s  c o n c e r n i n g  t h e  e v o l u t i o n  o f  r u r a l  s e t t l e m e n t  p a t t e r n s ,  i t s  

s p e c i f i c  l o n g - r a n g e  g o a l s  a r e  f o u r - f o l d .  These a r e :  (1)  t o  d i s a g g r e g a t e  

t h e  r u r a l  s e t t l e m e n t  i n t o  3 componen ts ,  new, abandoned,  and r e s i d u a l  

d w e l l i n g s ,  and c o n s t r u c t  p e r i o d i c  m a t r i c e s  f o r  each o f  t he s e  c a t e g o r i e s ;  

( 2 ) t o  measure and d e s c r i b e  t h e  r u r a l  s e t t l e m e n t  and i t s  component 

m a t r i c e s  w i t h  p o i n t  p a t t e r n  a n a l y s i s ,  s p e c i f i c a l l y  n e a r e s t  n e ig h b o r

Gunnar  O l s s o n ' s  ( I 968) "Complem en ta ry  Mode ls :  A Study o f  C o l o n i z a 
t i o n  Maps" p r e s e n te d  s e v e r a l  a n a l y s e s  s u i t a b l e  f o r  t e s t i n g  t h e  v a l i d i t y  
o f  the By lund  mode ls .  O lsson used B y l u n d ' s  c o l o n i z a t i o n  d a t a  in  demon
s t r a t i n g  t h e  s u i t a b i l i t y  o f  c e r t a i n  a n a l y s e s .  The r e s u l t s  tended to  
s u p p o r t  s e v e r a l  p o s t u l a t e s  a bo u t  c o l o n i z a t i o n  t h a t  had been suggested by 
B y lu n d .



a n a l y s i s  and q u a d r a t  a n a l y s i s ;  (3) t o  a n a ly z e  th e  a c c e s s i b i l i t y  o f  r u r a l  

d w e l l i n g s  t o  n u c l e a t e d  s e t t l e m e n t s  and th e  roads l e a d i n g  t o  t hese  c e n t e r s ;  

and (4) t o  p r o v i d e  a d e s c r i p t i o n  o f  r u r a l  s e t t l e m e n t  e v o l u t i o n  i n  s o u t h 

w e s te rn  Oklahoma, an a rea  f o r  which no p r e v i o u s  i n v e s t i g a t i o n  has been 

u n d e r ta k e n .

The rem a inde r  o f  t h i s  d i s s e r t a t i o n  c o n s i s t s  o f  f i v e  c h a p t e r s .

C hap te r  I c o n s i d e r s  r u r a l  s e t t l e m e n t  t h e o r y  and o f f e r s  t h e  m a jo r  h y p o t h e s i s  

and s u p p o r t i v e  hy po the ses  abou t  c l u s t e r i n g  in  t h e  r u r a l  s e t t l e m e n t .  In 

Chap te r  I I  t h e  m e th odo lo gy  used f o r  s o l v i n g  th e  p rob lem  i s  d e v e lo p e d .  

Chap te r  I I I  s u rv e y s  th e  s t u d y  area  where th e  e m p i r i c a l  t e s t i n g  was 

fo c u s e d .  Chap te r  IV t r e a t s  t h e  m a c r o - l e v e l  a n a l y s e s  o f  b o th  t h e  r u r a l  

s e t t l e m e n t  m a t r i c e s  and t h e  s e t t l e m e n t  p rocess  m a t r i c e s  f o r  v a r i o u s  

p e r i o d s ;  i n  t h i s  s e c t i o n  t h e  m a jo r  h y p o t h e s i s  and t h r e e  s u p p o r t i v e  hypo

th ese s  a r e  examined and v e r i f i e d .  T h e r e a f t e r ,  Chap te r  IV c o n s i d e r s  t h e  

r u r a l  d w e l l i n g  s i t e  f a c t o r s  r e l a t e d  t o  p e rs o n a l  a c c e s s i b i l i t y  w h ic h  

p e r f e c t  t h e  two r u r a l  s e t t l e m e n t  p rocesses  and r e s i d u a l  d w e l l i n g s .  The 

t r e a t m e n t  he re  i s  a t  t h e  m i c r o - l e v e l  and d e a l s  w i t h  t h r e e  s u p p o r t i v e  hypo

th e s e s  advanced a bou t  t h e  l o c a t i o n s  o f  r u r a l  d w e l l i n g s .  In Chap te r  V a 

summary and c o n c l u s i o n  f o r  t h i s  w o rk  i s  p r e s e n t e d .



CHAPTER 1

RURAL SETTLEMENT THEORY

Hudson' s  t h e o r y  on r u r a l  s e t t l e m e n t  l o c a t i o n  r e q u i r e s  some 

e x t e n s i o n  t o  i n s u r e  broad a p p l i c a b i l i t y  t o  t h e  c o n te m p o ra ry  r u r a l  

s e t t l e m e n t  scene.  These e x t e n s i o n s  fo c u s  upon c o n c e p tu a l  and o p e r a 

t i o n a l  a s p e c ts  o f  th e  c o m p e t i t i o n  phase o f  the t h e o r y .  In t h i s  c h a p t e r  

John Hudson 's  t h e o r y  i s  r e v ie w e d ,  and i t s  c o m p e t i t i o n  phase a n a ly z e d  

c r i t i c a l l y .  S ubs e q u e n t l y  a b ro a d e r  approach f o r  d i s a g g r e g a t i n g  r u r a l  

s e t t l e m e n t  i n t o  i t s  components  i s  p r e s e n t e d .  A t h e o r e t i c a l  c o n s i d e r a 

t i o n  f o r  t h e  e v o l u t i o n  o f  a c l u s t e r e d  r u r a l  s e t t l e m e n t  m o rp h o lo g y ,  

w h ic h  i s  t i e d  t o  r u r a l  i n h a b i t a n t s '  r e t a i n i n g  o r  a c q u i r i n g  d w e l l i n g  

s i t e s  t h a t  o p t i m i z e  t h e i r  a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  c e n t e r s ,  

f o l l o w s .

Hudson 's  T heory  on Rura l  S e t t l e m e n t  L o c a t i o n  

Hudson 's  t h e o r y  d e a l s  w i t h  changes i n  r u r a l  f a rm s te a d  d i s t r i b u t i o n  

f rom  th e  t im e  o f  i n i t i a l  e s t a b l i s h m e n t  t h r o u g h  t h e  p r e s e n t .  Two p u r 

poses u n d e r l i e  t h i s  w o r k ,  i . e . ,  l )  t o  v e r i f y  t h e  Losch ian  ass u m p t io n  

t h a t  fa rms ( f a r m s te a d s )  a r e  u n i f o r m l y  d i s t r i b u t e d  i n  t h e  lo w e s t  o r d e r  

o f  the  c e n t r a l  p l a c e  l a t t i c e ;  and 2) t o  l i n k  d i f f u s i o n  t h e o r y  w i t h  

c e n t r a l  p l a c e  t h e o r y  where i t  i s  a p p l i c a b l e  (Hudson,  1969, p.  3 6 6 ) .

The t h e o r y  uses as an a lo g s  e c o l o g i c a l  mode ls  t h a t  dea l  w i t h  t h e  r e l a 

t i o n s h i p  between d e n s i t y  and p a t t e r n s .  These an a lo g s  a r e  used to  

p o s t u l a t e  d i f f e r e n t  m o r p h o lo g ie s  t h a t  accompany changes in f a rm s te a d
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d e n s i t y  and s i z e .  The e n t i r e  p r o g r e s s i o n  o f  such changes ,  a c c o r d i n g  

t o  Hudson,  f o r m u l a t e s  t h e  s e t t l e m e n t  p ro c e s s .

T h re e  s e t t l e m e n t  phases a r e  proposed in  t h e  Hudson model :  c o l o n i 

z a t i o n ,  sp rea d ,  and c o m p e t i t i o n .  D u r in g  c o l o n i z a t i o n  s e t t l e m e n t  is  

be in g  ex te nde d  i n t o  " . . . , a  new t e r r i t o r y ,  o r  a new e n v i r o n m e n t ,  o r  i n t o  

an unoccup ied  p o r t i o n  o f  th e  o l d  e n v i r o n m e n t "  (Hudson,  1969, p. 367) .  

S e t t l e m e n t  d e n s i t y  dec re ase s  w i t h  d i s t a n c e  f rom  an opt imum p a r t  o f  the 

e n v i r o n m e n t  tow ards  t h e  new ly  s e t t l e d  p e r i p h e r y .  A c c o r d in g  t o  Hudson, 

t h i s  s e t t l e m e n t  phase p o s s i b l y  p roduces  a r e g u l a r  spa c in g  between i t s  

ho u s in g  u n i t s .  Spread o c c u r s  when u n s e t t l e d  space w i t h i n  t h e  c o l o n i z e d  

a rea  i s  f i n a l l y  o c c u p i e d .  An i n c r e a s e  i n  th e  s e t t l e m e n t  d e n s i t y  o c c u r s  

d u r i n g  th e  second phase,  w h ic h  Hudson b e l i e v e d  wou ld  e v o l v e  a d w e l l i n g  

m o rph o lo g y  w i t h  a c l u s t e r i n g  te nde n cy .  C o m p e t i t i o n  b e g ins  when t h e r e  

" . . . . i s  a s t r u g g l e  between s e t t l e m e n t s  ( f a rm s )  t o  ho ld  t h e i r  domains 

i n t a c t  and t o  i n c r e a s e  t h e i r  h o l d i n g s "  (Hudson, 1969,  p .  3 7 1 ) .  T h i s  

c o m p e t i t i v e n e s s  f o r  land o c c u r s  because fa rm s  must be a t  l e a s t  a minimum 

s i z e  i n  o r d e r  t o  be e c o n o m i c a l l y  o p e r a b l e .  D u r in g  t h i s  phase,  s e t t l e 

ment d e n s i t y  dec reases  w i t h i n  the  s e t t l e d  a rea  as s m a l l e r  f a rm s  g r a d u 

a l l y  become l a r g e r ,  f u r t h e r  a p a r t ,  and more r e g u l a r l y  spaced.

Hudson 's  e m p i r i c a l  t e s t i n g  o f  t h i s  t h e o r y  was i n  p o r t i o n s  o f  s i x  

c o u n t i e s  i n  e a s t e r n  Iowa. None o f  th e  t r a c t s  had i n c o r p o r a t e d  communi

t i e s  w i t h i n  t h e i r  b o u n d a r i e s .  Each o f  t hese  t r a c t s  was a l s o  s e l e c t e d  

because t h e r e  were no n o t a b l e  t o p o g r a p h i c  o b s t a c l e s  t h a t  c o u ld  d i s r u p t  

s e t t l e m e n t .  There was no t e s t i n g  o f  t h e  c o l o n i z a t i o n  phase because 

da ta  were l a c k i n g  f o r  th e s e  c o u n t i e s .  The a n t i c i p a t e d  c l u s t e r i n g  that ,  

was t o  accompany i n c r e a s e s  in s e t t l e m e n t  d e n s i t y  d u r i n g  th e  spread



phase c o u l d  be t e s t e d  in o n l y  two o f  t h e  s i x  c o u n t i e s  examined by 

Hudson, T es t  r e s u l t s  f u r  L’nese a reas  were m ixed ,  and no c o n c l u s i o n s  

were made. For  th e  c o m p e t i t i o n  phase,  t e s t i n g  v e r i f i e d  t h a t  as f a r m 

s te ad  d e n s i t y  decreased  t h e  s e t t l e m e n t  morpho logy had in c re a s e d  r eg u 

l a r i t y .  These d a ta  a l s o  s u b s t a n t i a t e d  th e  re s e a r c h  h y p o t h e s i s  t h a t  

r e g u l a r i t y  s hou ld  i n c r e a s e  in an area where t h e  c o m p e t i t i o n  phase has 

been o p e r a t i v e  f o r  a p e r i o d  o f  t i m e .

A l t h o u g h  Hudson 's  model p r o v i d e s  an i m p o r t a n t  f o u n d a t i o n  f o r  

u n d e r s t a n d in g  th e  e v o l u t i o n  o f  r u r a l  s e t t l e m e n t ,  c e r t a i n  c once rns  must 

be reexamined .  These conce rns  i n v o l v e  th e  f o r m u l a t i o n  o f  t h e  r u r a l  

s e t t l e m e n t ,  s p e c i f i c  q u e s t i o n s  about  c o m p e t i t i o n ,  and th e  manner in 

w h ich  th e  s tu d y  a rea  was chosen f o r  t e s t i n g  t h e  t h e o r y .

F i r s t ,  r u r a l  n o n - fa r m  d w e l l i n g s  were ex c lu d e d  f rom  c o n s i d e r a t i o n  

in  t h i s  t h e o r y .  S in ce  th e  p resence  o f  n o n - fa rm  d w e l l i n g s  s u r e l y  

a f f e c t e d  th e  l o c a t i o n s  o f  nearby  fa rm  d w e l l i n g s  and,  c o n s e q u e n t l y ,  t h e i r  

r e s u l t i n g  s e t t l e m e n t  m o rp ho lo g y ,  t h e i r  absence f r om  t h i s  model appears 

t o  be a s e r i o u s  o m i s s i o n . T h i s  s h o r t c o m in g  can be m i t i g a t e d  by e x t e n d 

ing r u r a l  s e t t l e m e n t  t o  i n c l u d e  b o th  fa rm  and n o n - f a r m  d w e l l i n g s .

Three co nc e rn s  p e r t a i n i n g  t o  t h e  c o m p e t i t i o n  phase r e q u i r e  d i s 

c u s s i o n .  These a r e :

1. The c o m p e t i t i o n  phase fo cu s es  upon e x i s t i n g  r u r a l
s e t t l e m e n t ,  t h a t  is  th e  s e t t l e m e n t  t h a t  e v o l v e d  t h ro u g h  
e i t h e r  t h e  c o l o n i z a t i o n  o r  spread phases.  Once c o m p e t i 
t i o n  becomes o p e r a t i v e ,  decreases  in  fa rm  h o u s in g  o c c u r  
as sm a l l  farms a re  e l i m i n a t e d ,  a c c o r d i n g  t o  t h e  t h e o r y .
The i m p l i c a t i o n  h e r e ,  however ,  is  t h a t  a r e s i d u a l  fa rm  
house d i s t r i b u t i o n  g r a d u a l l y  i s  reduced th r o u g h  abandon
ment ,  and t h i s  c om pr i s es  th e  r u r a l  s e t t l e m e n t  a t  a s p e c i 
f i c  t i m e .  U n f o r t u n a t e l y ,  t h i s  e l i m i n a t e s  t h e  p o s s i b i l i 
t i e s  o f  changes in  t h e  d i s t r i b u t i o n  f rom new s e t t l i n g .
There i s  no sound b a s i s  f o r  assuming t h a t  no new farm 
ho us ing  w i l l  be added in  a r u r a l  a rea  d u r i n g  a p e r i o d  
when farm s i z e s  a re  i n c r e a s i n g .



2. One o f  t h e  a ssum pt ions  r e l a t e d  t o  th e  c o m p e t i t i o n
phase was t h a t  as sma l l  farms became e c o n o m i c a l l y  
i n o p e r a b l e  t h e i r  lands  were c o n s o l i d a t e d  i n t o  l a r g e r ,  
a d j a c e n t  fa rm s .  A l t h o u g h  such a p roc ed u re  is  o b v i o u s l y  
d e s i r a b l e ,  s i n c e  i t  a l l o w s  a l a r g e r  farm o p e r a t o r  t o  
work  a d d i t i o n a l  land w i t h o u t  much more e x p e n d i t u r e  in
t im e  and l a b o r ,  t h e r e  i s  no means f o r  a s s u r i n g  t h a t
th e  a d j a c e n t  o p e r a t o r  w i l l  be a b le  t o  a c q u i r e  t h e  land 
once c o n s t i t u t i n g  t h e  s m a l l e r  fa rm .  Much o f  t h e  in c re a s e  
in fa rm s i z e s  in t h e  U n i te d  S ta te s  more r e c e n t l y  has 
o c c u r r e d  t h r o u g h  r e n t i n g  o r  p u r c h a s in g  land t h a t  was
no t  c o n t i g u o u s  t o  e x i s t i n g  farm h o l d i n g s .

3. A n o t h e r  as s um p t io n  a s s o c i a t e d  w i t h  t h e  c o m p e t i t i o n  
phase was t h a t  as t h e  area  o f  " c o n t i g u o u s  fa rm h o l d i n g s "  
i n c r e a s e d ,  t h e  f a rm s te a d  remained th e  c e n t r a l  l o c u s .
Hudson p o i n t e d  o u t ,  r e l y i n g  upon t h i s  fa rm  house ce n 
t r a l i t y ,  t h a t  i f  a l l  farms became th e  same s i z e  t h a t  
" . . . . t h e  opt imum p a t t e r n  o f  fa rm s tead s  ( fa rm  houses)
is  t h e  hexagonal  l a t t i c e "  (p .  371 ) .  T h is  assum pt ion  
seems u n r e a l i s t i c ,  s i n c e  fa rm s te ad  l o c a t i o n s  have been 
c l o s e l y  t i e d  t o  roads so as t o  enhance th e  a c c e s s i b i l i t y  
o f  fa rm  r e s i d e n t s  t o  o f f - f a r m  l o c a t i o n s ;  c e n t r a l l y  
s i t u a t e d  house s i t e s  a r e  no t  n e c e s s a r i l y  r e l a t e d  t o  r o a d s .

The w r i t e r  b e l i e v e s  t h a t  th e  f i r s t  conce rn  abou t  t h e  c o m p e t i t i o n  

phase i s  t h e  most i m p o r t a n t ,  s i n c e  i t  i n d i c a t e s  t h e  need f o r  f u r t h e r  

i n v e s t i g a t i o n  i n t o  t h e  c o m p o s i t i o n  o f ,  and changes i n ,  t h e  r u r a l  

s e t t l e m e n t  f o r  a l a t e r  a n d / o r  con te m po ra ry  p e r i o d .  The approach  used 

in  t h i s  d i s s e r t a t i o n  p r o v i d e s  a mechanism t o  overcome t h i s  p rob lem .

The l a s t  two co n c e rn s  a r e  r e l a t e d .  U n f o r t u n a t e l y ,  t h e s e  assum pt ions  

lead  t o  a c o n c l u s i o n  t h a t  t h e  o n l y  m a jo r  i n f l u e n c e  upon fa rm  house 

l o c a t i o n  is an e v e r  e n l a r g i n g ,  c o n t i g u o u s  l a n d h o l d i n g  w i t h i n  w h ic h  th e  

d w e l l i n g  becomes more and more c e n t r a l l y  s i t u a t e d .  T h i s  work p r e s e n ts  

a c c e s s i b i l i t y  f a c t o r s ,  w h ic h  appear  t o  be c o n s i d e r a b l y  more r e a l i s t i c  

as a means f o r  c o n s i d e r i n g  r u r a l  d w e l l i n g  l o c a t i o n .

F i n a l l y ,  t h e  t r a c t s  c o m p r i s i n g  th e  s tu d y  area f o r  t h i s  researc h  

a l l  avo id ed  n u c l e a t e d  s e t t l e m e n t s ,  o t h e r  than  h a m le ts .  C o ns equ e n t l y ,  

any o r i e n t a t i o n  t h a t  f a rm s te a d  p a t t e r n s  m ig h t  have shown towards



10

l a r g e r  c e n t r a l  p la ce s  was v e r y  l i k e l y  m o d i f i e d ,  o r  pe rhaps c o m p l e t e l y

ob s c u re d .  S ince  one ; f  Hudson 's  m a jo r  o b j e c t i v e s  was d i s c e r n i n g  f a r m 

stead d i s t r i b u t i o n  p a t t e r n s  w i t h  r e s p e c t  t o  c e n t r a l  p l a c e s ,  i t  is  

i n cong ruous  t h a t  r u r a l  landscap es  s u r r o u n d i n g  such c e n t e r s  were n o t  

c o n s i d e r e d . I t  appea rs  t h a t  t h i s  p rob lem  can be e a s i l y  remedied by 

s e l e c t i n g  a s tudy  area where n u c le a t e d  s e t t l e m e n t s  a r e  i n c l u d e d .

The f o l l o w i n g  d i s c u s s i o n  r e l a t e s  a n o t h e r  a pp ro ac h  f o r  s t u d y i n g  

th e  e v o l u t i o n  o f  r u r a l  s e t t l e m e n t  t h a t  is  e s p e c i a l l y  a p p l i c a b l e  t o  

Hudson 's  c o m p e t i t i o n  phase bu t  w h ich  c o u ld  be a p p l i e d  t o  b o th  the  

c o l o n i z a t i o n  and spread phases as w e l l .  T h e r e a f t e r ,  the c o m p e t i t i o n  

phase o f  Hudson 's  t h e o r y  i s  m o d i f i e d ,  so t h a t  r u r a l  d w e l l i n g  l o c a t i o n  

i s  e x p l a i n e d  w i t h  f a c t o r s  t h a t  r e l a t e  t o  a c c e s s i b i l i t y  o f  r u r a l  

i n h a b i t a n t s .

Rura l  S e t t l e m e n t :  M o r p h o lo g ie s  o f  Newly S e t t l e d ,
Abandoned,  and R e s id u a l  D w e l l i n g s

A r u r a l  s e t t l e m e n t  p a t t e r n  i s  a g e o m e t r i c  c o n s t r u c t  o f  d w e l l i n g s  

d i s t r i b u t e d  a c r o s s  a s p e c i f i c  p l a n e .  The p a t t e r n  o f  s e t t l e m e n t  a t  a 

s p e c i f i c  t i m e  r e p r e s e n t s  t h e  i n t e r a c t i o n s  o f  two s e t t l i n g  p ro c e s s e s ,  

new s e t t l i n g  and abandonment ,  upon an e x i s t i n g  o r  r e s i d u a l  p a t t e r n .  

A l t h o u g h  th e  two s e t t l e m e n t  p ro c e s se s  c o l l e c t i v e l y  i n f l u e n c e  th e  

s e t t l e m e n t  p a t t e r n ,  each can be c o n s id e r e d  as a s e p a r a te  m a t r i x .  

P a t t e r n s  a s s o c i a t e d  w i t h  new s e t t l i n g  and abandonment  a r e  t h e  s p a t i a l  

impac t  o f  t h e  dynamic a s p e c t  o f  s e t t l e m e n t .  On th e  o t h e r  hand,  th e  

d w e l l i n g s  w h ich  remained o c cu p ied  f rom  a p r i o r  t i m e  p e r i o d  com pr ise  

a n o t h e r  a s p e c t  o f  th e  s e t t l e m e n t ,  w h ic h  i s  s t a t i c  in i t s  l o c a t i o n ,  and 

t h e i r  p a t t e r n  can a l s o  be c o n s id e r e d  s e p a r a t e l y .

By d i s a g g r e g a t i n g  the  r u r a l  s e t t l e m e n t  i n t o  i t s  dynamic and
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r e s i d u a l  components  t h e  f o l l o w i n g  m a them a t i c a l  e x p r e s s i o n s  a r e  d e r i v e d .  

For  t h e  r e s i d u a l  i naL r i x

K" ( t  + N) -  S" ( t )  -  A"  ( t  + N) " )

where t  = a p r i o r  t im e

t  + N = a p r i o r  t im e  p l u s  a d d i t i o n a l  t im e  i n  y e a rs

RM = the  r e s i d u a l  m a t r i x ,  o r  the  t o t a l  o f  a l l  d w e l l i n g s  
whose l o c a t i o n s  have been s t a t i c  i n  a s p e c i f i c  a rea

SM = t h e  s e t t l e m e n t  m a t r i x ,  o r  t h e  t o t a l  o f  a l l  occu p ie d
d w e l l i n g s  i n  a s p e c i f i c  area

AM = t h e  abandonment m a t r i x ,  o r  th e  t o t a l  o f  a l l  vaca ted  
d w e l l i n g s  i n  a s p e c i f i c  area

and f o r  the l a t e r  s e t t l e m e n t  m a t r i x

s« ^  + N) = ™  k  + N) + ( t  + N)

where NSM = the new s e t t l i n g  m a t r i x ,  o r  t h e  t o t a l  o f  a l l  d w e l l i n g s
p lac ed  a t  new s i t e s  in  the  s p e c i f i c  area

T h i s  d i s a g g r e g a t i o n  o f  r u r a l  s e t t l e m e n t  i s  i m p o r t a n t  n o t  o n l y  because i t

d e p i c t s  q u i t e  s i m p l i s t i c a l l y  t h e  manner o f  d w e l l i n g  m i x t u r e s ,  bu t  i t

a l s o  p r o v i d e s  a mean th r o u g h  w h ich  t h e  components  can be exp ressed  as 

m a t r i c e s .  Once each m a t r i x  i s  c o n s t r u c t e d ,  f rom  e i t h e r  h i s t o r i c  o r  

con te m pora ry  s o u r c e s ,  i t s  p a t t e r n  can be measured and e v a l u a t e d .  T h i s ,  

in e f f e c t ,  combines s e t t l e m e n t  morpho logy  w i t h  bo th  t h e  s e t t l e m e n t  

p rocesses  and th e  r e s i d u a l  component .

C o n s i d e r a b l y  more i n s i g h t  a b o u t  r u r a l  s e t t l e m e n t  i s  ga ined  when 

m a t r i c e s  f o r  r u r a l  s e t t l e m e n t ,  e i t h e r  o f  t h e  s e t t l e m e n t  p ro c e s s e s ,  o r  

t h e  r e s i d u a l  d w e l l i n g s  f ro m  s p e c i f i c  p e r i o d s  a r e  compared,  t h e r e b y  r e 

v e a l i n g  tem pora l  changes.  However,  t h i s  approach becomes p a r t i c u l a r l y  

e f f e c t i v e  when th e  tempora l  changes a r e  a n t i c i p a t e d  because o f  t h e o 

r e t i c a l  bases.
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E v o l u t i o n  o f  a C l u s t e r e d  S e t t l e m e n t  P a t t e r n  

In c o n t r a s t  t o  Hudson 's  t h e o r y  o f  a r e g u l a r  p a t t e r n  e v o l v i n g  in  

th e  r u r a l  s e t t l e m e n t  d u r i n g  the  c o m p e t i t i o n  phase,  t h i s  work t h e o r i z e s  

t h a t  t h e  r u r a l  s e t t l e m e n t  p a t t e r n  becomes c l u s t e r e d  d u r i n g  such a s ta g e .  

C l u s t e r i n g  o c c u r s  i n  t h e  r u r a l  s e t t l e m e n t  as d w e l l i n g s  a r e  p o s i t i o n e d  

so as t o  o p t i m i z e  t h e i r  r e s i d e n t s '  a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  c e n 

t e r s .  A c c e s s i b i l i t y  i s  exp ressed  by a r u r a l  d w e l l i n g s '  l o c a t i o n  t o  

n u c le a t e d  s e t t l e m e n t s  and t o  the  p r i n c i p a l  roads l e a d i n g  to  th e se  

c e n t e r s .

Changes in  t h e  Rura l  S e t t l e m e n t  in  t h e  U n i t e d  S ta te s  

H i s t o r i c a l l y ,  r u r a l  d w e l l i n g  l o c a t i o n  in  most p a r t s  o f  th e  U n i t e d  

S t a t e s  was t i e d  t o  land h o l d i n g s .  Farm r e s i d e n c e s  were found on a g r i 

c u l t u r a l  l a n d s ,  and n o n - f a r m  houses o r d i n a r i l y  were s i t u a t e d  a lo n g  

roads  near  n u c l e a t e d  s e t t l e m e n t s .  From the  s t a n d p o i n t  o f  th e  p e r s o n a l  

a c c e s s i b i l i t y  o f  th e  f a r m e r  th e  i d e a l  fa rm s te a d  l o c a t i o n  was i n  th e  

c e n t e r  o f  i t s  c o n t i g u o u s  l a n d h o l d i n g ,  s i n c e  t h i s  wou ld  have m in im iz e d  

h i s  movements.  Farmstead s i t e s  commonly d e v i a t e d  f ro m  t h i s  c e n t r a l  

l o c u s  and were found b e s id e  th e  roads  t h a t  passed a lo n g  th e  l a n d h o l d i n g s '  

m a r g in s .  The r o a d s i d e  d w e l l i n g  s i t e  was a good compromise l o c a t i o n ,  

s i n c e  i t  p r o v id e d  th e  f a r m e r  easy  access  t o  t h e  land h o l d i n g  as w e l l  

as e x t e r n a l  l o c i  o f  im p o r t a n c e .

The i n c re a s e d  dependency  o f  r u r a l  d w e l l e r s  upon commerc ia l  t r a d e -  

s e r v i c e  c e n t e r s  i s  w e l l  documented (B oh land ,  1973; Brush,  1953; and 

Clawson,  1966, 1970) .  T h i s  i s  p a r t i c u l a r l y  t r u e  f o r  r u r a l  f a rm  i n h a b 

i t a n t s  i n  t h e  l a s t  two o r  t h r e e  decades .  Clawson (1966)  no ted  t h a t  "The 

modern fa rm  f a m i l y  i s  a lm o s t  as dependent  upon f r e q u e n t  access t o  t h e  

su p e rm a rk e t  and d r u g s t o r e  as t h e  suburban f a m i l y "  ( p .  2 8 6 ) ,  The same
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i s  t r u e  f o r  n o n - fa rm  f a m i l i e s  r e s i d i n g  in  the  same s e t t i n g .  The l i n k 

age between r u r a l  d w e l l e r s  and r u r a l  L r a d e - s e i v i ce c e n t e r s  is  d i r e c t l y  

r e l a t e d  t o  t h e  a v a i l a b i l i t y  o f  r a p i d  m o to r  v e h i c l e  t r a n s p o r t a t i o n .

Ch isho lm  ( 1962) ,  w h i l e  r e f e r r i n g  t o  a g r i c u l t u r a l  r e g io n s  in 

deve loped  c o u n t r i e s ,  s t a t e d  t h a t  " I t  is  becoming i n c r e a s i n g l y  p o s s i b l e  

f o r  t h e  d w e l l i n g  t o  be removed f rom  th e  t e r r i t o r y  wh ic h  i s  c u l t i v a t e d  

and in many r e s p e c t s  such s e p a r a t i o n  i s  becoming more d e s i r a b l e "  (p .  179) 

T h i s  has been t r u e  in th e  U n i t e d  S t a te s  ex c e p t  f o r  c e r t a i n  a reas  where 

a g r i c u l t u r a l  s p e c i a l t i e s  r e q u i r e  t h e  p resence  o f  fa rm ers  a t  th e  s i t e ,  as 

i n  d a i r y i n g  o r  p o u l t r y  p r o d u c t i o n  (Clawson,  I 966 ) .  The f a r m e r ,  t h e r e 

f o r e ,  is  f r e e r  than  e v e r  b e f o r e  under  most c i r c u m s t a n c e s  t o  d e c id e  where 

h i s  r e s id e n c e  w i l l  be s i t u a t e d .  Tha t  i s ,  he can remain on th e  f a rm s te a d  

o r ,  i f  he d e s i r e s ,  l o c a t e  on a s i t e  o f f  t h e  main l a n d h o l d i n g ,  o r  move t o  

a n u c l e a t e d  s e t t l e m e n t .  C o n c u r r e n t l y ,  no n - fa rm  i n h a b i t a n t s  s t i l l  seek 

r u r a l  d w e l l i n g  l o c a t i o n s  r e a s o n a b ly  c l o s e  t o  n u c le a t e d  s e t t l e m e n t s  

because o f  employment  in th e s e  nodes o r  t h e  d e s i r e  t o  be near  t o  t h e i r  

s a l e s  and s e r v i c e s  e s t a b l i s h m e n t s .

I f  r u r a l  i n h a b i t a n t s  have been a t t e m p t i n g  t o  in c r e a s e  t h e i r  

a c c e s s i b i l i t y  ov e r  t i m e ,  t h e  l o c a t i o n  o f  t h e i r  d w e l l i n g s  s hou ld  i n d i 

c a t e  such a response .  The movement t o  more a c c e s s i b l e  l o c a t i o n s  s h ou ld  

be expressed  in two ways:  1) t h e  d i s t a n c e  o f  d w e l l i n g s  f rom th e

n u c l e a t e d  s e t t l e m e n t s  in t h e  r u r a l  l a n d s c a p e ,  and 2) t h e  d w e l l i n g  

o r i e n t a t i o n  t o  m a jo r  roads l e a d i n g  t o  such c e n t e r s .  Each o f  th e s e  

f a c t o r s  i s  deve loped  f u r t h e r  in  t h e  s e c t i o n s  t h a t  f o l l o w .

D w e l l i n g  D is ta n c e  f rom  N uc lea ted  S e t t l e m e n t s

A c c e s s i b i l i t y  f o r  r u r a l  i n h a b i t a n t s  i s  enhanced as t h e  d i s t a n c e  o r
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t i m e  o f  t r a v e l  between t h e i r  d w e l l i n g s  and t h e  c l o s e s t  n u c le a te d  

s e t t l e m e n t s  is  m in im iz e d .  As access t o  c e n t r a l  p la c e s  becomes more 

i m p o r t a n t ,  r u r a l  d w e l l i n g  s i t e s  in t h e i r  immediate v i c i n i t y  become 

more a t t r a c t i v e  than  th os e  f u r t h e r  away. Under t hese  c o n d i t i o n s  the  

c o n te m po ra ry  r u r a l  d w e l l i n g  d i s t r i b u t i o n  shou ld  show an o r i e n t a t i o n  

tow ards  c e n t r a l  p l a c e s  i f  t he  r u r a l  s e t t l e m e n t  has e x i s t e d  f o r  any

re a s o n a b le  l e n g t h  o f  t im e  and i f  r u r a l  i n h a b i t a n t s  have tended t o

o p t i m i z e  t h e i r  d w e l l i n g  l o c a t i o n s  so as t o  a c h ie v e  b e t t e r  a c c e s s i b i l i t y .

The d im e ns ions  o f  t h e  d w e l l i n g  d i s t r i b u t i o n ,  however ,  a r e  a 

f u n c t i o n  o f  t h e  h i e r a r c h i a l  s i z e  o f  t h e  n u c le a te d  s e t t l e m e n t s .  Areas 

p r o x i m a t e  t o  l a r g e r ,  v i a b l e  commerc ia l  c e n t e r s  sh ou ld  r e t a i n  many long 

e s t a b l i s h e d  r u r a l  d w e l l i n g s  and a t t r a c t  new d w e l l i n g s  d u r i n g  th e  re c e n t  

p e r i o d .  The p resence  o f  o l d e r  and newer d w e l l i n g s  would not  o n l y  

i n c r e a s e  th e  hous ing  d e n s i t y  around such p l a c e s ,  b u t  a l s o  cause a 

n o t i c e a b l e  n u c l é a t i o n  t o  ex tend  i n t o  t h e  p a r t s  o f  t h e  c o u n t r y s i d e .

Much o f  t h i s  d w e l l i n g  c o n c e n t r a t i o n  appears a lo n g  b o th  h ighways and 

s econda ry  roads t h a t  conve rg e  a t  th e s e  l a r g e r  p la c e s  (Boh land ,  1970; 

Brown, 1966; Clawson, 1966; and S m i th ,  1965) .

S m a l l e r  c e n t r a l  p l a c e s ,  g e n e r a l l y  w i t h  reduced commerc ia l  amen i 

t i e s ,  s ho u ld  p rov e  t o  be less  e f f e c t i v e  in  a t t r a c t i n g  new r u r a l  d w e l 

l i n g s  t o  a d j a c e n t  a re a s .  As in  l a r g e r  nodes, many o l d e r  d w e l l i n g s  in

t h i s  same s e t t i n g  w i l l  l i k e l y  remain.  The s m a l l e r  numbers o f  new

d w e l l i n g s  combined w i t h  th e  re m a in in g ,  o l d e r  re s id e n c e s  produce perhaps 

m odera te  d w e l l i n g  d e n s i t i e s  c l o s e s t  t o  th e  n u c l e a t  i o n ' s  b o r d e r s ,  but  

t h e  d e n s i t y  d i m i n i s h e s  r a p i d l y  w i t h  i n c r e a s i n g  d i s t a n c e  f rom  the  

n u c l e a t e d  s e t t l e m e n t .
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D w e l l i n g  O r i e n t a t i o n  t o  P r i n c i p a l  Roads

The im por ta nce  o f  th e  road n e tw o rk  in  p r o v i d i n g  r u r a l  i n h a b i t a n t s  

w i t h  access t o  n u c le a t e d  s e t t l e m e n t  is  w e l l  known (Boh land ,  1970, 1973; 

Brush ,  1953; Sm i th ,  1962, and T r e w a r th a ,  1943) .  Assuming t h a t  t h e  road 

ne tw o r k  c o v e rs  the r u r a l  landscape u n i f o r m l y ,  t h e  most d e s i r a b l e  r u r a l  

d w e l l i n g  s i t e s  are a lo n g  th e  roads w i t h  th e  b e s t  s u r f a c e  c o n d i t i o n s .  

S u r fa c e  c o n d i t i o n s  a f f e c t  b o th  t r a v e l  speeds and th e  p o s s i b i l i t i e s  o f  

use in in c le m e n t  w e a th e r .  Smi th (194-7) noted the  u n i v e r s a l  appeal  f o r  

d w e l l i n g  s i t e s  a long  paved roads i n  the  U n i te d  S ta te s  w h i l e  Bohland

( 1970) found l a r g e  c l u s t e r s  o f  r u r a l  d w e l l i n g s  a lo n g  hard s u r f a c e  roads 

in  n o r t h e a s t e r n  G e o rg ia .

Highways, f a r m - t o - m a r k e t  roads ,  and roads t o  v a r i o u s  l o c a l e s  a re  

now f r e q u e n t l y  paved in  r u r a l  a r e a s ,  whereas b e f o r e  such d e s ig n a te d  

ro u te s  were u s u a l l y  g r a v e l - b a s e  roadways.  Highways were paved e a r l i e r  

th a n  o t h e r  p r i n c i p a l  roads .  I t  f o l l o w s  t h a t  d w e l l i n g s  a lo n g  and near  

paved r o u t e s ,  and th o s e  d e s ig n a te d  f o r  p a v i n g ,  would be more l i k e l y  t o  

remain o c c u p ie d ,  s i n c e  these  road c o n d i t i o n s  enhanced a c c e s s i b i l i t y  f o r  

t h e  r u r a l  o c c u p a n ts .  Such r o u te s  would a l s o  be a t t r a c t i v e  f o r  new

d w e l l i n g  l o c a t i o n s .  On th e  o t h e r  hand, d w e l l i n g s  s i t u a t e d  a lo n g  unpaved

roads and away f rom t h e  paved r o u t e s  wou ld be more l i k e l y  t o  be vaca ted  

because o f  t h e i r  r e l a t i v e  i n a c c e s s i b i l i t y .  These p r e c e d i n g  p o i n t s  a re  

deve loped  f u r t h e r  in t h e  f o l l o w i n g  model .

The p o s s i b i l i t i e s  f o r  r e t a i n i n g  o r  r e l i n q u i s h i n g  f o u r  fa rm  d w e l 

l i n g s  s i t u a t e d  a long  roads w i t h  v a r i o u s  s u r f a c e  c o n d i t i o n s  a f f e c t i n g

d w e l l e r s '  a c c e s s i b i l i t y  t o  a t r a d e - s e r v i c e  c e n t e r  a r c  i l l u s t r a t e d  w i t h  

a d e s c r i p t i v e  model ( F i g .  1) .  I t  is  assumed t h a t  a l l  f o u r  fa rm  o p e r a t o r s
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use paved roads as much as p o s s i b l e  in  re a c h in g  t h e i r  d w e l l i n g  s i t e s ,  

t h a t  t h e y  c o u ld  l i v e  e l s e w h e r e ,  and t h a t  t h e y  have equal  demands t o r  

goods and s e r v i c e s  f r om  th e  t r a d e  c e n t e r .  D w e l l i n g  A is  11 m i l e s  f rom 

th e  s e r v i c e  c e n t e r ,  b u t  1 m i l e  f rom a paved seconda ry  road t h a t  is  

n o r m a l l y  used f o r  t r a v e l l i n g  t o  and f rom t h a t  c e n t e r .  So long as th e  

d w e l l i n g  is  l i n k e d  t o  t h e  paved r o u te  by an improved road i t  may be 

c o n s i d e r e d  q u i t e  a c c e s s i b l e  t o  t h e  nearby commun i ty .  The s h o r t  d i s t a n c e  

on th e  improved road wou ld no t  appear  t o  be t h a t  much a d e t e r r e n t  t o  

t r a v e l  t im e  o r  t o  t r a v e l l i n g  d u r i n g  in c le m e n t  w e a t h e r .  O s t e n s i b l y ,  

i t s  i n h a b i t a n t s  c o u l d  v iew t h e i r  l o c a t i o n  as 11 m i l e s  f ro m  the  

n u c l e a t e d  s e t t l e m e n t  v i a  seconda ry  o r  good road .  T h i s  l o c a t i o n  d i f f e r s  

l i t t l e  f r om  a n o t h e r .  D w e l l i n g  B, found 11 m i l e s  away b u t  s i t u a t e d  a long  

t h e  paved road .  I f  a c c e s s i b i l i t y  i s  i m p o r t a n t ,  one would assume t h a t  

th e s e  d w e l l i n g s  wou ld  remain o c c u p ie d .

Two o t h e r  d w e l l i n g s ,  C and D, a r e  a l s o  11 m i l e s  away f rom th e  

t r a d e  c e n t e r  by paved and unpaved road s ,  b u t  t h e  amount o f  unpaved road 

i s  much g r e a t e r  in  t h e s e  s i t u a t i o n s .  Under normal  c o n d i t i o n s ,  t r a v e l  

speeds a lo n g  t h e  unpaved roads wou ld be low er  because o f  t h e  s u r f a c e  

m a t e r i a l s .  Du r ing  i n c le m e n t  w e a th e r  t r a v e l  c o u l d  become d i f f i c u l t  

a l o n g  t h i s  same r o u t e .  These c o n d i t i o n s  wou ld o f f e r  le s s  inducement t o  

rema in  a t  o r  t o  move t o  th e s e  d w e l l i n g  s i t e s .

Both d w e l l i n g  o r i e n t a t i o n  t o  p r i n c i p a l  roads and d w e l l i n g  d i s t a n c e  

f rom  n u c l e a te d  s e t t l e m e n t s  c o n c u r r e n t l y  a f f e c t  m o r p h o lo g ie s  f o r  new 

s e t t l i n g ,  abandonment ,  and r e s i d u a l  d w e l l i n g s .  Expected morpho logy  f o r  

each o f  these  d w e l l i n g  c a t e g o r i e s  can be a n t i c i p a t e d  assuming t h a t  

r u r a l  i n h a b i t a n t s  have r e t a i n e d  o r  chosen r e s i d e n t i a l  s i t e s  on th e



18

b a s i s  o f  a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  c e n t e r s .

A n t i c i p a t e d  M o r p h o lo g ie s  f o r  th e  S e t t l e m e n t  
Process and R es idua l  D w e l l i n g  D i s t r i b u t i o n s

Using th e  a c c e s s i b i l i t y  f a c t o r s  r e l a t i n g  t o  r u r a l  d w e l l i n g  l o c a 

t i o n s ,  a n t i c i p a t e d  m o r p h o lo g ie s  were deve loped  f o r  th e  two s e t t l e m e n t  

p ro cesses  and t h e  r e s i d u a l  d w e l l i n g  d i s t r i b u t i o n s  f o r  Hudson 's  c o m p e t i 

t i o n  phase.  in d e v e l o p i n g  each expec te d  morpho logy  th e  e f f e c t s  o f  th e  

a c c e s s i b i l i t y  f a c t o r s  w e r e  max imi  z e d .

N ew  S e t t  1 i nq

Rura l  i n h a b i t a n t s  e x p re s s  p r e f e r e n c e s  f o r  r u r a l  d w e l l i n g  s i t e s  

t h r o u g h  new s e t t l i n g  in  t h e s e  ways:

1. Most new d w e l l i n g s  a r e  c o n s t r u c t e d  by c o n v e n t i o n a l
means a t  th e s e  l o c a t i o n s ,  bu t  some re s id e n c e s  a re
d e f i n i t e l y  p r e f a b r i c a t e d  assemblages ( F i g .  2 ) .
More r e c e n t l y  some re s id e n c e s  were  m o b i l e  homes.

2. Abandoned d w e l l i n g s  a r e  r e o c c u p ie d .  O r d i n a r i l y ,  
t h i s  d w e l l i n g  r e o c c u p a t i o n  i s  preceded o r  accom
p an ied  by r em ode l in g  and o t h e r  improvements ,  such 
as i n c r e a s i n g  t h e  l i v i n g  space.

3. D w e l l i n g s  a re  moved t o  a s i t e  f r om  a n o t h e r  l o c a t i o n .
These d w e l l i n g s  a r e ,  in  many c a se s ,  e x t e n s i v e l y  
ren ova ted  ( F i g .  3 ) .

Foremost among th e  f a c t o r s  r e l a t e d  t o  a c c e s s i b i l i t y  is  t h e  s i z e  

and d i s t r i b u t i o n  o f  c e n t r a l  p l a c e s ,  f o r  much o f  t h e  new s e t t l i n g  is  

e x p e c te d  t o  c o n c e n t r a t e  around n u c l e a t e d  s e t t l e m e n t s .  These c l u s t e r s  

a r e  com pr ised  m a i n l y  o f  n o n - fa rm  d w e l l i n g s  o c c u p ie d  by f a m i l i e s  t i e d  

e c o n o m i c a l l y  t o  th e  nea rby  t r a d e - s e r v i c e  nodes o r  by s i d e w a l k  f a r m e r s .  

P r o x i m i t y  t o  the  m arke t  p l a c e  a l l o w s  t h e  s i d e w a l k  f a r m e r  easy access 

t o  b o th  the  c o u n t r y s i d e  and th e  r e t a i l - s e r v i c e  u n i t s  in  t h e  c e n t r a l  

p l a c e .  A l t h o u g h  some new fa rm  d w e l l i n g s  s t i l l  o c c u r  w i t h i n  t h i s  c e n t r a l  

p l a c e  f r i n g e  a r e a ,  most a re  d i s t r i b u t e d  in  more d i s t a n t  l o c a t i o n s ,  bu t
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F ig u re  2 :  T h i s  b r i c k  home i s  r e p r e s e n t a t i v e  o f  
some o f  th e  new d w e l l i n g s  r e c e n t l y  c o n s t r u c t e d  in  the 
s t u d y  a rea .  I t s  s i t e  i s  w i t h i n  one m i l e  o f  a paved 
h ighw ay ,  s i x  m i l e s  e a s t  o f  Lone W o l f .

F ig u re  3: T h is  f rame house e x e m p l i f i e s  a n o th e r
fo rm  o f  new s e t t l i n g .  I t  r e s u l t e d  when two re s id e n c e s  
were moved f rom e lse w h e re  and j o i n e d  t o g e t h e r  a t  a new 
s i t e .  The dashed l i n e  shows where th e  two b u i l d i n g s  
were j o i n e d .
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a c c e s s i b i l i t y  in  t h i s  case is expressed  in t h e  o r i e n t a t i o n  o f  the 

r u r a l  d w e l l i n g  t o  t h e  paved road system.

Because o f  t h e  g r o u p in g  o f  new re s id e n c e s  in  t h e  v i c i n i t y  o f  

c e n t r a l  p la c e s  in  the  r u r a l  landscape and t o  a l e s s e r  e x t e n t  a lo ng  paved 

roads beyond th e s e  p l a c e s ,  i t  is  re a s o n a b le  t o  assume th e  morphology 

f o r  t h e  new s e t t l i n g  m a t r i x  i s  one o f  c l u s t e r i n g .

Abandonment

D w e l l i n g  abandonment o ccu rs  when a r e s i d e n t  becomes d i s s a t i s f i e d  

w i t h  h i s  d w e l l i n g  l o c a t i o n  o r  when h i s  occupancy a t  t h a t  s i t e  is  t e r m i 

nated  due t o  exogenous causes u n r e l a t e d  t o  s i t e  c o n d i t i o n s .  Both o f

t hese  s i t u a t i o n s  o c c u r  w i t h i n  t h e  r u r a l  e n v i r o n m e n t ,  b u t  each has

d i f f e r e n t  d i s t r i b u t i o n a l  p a t t e r n s .

Two s ta ges  o f  d w e l l i n g  abandonment o r d i n a r i l y  o c c u r ;

1. The e a r l y  abandonment s tage  c o n s i s t s  o f  d w e l l i n g s  
r e c e n t l y  vaca ted  bu t  s t i l l  in good r e p a i r  ( F i g .  4 ) .
Many farmhouses a r e  used d u r i n g  t h e  day,  i f  t he  
f a r m e r  i s  w o r k in g  n ea rb y ,  f o r  s h e l t e r  f rom in c le m e n t  
w e a t h e r ,  as a p la c e  t o  e a t ,  o r  even as a p l a c e  t o
c l e a n  up b e fo r e  l e a v i n g .  T h i s  i s  p a r t i c u l a r l y  t r u e
i f  t h e  f a r m e r  i s  now in  t h e  s i d e w a l k  f a r m e r  c a t e g o r y .
Non - fa rm re s id e n c e s  once abandoned a r e  used v e r y
1 i t t l e  t h e r e a f t e r .

2. The l a t e r  abandonment s ta g e  i n v o l v e s  d w e l l i n g s  t h a t  
have f a l l e n  i n t o  d i s r e p a i r  a f t e r  some y e a rs  o f  
vacancy .  E v e n t u a l l y  t h es e  re s id e n c e s  become so 
d i l a p i d a t e d  t h a t  t h e i r  r e s i d e n t i a l  f u n c t i o n  is  p r e 
c l u d e d .  T h e r e a f t e r  t h e y  a r e  used f o r  o t h e r  pu rposes
such as fa rm  s t o r a g e ,  o r  th e y  are razed in  o r d e r  t o
reduce c o u n t y  rea l  e s t a t e  ta x e s  ( F i g .  5 ) .

Abandonment Due t o  Exogenous Causes. Abandonment r e s u l t i n g  f r om

n o n - s i t e  causes i s  more l i k e l y  t o  be d is p e r s e d  t h r o u g h o u t  th e  c o u n t r y 

s i d e ,  showing no g e o g r a p h ic  c o n c e n t r a t i o n ,  u n le s s  t h e  exogenous f a c t o r  

i t s e l f  has a c o n c e n t r a t e d  l o c a t i o n .  For  example,  h i g h  r a t e s  o f  d w e l l i n g



21

F i g u r e  k : T h i s  v a c a n t  house r e p r e s e n t s  t h e  e a r l y
s ta g e  o f  abandonment .  The d w e l l i n g  i s  s t i l l  in  r e l a 
t i v e l y  good r e p a i r ,  b u t  th e  same i s  n o t  t r u e  f o r  i t s  
pump house and w a t e r  t a n k .  i t  i s  a t  a f a r m s te a d  a lo n g  
S ta te  Highway No. 54.

F i g u r e  5 : The fo r m e r  r e s i d e n c e ,  a t  t h e  l e f t ,  de 
p i c t s  t h e  l a t e r  s ta g e  o f  abandonment .  Most l i k e l y ,  the  
s t r u c t u r e  c o u l d  n o t  be r e c o n d i t i o n e d  as a r e s i d e n c e .
At  t h i s  t i m e ,  i t s  f r o n t  is  removed so t h a t  i t  can be 
used f o r  s t o r a g e  pu rpos es .  Hay i s  s ta c k e d  in  s e v e r a l  o f  
i t s  rooms.
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abandonment  m ig h t  be a s s o c i a t e d  w i t h  r i v e r  f l o o d p l a i n s ,  where i a r g e  

t r a c t s  o f  land a re  se t  a s i d e  fo r  cuiniiiei c i a i uses Suc i i  as r u in ing ,  o r  

where governmen ta l  h o l d i n g s  a re  e s t a b l i s h e d .  The f a c t o r  c a u s in g  most 

abandonment u n r e l a t e d  t o  s i t e  is  t h e  change in fa rm  s i z e .  When farms 

a r e  a c q u i r e d  by l a r g e r  f a r m i n g  o p e r a t i o n s  th e  farmhouse o f  th e  f o r m e r  

owner  is  u s u a l l y  l e f t  abandoned.  Changes in fa rm  s i z e  a re  most o f t e n  

a r e s u l t  o f  t h e  f o l l o w i n g  c o n d i t i o n s :  1) economics o f  s c a l e  o f  f a rm 

i n g ,  2) d e c i s i o n s  o f  land owners t o  s e l l  re n ted  a g r i c u l t u r a l  l a n d s ,

3) t h e  l i f e  c y c l e  o f  long t im e  fa rm  o p e r a t o r s ,  o r  4) fa rm  m e c h a n i z a t i o n .

A s m a l l e r  number o f  n o n - f a r m  homes have been abandoned because o f  

t h e  reduced need f o r  fa rm  l a b o r e r s  due t o  fa rm  m e c h a n i z a t i o n .  And, 

l e s s  f r e q u e n t l y ,  n o n - fa r m  hous in g  i s  abandoned in r u r a l  ne ig hb o rhoods  

when sm a l l  b u s in e s s e s  a re  c l o s e d ,  t e ac he ra g es  are vaca te d  a t  c o n s o l i 

dated  s c h o o l s ,  o r  pa rsonages a t  r u r a l  chu rch es  a re  l e f t  empty.

When exogenous causes a f f e c t  d w e l l i n g  abandonment w i t h i n  t h e  r u r a l  

l andscape  t h e r e  is  no p a r t i c u l a r  a r e a l  fo c u s  f o r  i t s  o c c u r r e n c e s ,  u n les s  

c i r c u m s ta n c e s  c a u s in g  c o n c e n t r a t i o n s  p r e v a i l e d .  T h i s  p a t t e r n  o f  aban

donment ,  t h e r e f o r e ,  s hou ld  be random.

Abandonment Que t o  S i t e  D i s s a t i s f a c t i o n . I f  a c c e s s i b i l i t y  is  

r e s p o n s i b l e  f o r  t h e  o c c u p a n t s '  d i s s a t i s f a c t i o n  w i t h  r u r a l  d w e l l i n g  

s i t e s ,  abandonment sh ou ld  i n c r e a s e  w i t h  d i s t a n c e  f rom n u c le a te d  s e t t l e 

ments .  Some m o d i f i c a t i o n s  in  t h i s  e x p e c t a t i o n  s ho u ld  o c c u r  where p r i n 

c i p a l  paved roads c r o s s  th e  r u r a l  landscape and reduce abandonment 

somewhat. Because o f  i t s  a n t i c i p a t e d  in c r e a s e  away f r om  n u c le a te d  

s e t t l e m e n t s ,  t h i s  p rocess  a f f e c t s  m a in l y  farm r e s id e n c e s .

Under t hese  c o n d i t i o n s  th e  d w e l l i n g  s i t e  abandonment is  focused
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upon s e v e r a l  l o c i ,  w h ic h  a r e  c h a r a c t e r i z e d  by t h e i r  d i s t a n c e  f rom 

c e n t r a l  p l a c e s  and t h e i r  d i s t a n c e  f rom  p r i n c i p a l  paved roads .  As a 

r e s u l t ,  abandonment s hou ld  d i s p l a y  a c l u s t e r e d  m o rph o log y ,  but  w i t h  an 

o r i e n t a t i o n  away f rom  the  n u c l e a t e d  s e t t l e m e n t s .

The c o m b in a t i o n  o f  c l u s t e r e d  and random p a t t e r n s  a s s o c i a t e d  w i t h  

d i f f e r e n t  t y p e s  o f  abandonment shou ld  r e s u l t  in a p a t t e r n  t h a t  is c l u s 

t e r e d  b u t  no t  as c l u s t e r e d  as t h e  p a t t e r n  a s s o c i a t e d  w i t h  new s e t t l i n g .  

The c l u s t e r i n g  t e n d e n c y ,  in  a d d i t i o n ,  s ho u ld  be c e n t r i f u g a l  w i t h  a reas  

f u r t h e s t  f r om  th e  n u c l e a t e d  s e t t l e m e n t s  expe r i enc I ng t l i e  g r e a t e s t  

abandonment .

Res i d u a 1 Owe 1 I i  nqs

A r e s i d u a l  d w e l l i n g  su gge s ts  t h a t  t h e  s i t e  o f  t h e  s t r u c t u r e  meets 

th e  r e q u i r e m e n ts  and f u n c t i o n a l  c a p a b i l i t i e s  o f  a r u r a l  r e s i d e n t  and 

c o n s e q u e n t l y  rema ins c o n t i n u o u s l y  o c c u p ie d .  A l t h o u g h  th e s e  d w e l l i n g s  

a r e  remnants  f r om p a s t  s e t t l e m e n t ,  t h e i r  c o n t i n u e d  o c c u p a t i o n  r e f l e c t s  

t h e i r  f a v o r a b l e  l o c a t i o n  w i t h  r e s p e c t  t o  a c c e s s i b i l i t y .  T h e r e f o r e ,  

some o f  t h e  same l o c a t i o n a l  f a c t o r s  r e s p o n s i b l e  f o r  i n i t i a t i n g  new 

s e t t l i n g ,  o r  s i t e  abandonment due t o  a c c e s s i b i l i t y ,  a r e  o p e r a t i v e  in  

t h e  r e t e n t i o n  o f  th e s e  d w e l l i n g s .

The re s id e n c e s  c o m p r i s i n g  t h i s  d i s t r i b u t i o n  may be o l d e r ,  bu t  many 

show s ig n s  o f  b o th  e x t e r i o r  and i n t e r i o r  improvements ( F i g .  6 ) .  One o f  

t h e  most f r e q u e n t  improvements i s  t h a t  o f  i n c r e a s i n g  t h e  f l o o r  space 

c o n t a i n e d  in th e  d w e l l i n g .  In some i n s t a n c e s ,  an o l d e r  home has been 

razed a t  t h e  s i t e ,  and a new one has been b u i l t  in i t s  p l a c e .  The 

w r i t e r  c o n s i d e r s  t h e  l a t t e r  s i t u a t i o n  s t i l l  r e p r e s e n t s  a r e s i d u a l  one,  

p r o v i d i n g  th e  s i t e  was c o n t i n u o u s l y  o c c u p ie d  ( F i g .  7 ) .
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F ig u r e  6 :  T h i s  r e s i d u a l  d w e l l i n g ,  on a fa rm s tead
n o r t h e a s t  o f  Coope r to n ,  was be in g  e n l a r g e d  w i t h  a c o n 
c r e t e  b l o c k  a d d i t i o n  in 1973- The o l d e r  p a r t  o f  t he  
s t r u c t u r e ,  a wood f rame c o n s t r u c t i o n ,  i s  t y p i c a l  o f  t h e  
o l d e r  re s id e n c e s  in  th e  c o u n ty .

F ig u r e  7:  A no the r  way f o r  a r e s i d u a l  d w e l l i n g  t o
o c c u r  i s  when an o l d e r  d w e l l i n g  i s  r e p la c e d  by a newer 
one .  as i s  shown a t  t h i s  fa rm s te a d  sou th  o f  Mounta in  
V iew.  The newer  b u i l d i n g  was com p le ted  in  1973- Very 
l i k e l y ,  th e  o l d e r  b u i l d i n g  w i l l  be razed o r  moved e l s e  
where on the fa rm s te a d  and tu r n e d  i n t o  a s t o r a g e  b u i l d 
in g .



25

The need f o r  r e s i d e n t i a l  a c c e s s i b i l i t y  argues f o r  r u r a l  d w e l l i n g  

s i t e s  n e a r e r  t o  n u c le a te d  s e t t l e m e n t s .  Such an o r i e n t a t i o n  is  a n t i c i 

p a te d  f o r  th e  g r e a t e r  p a r t  o f  t h e  r e s i d u a l  d w e l l i n g  d i s t r i b u t i o n  in  the 

r u r a l  e n v i r o n m e n t .  In t h e  immediate marg ins  o f  c e n t r a l  p l a c e s ,  and 

e s p e c i a l l y  f u r t h e r  away, t h e  fa rm d w e l l i n g s  in  t h i s  c a t e g o r y  s ho u ld  have 

easy access t o  th e  paved road system, w i t h  l o c a t i o n s  e i t h e r  a long  

r i g h t s - o f - w a y  o r  a t  s h o r t  d i s t a n c e s  away a lo n g  fe e d e r  roads .  Some non

fa rm  d w e l l i n g s  a re  s i t u a t e d  in  t h e  f r i n g e  a reas  o f  n u c l e a t e d  s e t t l e m e n t s  

a lo n g  paved roads .  T h e i r  oc cupan ts  a re  most l i k e l y  t o  be peop le  employed 

in  t h e  nearby r e t a i l  and s e r v i c e  e s t a b l i s h m e n t s ,  a l t h o u g h  some s id e w a lk  

fa rm e rs  have r e s id e d  in  t hese  s e t t i n g s  f o r  long p e r i o d s .

Because o f  th e  tendency  f o r  r e s i d u a l  d w e l l i n g s  t o  become concen

t r a t e d  around n u c le a t e d  s e t t l e m e n t s  and th e  m a jo r  roads t h a t  lead i n t o  

them, i t  is  l o g i c a l  t o  a n t i c i p a t e  t h a t  t h e i r  m a t r i x  w i l l  t end  towards  

c 1u s t e r i n g .

A n t i c i p a t e d  Morphology  f o r  th e  Rural  S e t t l e m e n t  M a t r i x

The s y n t h e s i z i n g  o f  t h e  new s e t t l i n g ,  abandonment ,  and r e s i d u a l  

d w e l l i n g  m a t r i c e s  c r e a t e s  th e  r u r a l  s e t t l e m e n t  m a t r i x  a t  a s p e c i f i c  

t i m e .  From th e  t h r e e  a n t i c i p a t e d  m o rp h o lo g ie s  j u s t  p r e s e n te d  i t  i s  

p o s s i b l e  t o  f o r m u l a t e  an ex pec ted  p a t t e r n  o f  th e  r u r a l  s e t t l e m e n t  f o r  

a t im e  p e r i o d .

A s y n t h e s i s  o f  t h e  t h r e e  a n t i c i p a t e d  m a t r i x  m o r p h o lo g ie s  suggests  

b o th  c e n t r i p e t a l  and c e n t r i f u g a l  d i s t r i b u t i o n a l  c h a r a c t e r i s t i c s  as 

b e in g  o p e r a t i v e .  Both new s e t t l i n g  and r e s i d u a l  d w e l l i n g  d i s t r i b u t i o n s  

were expec ted  t o  be c l u s t e r e d  around o n l y  a few l o c i .  Rura l  d w e l l i n g
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s i t e s  c l o s e  t o  n u c le a te d  s e t t l e m e n t s  and p r i n c i p a l  roads a r e  t h o u g h t  

t o  be most s u i t a b l e ,  i f  a c c e s s i b i l i t y  i s ,  indeed ,  a s i g n i f i c a n t  l o c a 

t i o n a l  f a c t o r .  Abandonment , c o n v e r s e l y ,  i s  expec ted  t o  be c o n c e n t r a t e d  

ar ound  s e v e r a l  l o c i ,  w h ic h  a re  a t  a d i s t a n c e  f rom n u c l e a t e d  s e t t l e m e n t s  

and p r i n c i p a l  roads.

The r u r a l  s e t t l e m e n t  p a t t e r n  w h ich  r e s u l t s  f rom th e  un io n  o f  t h e s e  

t h r e e  m a t r i c e s  s hou ld  be c l u s t e r e d .  The c e n t r i p e t a l  i n f l u e n c e  o f  bo th  

new s e t t l i n g  and t h e  r e s i d u a l  d w e l l i n g s  accou n ts  f o r  the c o n c e n t r a t i o n  

o f  re s id e n c e s  in t h e  v i c i n i t y  o f  n u c l e a t e d  s e t t l e m e n t s  and th e  p r i n c i p a l  

roads l e a d i n g  t o  them. D w e l l i n g  abandonment sh ou ld  be c l u s t e r e d ,  b u t  

c e n t r i f u g a l l y  o r i e n t e d  f rom n u c l e a t e d  s e t t l e m e n t s ,  t h e r e b y  r e d u c in g  th e  

d w e l l i n g  numbers in  t h e i r  more d i s t a n t  p e r i p h e r i e s .

Research Hypotheses

The m a jo r  h y p o t h e s i s  o f  t h i s  w o rk  is  t h a t  t h e  r u r a l  s e t t l e m e n t  

becomes c l u s t e r e d  d u r i n g  t h e  c o m p e t i t i o n  phase as r u r a l  d w e l l i n g  l o c a 

t i o n s  a re  o p t i m i z e d  w i t h  r e s p e c t  t o  t r a d e - s e r v i c e  c e n t e r s  and th e  p r i n 

c i p a l  r o u t e s  l e a d i n g  t o  th e se  c e n t e r s .  Severa l  s u p p o r t i v e  hypo th eses  

were t e s t e d  w h ic h  p e r t a i n  t o  t h e  a c c e s s i b i l i t y  f a c t o r s  and th e  a n t i c i 

pa ted  m o rp h o lo g ie s  f o r  e i t h e r  th e  s e t t l e m e n t  p rocess  o r  t h e  r e s i d u a l  

d w e l l i n g s  p r e s e n te d  p r e v i o u s l y  in  t h i s  c h a p t e r .

H yp o th e s is  1 : The morpho logy  o f  newly  s e t t l e d  d w e l l i n g s  w i l l

be n o t i c e a b l y  c l u s t e r e d  d u r i n g  a p e r i o d  when th e  number o f  

d w e l l i n g s  in  t h e  r u r a l  s e t t l e m e n t  and t h e i r  average d e n s i t y  

a re dec 1 i n i n g .

H yp o th e s is  2 : The morphology  o f  r e s i d u a l  d w e l l i n g s  w i l l  be
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c l u s t e r e d ,  b u t  p r o b a b l y  l e s s  than  t h a t  f o r  new s e t t l i n g ,  

d u r i n g  a p e r i o d  when th e  number o f  d w e l l i n g s  in  t h e  r u r a l  

s e t t l e m e n t  and t h e i r  ave rage  d e n s i t y  a re  d e c l i n i n g .  

H y p o th e s i s  S '- The morphology f o r  abandonment  w i l l  be 

c l u s t e r e d ,  b u t  p r o b a b l y  l e s s  t ha n  t h a t  f o r  new s e t t l i n g ,  

d u r i n g  a p e r i o d  when t h e  number o f  d w e l l i n g s  in  t h e  r u r a l  

s e t t l e m e n t  and t h e i r  average d e n s i t y  a re  d e c l i n i n g .  

H y p o th e s i s  4 : Du r i ng  a p e r i o d  when r u r a l  seLLlemenL

becomes c l u s t e r e d  t h e  d i s t a n c e  o f  a l l  o cc u p ie d  d w e l l i n g s  

f ro m  v i l l a g e s  and towns w i l l  dec rease  s i g n i f i c a n t l y .  

H y p o th e s i s  5 : D u r ing  a p e r i o d  when r u r a l  s e t t l e m e n t

becomes c l u s t e r e d  a l l  o c c u p ie d  d w e l l i n g s  w i l l  become 

i n c r e a s i n g l y  o r i e n t e d  t o  t h e  m a jo r  t r a n s p o r t a t i o n  ro u te s  

l e a d i n g  t o  v i l l a g e s  and towns .

H y p o th e s i s  6 : D u r in g  a p e r i o d  when r u r a l  s e t t l e m e n t  becomes

c l u s t e r e d  t h e  d w e l l i n g  d i s t r i b u t i o n  w i l l  show a r e l a t i o n 

s h i p  t o  t h e  e x i s t i n g  h i e r a r c h y  o f  v i l l a g e s  and to w ns .

A d i s c u s s i o n  o f  t h e  methodo lo gy  used f o r  t e s t i n g  t h e s e  hypo theses  

f o l l o w s  i n  t h e  ne x t  c h a p t e r .
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in t h i s  c h a p t e r  t h e  components o f  t h e  r u r a l  s e t t l e m e n t  a r e  c l a r i 

f i e d ,  t h e  re s e a r c h  d e s ig n  i s  e x p l a i n e d ,  and t h e  q u a n t i t a t i v e  t e c h n iq u e s  

u t i l i z e d  f o r  measurement a r e  d i s c u s s e d .  The re s e a r c h  d e s ig n  c o n s i s t s  

o f  two p a r t s ,  one on t h e  measurements o f  r u r a l  s e t t l e m e n t  m o r p h o lo g ie s  

and t h e  o t h e r  on t h e  v a r i a b l e s  a f f e c t i n g  r u r a l  d w e l l i n g  l o c a t i o n .

Rura l  S e t t l e m e n t  Components

There i s  no consensus  a b ou t  w h ic h  d w e l l i n g s  c o n s t i t u t e  t h e  r u r a l  

s e t t l e m e n t  m a t r i x .  Some r e s e a r c h e r s  l i m i t  t h e  m a t r i x  t o  f a r m s te a d s  o n l y .  

O thers  i n c l u d e  most o r  a l l  o f  t h e  p e r m a n e n t l y  o c c u p ie d  d w e l l i n g s  w i t h i n  

a s p e c i f i e d  r u r a l  l a nds c ap e .  S t i l l  o t h e r s  r e l y  on gove rnm en ta l  d e f i n i 

t i o n  as found  in  census m a t e r i a l s  t o  d e f i n e  t h e  c o n t e n t  o f  t h e  m a t r i x .

For  exam ple ,  fu nda m en ta l  t o  a l l  t h e s e  a t t e m p t s  i s  t h e  d i f f e r e n t i a l  

between t h e  r u r a l  and u rban  p o r t i o n  o f  t h e  s e t t l e m e n t  l a nd sc ap e .  A g a in ,  

most i n v e s t i g a t o r s  have r e l i e d  on census d e f i n i t i o n  t o  d i s t i n g u i s h  

between t h e  two g r o u p s .

A c c o r d i n g  t o  t h e  U n i te d  S ta t e s  Bureau o f  th e  Census d e f i n i t i o n ,  

r u r a l  i n c l u d e s  t h e  p o p u l a t i o n  and a rea  n o t  i n c l u d e d  i n  t h e  v a r i o u s  

u rban  d e l i m i t a t i o n s . ^  T h i s  r e s i d u a l  t y p e  o f  d e f i n i t i o n  r e l i e s  on

1
A c c o r d in g  t o  Census d e f i n i t i o n  t h e  urban  p o p u l a t i o n  i n c l u d e s  

th o s e  persons  l i v i n g  in  u r b a n i z e d  a reas  and in  p la c e s  o f  2500 i n h a b i t a n t s  
o r  more o u t s i d e  o f  u r b a n i z e d  a r e a s .  The ex tended  c i t y  was d e v i s e d ,  
because c e r t a i n  c i t i e s  had b o u n d a r ie s  ex tended  i n t o  d i s t r i c t  r u r a l  
s e t t i n g s .  An ex te nde d  c i t y  has one o r  more a r e a s ,  each w i t h  a t  l e a s t

2«
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l o c a t i o n  as the  p r i n c i p l e  f a c t o r  d i f f e r e n t i a t i n g  between t h e  tw o .  How

e v e r ,  th e  Census s u b d i v i d e s  th e  r u r a l  p o p u la r  inn and d w e l l i n g s  i n t o  

e i t h e r  r u r a l  fa rm  o r  r u r a l  no n - fa rm  c a t e g o r i e s  on t h e  b a s i s  o f  f u n c t i o n .  

The fo r m e r  is  de te rm in e d  by t h e  f i s c a l  e a r n i n g s  f rom  fa rm  p roduce  in  a

2
g iv e n  ye a r  and p la c e s  c e r t a i n  a r e a l  r e q u i r e m e n ts  upon th e  f a r m in g  u n i t .  

A l l  o t h e r  i n h a b i t a n t s  and t h e i r  r e s p e c t i v e  d w e l l i n g s  a re  c l a s s e d  as 

r u r a l  n o n - fa rm  r e g a r d l e s s  o f  t h e i r  economic o r i e n t a t i o n .  A m a jo r  d i s a d 

v an tage  o f  t h e  r u r a l  n o n - fa rm  c a t e g o r y  i s  t h a t  i t  i n c lu d e s  pe rsons  in  

e i t h e r  group q u a r t e r s  o r  r e c r e a t i o n a l  a r e a s ,  n e i t h e r  o f  w h ich  a r c  

n e c e s s a r i l y  permanent r e s id e n L s  o r  d i s t i n c t l y  r u r a l  in t h e i r  way o f  l i f e .

The r u r a l  s e t t l e m e n t  m a t r i x  c o n s id e r e d  here i n c l u d e s  a l l  d w e l l i n g s  

o u t s i d e  o f  d e s ig n a te d  c o n f i n e s  o f  n u c le a te d  s e t t l e m e n t s  (h a m le ts ,  

v i l l a g e s ,  and t o w n s ) ,  d i s t i n c t  r e c r e a t i o n a l  nodes,  g r o u p - l i v i n g  q u a r t e r s ,  

o r  governm en ta l  h o l d i n g s  in  a s e t t i n g  w i t h i n  w h ic h  p r im a r y  p r o d u c t i o n  

p r e d o m i n a t e s . 3 T h i s  a l l o w s  f o r  b o th  f a r m  and n o n - fa rm  d w e l l i n g s  t o  be

f i v e  squa re  m i l e s  d im e n s io n ,  and w i t h  a p o p u l a t i o n  d e n s i t y  o f  l e s s  than  
100 pe rsons  pe r  square  m i l e  d u r i n g  t h e  1970 census .  T h i s  area  a n d / o r  
a reas  must i n c l u d e  a t  l e a s t  25 p e r c e n t  o f  th e  land  area o f  t h e  l e g a l  
c i t y  o r  t o t a l  25 square m i l e s  o r  more.  (Note t h a t  c e r t a i n  p o r t i o n s  o f  
t h e  le g a l  c i t y  c o u ld  have r u r a l  p o r t i o n s  under  th e se  c i r c u m s t a n c e s . )

2
Rural  fa rm  p o p u l a t i o n  i s  d e f i n e d  as r e s i d e n t s  on farms c o n s i s t i n g  

o f  a t  l e a s t  t e n  a c re s  f rom  w h ich  t h e  produce s a le  was a t  l e a s t  f i f t y  
d o l l a r s  in  t h e  p r e c e d in g  y e a r .  I t  may a l s o  be th o s e  persons r e s i d i n g  a t  
fa rm  s i t e s  o f  less  than  te n  ac re s  f ro m  w h ic h  t h e  produce s a le  was a t  
l e a s t  $250.00  i n  t h e  p r e v i o u s  y e a r .

^ T h i s  conforms t o  S t o n e ' s  re q u i r e m e n t  f o r  a r u r a l  la ndscape .  He 
s t a t e d  t h a t :  " . . . . r u r a l  means an a r e a l  predominance o f  a g r i c u l t u r e ,  
f o r e s t r y ,  m i n i n g ,  f i s h i n g ,  h u n t i n g  and t r a p p i n g ,  o r  power p r o d u c t i o n  
d i r e c t l y  f r om  l o c a l  r e s o u r c e s . "  (S tone ,  1966, p.  3 4 ? ) .
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c o n s id e r e d  as components o f  t h e  r u r a l  s e t t l e m e n t  m a t r i x .

S e t t l e m e n t  Data and M a t r i x  D e r i v a t i o n s  

D e p i c t i o n  o f  t h e  r u r a l  s e t t l e m e n t  m a t r i c e s ,  t h e  p rocess  m a t r i c e s ,  

and t h e  r e s i d u a l  d w e l l i n g  m a t r i c e s  used in  t h i s  r e s ea rc h  r e q u i r e d  da ta  

f rom c u r r e n t  and p a s t  p e r i o d s .  Two sou rces  were u t i l i z e d ;  c o u n ty  h i g h 

way maps p repa red  by t h e  Oklahoma Depar tment  o f  Highways and a map 

checked in  t h e  f i e l d .  County  h ighway maps were produced f o r  t h e  s tu d y  

a r e a ,  Kiowa Coun ty ,  i n :  1936, 1941, 1949, 1955, 1961, and 1965.^  Two 

o f  t hese  maps, th o s e  f o r  1936 and 1949, were s e l e c t e d  f o r  exam ina i  ion 

and a n a l y s i s .  A t h i r d  map was o b t a i n e d  by c o r r e c t i n g  th e  1965 c oun ty  

h ighway map d u r i n g  th e  summer and f a l l  o f  1973. A l l  e x i s t i n g  d w e l l i n g s  

and d w e l l i n g  remnants  were recorded  d u r i n g  t h i s  f i e l d  w ork .  Whenever 

p o s s i b l e  t h e s e  da ta  were used f o r  c o r r e c t i n g  d w e l l i n g  s i t e s  on th e  two 

p r e v i o u s  maps.

The f i e l d  c heck  o f  t h e  s t u d y  area  was n e c e s s i t a t e d  because a l l  

d w e l l i n g s ,  w h e th e r  o c c u p ie d  o r  u n oc c up ied ,  a r e  shown on these  maps.^ 

T h i s  r e s e a r c h ,  however ,  was concerned  w i t h  d i s t i n g u i s h i n g  between oc c u 

p ied  and unoccup ied  d w e l l i n g s .  The most c o n s i s t e n t  prob lem encoun te red  

on a l l  t h r e e  maps was t h e  a c t u a l  d w e l l i n g  l o c a t i o n  w i t h  r e s p e c t  t o  t h e

A l t h o u g h  th e s e  c o u n t y  maps were produced  f o r  each o f  t h e  s p e c i f i e d  
y e a r s ,  t h e i r  a v a i l a b i l i t y  was a p ro b le m .  I was unab le  t o  l o c a t e  a copy 
o f  t h e  1955 c o u n ty  h ighway map w h ich  wou ld have been d e s i r a b l e  f rom a 
t im e  s t a n d p o i n t  i n  t h e  r e s e a r c h .  U n f o r t u n a t e l y ,  in  t h e  pas t  when a new 
map was issued t h e  p r e v i o u s  one was d i s c a r d e d .  Some s e ts  o f  maps were 
a v a i l a b l e  a t  t h e  Oklahoma H i s t o r i c a l  A s s o c i a t i o n ,  t h e  Oklahoma G e o l o g i 
c a l  S u rve y ,  and a t  some o f  t h e  l i b r a r i e s  a t  t h e  S t a t e ' s  c o l l e g e s  and 
un i v e r s  i t i e s .

5
A f t e r  t h e  1949 s e r i e s  o f  c o u n t y  h ighway maps were produced ,  a l l  

d w e l l i n g s  s t a n d i n g  on th e  landscape were shown, a l t h o u g h  t h e r e  was no 
d i s t i n c t i o n  made abou t  t h e i r  occupancy.
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ro a d .  D w e l l i n g s  a re  shown as s q u a r e s ,  w h ich  a re  o v e r s i z e d  f o r  the  

maps. F i e l d  c h e c k in g  r e v e a le d  LhaL inosL d w e l l i n g s  w ere ,  o r  had been, 

re a s o n a b ly  c l o s e  t o  t h e  roads .

A l l  d w e l l i n g  s i t e s  were coded and i d e n t i f i e d  w i t h  c a r t e s i a n  

c o o r d i n a t e s  f o r  t h e  t h r e e  p e r i o d s ;  1936, 19^9,  and 1973. Each square 

m i l e  was s u b d i v i d e d  i n t o  10,000 s m a l l e r  square u n i t s ,  o r  each s i d e  was 

com pr ised  o f  100 equal  d i s t a n c e  p o r t i o n s .  T h is  g r i d  made i t  p o s s i b l e  

t o  l o c a t e  each s i t e  r e a s o n a b ly  a c c u r a t e l y ,  w i t h  no s i t e  b e in g  more than  

2 6 . 4  f e e t  f rom i t s  a c t u a l  l o c a t i o n  in  any o f  t h e  f o u r  c a r d i n a l  compass 

d i r e c t i o n s .  For  t h i s  re s e a r c h  t h i s  degree o f  a c c u ra c y  was c o n s id e r e d  

a c c e p t a b l e .

Once t h e  d w e l l i n g  l o c a t i o n s  were a c c u r a t e l y  f i x e d  f o r  t h e  t h r e e  

p e r i o d i c  s e t t l e m e n t  m a t r i c e s ,  i t  was p o s s i b l e  t o  d e r i v e  t h e  v a r i o u s  

s e t t l e m e n t  p rocess  and r e s i d u a l  d w e l l i n g  m a t r i c e s .  From a compar ison  

o f  t h e  1936 and 19^9 s e t t l e m e n t  m a t r i c e s  t h e  r e s i d u a l  d w e l l i n g ,  new 

s e t t l i n g ,  and abandonment m a t r i c e s  were c o n s t r u c t e d .  S i m i l a r l y ,  t h r e e  

m a t r i c e s  were f a b r i c a t e d  f o r  t h e  same c a t e g o r i e s  f o r  t h e  1949-1973 

i n t e r i m .

Research Design

The r es ea rc h  d e s i g n  c o n s i s t s  o f  two s e c t i o n s .  One c o n c e n t r a t e s  

upon a n a l y s i s  o f  t h e  p o i n t  p a t t e r n s  in  t h e  s e t t l e m e n t  m a t r i c e s  f o r  

d i f f e r e n t  p e r i o d s  and in  t h e  p rocess  and r e s i d u a l  d w e l l i n g s  m a t r i c e s .  

The o t h e r  c o n s i d e r s  tw o  s i g n i f i c a n t  v a r i a b l e s ,  w h ich  a f f e c t  d w e l l i n g  

l o c a t i o n s - - r u r a 1 roads  and d i s t a n c e s  t o  s e r v i c e - t r a d e  c e n t e r s .
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A n a l y s i s  o f  t h e  S e t t l e m e n t  M a t r i c e s  

To t e s t  t l i e  r e s e a rc l i  l i ypo theses  on s e t t l e m e n t  m o r p h o l o g i e s ,  t h e  

r u r a l  s e t t l e m e n t  m a t r i x  and b o t h  t h e  s e t t l e m e n t  process  m a t r i c e s  and 

r e s i d u a i  d w e l l i n g  m a t r i c e s  were a na ly z ed  a t  p a r t i c u l a r  i n t e r v a l s  d u r i n g  

t h e  37 y e a r  p e r i o d .  The m a jo r  h y p o th e s i s  is  t h a t  c l u s t e r i n g  o c c u r r e d  

w i t h i n  t h e  r u r a l  s e t t l e m e n t  m a t r i x  d u r i n g  t h i s  t im e  i n t e r v a l .  Non- 

random p a t t e r n s  w i t h i n  t h e  s e t t l e m e n t  p rocess  and r e s i d u a l  d w e l l i n g  

m a t r i c e s  o v e r  t h e  same p e r i o d  i s  t h e  essence o f  t h e  s u p p o r t i v e  hypo

th e s e s  r e l a t i n g  t o  s e t t l e m e n t  m o r p h o lo g ie s .

A l l  m a t r i c e s  he re  a r e  t r e a t e d  as p o i n t  p a t t e r n s  f o r  a n a l y t i c a l  

pu rp o s e s .  P o in t  p a t t e r n s ,  a c c o r d i n g  t o  Rogers (196 9 ) ,  possess t h r e e  

s p a t i a l  p r o p e r t i e s  a b o u t  w h ic h  d i s t i n c t i o n s  a re  i m p o r t a n t .  Any p o i n t  

a r r a y  may be d e f i n e d  by i t s  shape,  a two d im e n s io n a l  c h a r a c t e r i s t i c ,  

w h i c h  is  based upon a r e a l  e n c l o s u r e .  The d e s c r i p t i o n  o f  s p a c in g  between 

each o f  t h e  p o i n t s  w i t h i n  t h e  a r r a y  c o n s t i t u t e s  t h e  p a t t e r n ,  a z e r o  

d im e n s io n a l  s p a t i a l  c h a r a c t e r i s t i c ;  t h i s  s p a c in g  i s  r e f e r r e d  t o  as t h e  

module (Rogers,  1969, p. 4 9 ) .  D i s p e r s i o n ,  a one d im e n s io n a l  s p a t i a l  

c h a r a c t e r i s t i c ,  c o n s i d e r s  t h e  d i s t r i b u t i o n  o f  p o i n t s  w i t h i n  an area  o f  

a s p e c i f i c  shape.  Rogers v iew s  d i s p e r s i o n  as " . . . . a n  a t t r i b u t e  o f  a 

p a t t e r n  t h a t  i s  l o c a te d  w i t h i n  a p a r t i c u l a r  sh ape , a t  a g i v e n  d e n s i t y . "

For a n a l y s i s  o f  s e t t l e m e n t  m a t r i c e s  t o  be co m p le te  a l l  o f  t h e  p o i n t  

p a t t e r n  p r o p e r t i e s  must be i n c l u d e d .  A l t h o u g h  shape may be cove red  

r e l a t i v e l y  e a s i l y  under  t h e  c i r c u m s t a n c e s ,  b o th  p a t t e r n  and d i s t r i b u t i o n  

n e c e s s i t a t e  more t e c h n i c a l  t r e a t m e n t .  P a t t e r n ,  as used h e r e ,  is  synony 

mous w i t h  a r rangem en t , '^

P a t t e r n  has been used by s e v e r a l  i n v e s t i g a t o r s  when r e f e r r i n g  t o  
any m o r p h o l o g i c a l  c h a r a c t e r i s t i c  r e l e v a n t  t o  t h e  s e t t l e m e n t  m a t r i x .  I t  
i s  i m p o r t a n t  t o  e s t a b l i s h  t h a t  p a t t e r n  i s  a t e c h n i c a l  t e rm  i n d i c a t i n g  
a r r a n g e m e n t ,  whieh i s  d i s t i n g u i s h e d  f ro m  d i s t r i b u t i o n .
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Measurement o f  A r rangemen t  and D i s t r i b u t i o n

S eve ra l  methods e x i s t  f o r  m easu r ing  and e x p r e s s i n g  r u r a l  s e t t l e m e n t  

m a t r i c e s .  From S t o n e ' s  s u rv e y  a t  l e a s t  e i g h t  c a t e g o r i e s  o f  measures o r  

i n d i c e s  a r e  a v a i l a b l e  (S tone ,  1968, pp.  3 1 8 - 3 2 0 ) . ^  Most o f  th e s e  

measures o r  i n d i c e s  a re  a p p l i c a b l e  t o  s p e c i f i c  a r e a s ;  t h a t  i s ,  t h e i r  

use depends upon s p e c i a l  census da ta  o r  o b j e c t i v e  f i e l d  o b s e r v a t i o n s .

Some o f  t h e  re m a in d e r  depend upon p r e d e t e r m in e d  d i s t a n c e s  o r  d e n s i t i e s  

f o r  e s t a b l i s h i n g  c e r t a i n  measures o r  i n d i c e s .  Most o f  t h e  f o rm e r  

measures and i n d i c e s  a r e  outmoded, because th e y  a re  e i t h e r  t o o  ge ne ra l  

in  t h e i r  p a t t e r n  d e s c r i p t i o n  o r  t o o  l i m i t e d ,  w h ic h  p r e v e n t s  t h e i r  use 

e l s e w h e r e .  Only  one c a t e g o r y  showed p o t e n t i a l  f o r  m e a n in g fu l  and u n i 

v e r s a l  a p p l i c a t i o n ,  i . e . ,  t h e  m a th e m a t i c a l  r e p r e s e n t a t i o n  o f  p a t t e r n .

The m a th e m a t i c a l  r e p r e s e n t a t i o n  o f  p a t t e r n  a l l o w s  f o r  o b j e c t i v e  

i n t e r p r e t a t i o n  and d e s c r i p t i o n  o f  comp lex d i s t r i b u t i o n a l  d a t a .  The 

most a p p r o p r i a t e  c a t e g o r y  o f  methods f o r  th e s e  purposes  i s  r e f e r r e d  t o  

as s p e c i f i c  m a th e m a t i c a l  r e p r e s e n t a t i o n s  by Harvey (1 9 6 9 ) .  S p e c i f i c  

m a th e m a t i c a l  r e p r e s e n t a t i o n s  u t i l i z e  t h e  com par ison  o f  a c t u a l  s p a t i a l  

p a t t e r n s  w i t h  t h o s e  g e n e ra te d  a c c o r d i n g  t o  s p e c i f i c  t h e o r e t i c a l  mode ls .  

Commonly a t h e o r e t i c a l  random p a t t e r n  o r  d i s t r i b u t i o n  becomes t h e  b a s i s  

f o r  c o m p a r i s o n .  Harvey (1968,  1969) r e c o g n i z e s  two methods as e s p e c i a l l y  

u s e f u l  f o r  d e t e r m i n i n g  s p e c i f i c  m a th e m a t i c a l  r e p r e s e n t a t i o n s — n e a r e s t  

n e i g h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s — b o th  o f  wh ich  r e l y  upon a 

Poisson  p r o b a b i l i t y  model .

7
The c a t e g o r i e s  i n c l u d e :  ave rage  d i s t a n c e  between d w e l l i n g s ,  con

c e n t  r a t  i o n - g r o u p  i ng -agg i omerat  1 on o f  t h e  s e t t l e m e n t ,  c o n t i n u o u s - d i s c o n 
t i n u o u s  s e t t l e m e n t ,  d e n s i t y  o f  t h e  s e t t l e m e n t ,  d i s p e r s i o n  o f  t h e  s e t t l e 
ment ,  i s o l a t e d - s c a t t e r e d - c o n c e n t r a t e d - c o n d e n s e d  i n d i c e s  o f  s e t t l e m e n t ,  
i s o l a t i o n ,  and p a t t e r n  d e p a r t u r e  f rom  randomness (a m a th e m a t i c a l  r e p r é 
s e n t â t  i o n ) .
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The assum pt ions  o f  a Poisson p r o b a b i l i t y  model ,  as th e y  a p p l y  h e re ,  

a r e ;  t h a t  any p o i n t  has had th e  same chance o f  o c c u r r i n g  in  any l o c a t i o n  

in  t h e  p o i n t  p a t t e r n ;  t h a t  any p o i n t  p a t t e r n  l o c a t i o n  has had th e  same 

chance o f  r e c e i v i n g  a p o i n t ;  and t h a t  t h e  l o c a t i o n  o f  any p o i n t  has 

been independent  f r om  t h a t  o f  any o t h e r  in t h e  p o i n t  p a t t e r n .

Nearest  n e ig h b o r  a n a l y s i s  measures a p o i n t  p a t t e r n ' s  a r rang em e n t ,  

w h i l e  qua d ra t  a n a l y s i s  measures i t s  d i s t r i b u t i o n .  Both measures are 

used f o r  d e s c r i b i n g  t h e  p o i n t  p a t t e r n s  found in  t h e  d i f f e r e n t  d w e l l i n g  

m a t r i c e s ,  because a combined a p p r a i s a l  g i v e s  more i n s i g h t  i n t o  th e  

n a t u r e  o f  t h e  m a t r i x .  Computer programs were used f o r  bo th  o f  t hese  

a n a lys e s  because o f  t h e  s i z e  o f  t h e  hous ing  da ta  o b ta i n e d  in  th e  s tu d y  

a rea  (Appendices 1 and 2 ) .

A l t h o u g h  th e  c o m b in a t i o n  o f  n e a r e s t  n e ig h b o r  a n a l y s i s  and q u a d ra t  

a n a l y s i s  have been used t o  a n a l y z e  r u r a l  s e t t l e m e n t  m a t r i c e s ,  b o th  were 

no t  f u l l y  e x p l a i n e d  o r  e v a lu a te d  by B i r c h  ( 1 967 ) .  T h e r e f o r e ,  th e  

a p p l i c a t i o n  o f  t h e s e  an a ly s e s  needs f u r t h e r  a t t e n t i o n  in  r u r a l  s e t t i n g s .  

Because o f  t h e i r  i n t r i n s i c  s h o r t c o m in g s ,  each measure se rves  as a check  

on th e  o t h e r  when a p p l i e d  in  t h i s  combined f a s h i o n .  Presumably t h e  

outcomes f rom b o th  sh ou ld  be s i m i l a r ,  when th e y  a re  a p p l i e d  t o  t h e  same 

s e t t l e m e n t  d a t a .

Nearest  Ne ighbo r  A n a l y s i s . C l a r k  and Evans (1954)  f i r s t  used 

n e a r e s t  n e ig h b o r  a n a l y s i s  in  d e s c r i b i n g  v e g e t a t i o n  a r ra n g e m e n t .  For 

t h i s  a n a l y s i s  a s tu d y  area is  chosen f rom a s i m i l a r  and c o n s i d e r a b l y  

l a r g e r  s e t t i n g  w i t h i n  w h ich  a random p a t t e r n  p resum ab ly  e x i s t s .  P a t t e r n  

i s  expressed  w i t h  an index wh ich ranges f r om  0 t o  2 . 1 4 ,  where p e r f e c t  

randomness e q ua ls  one,  com p le te  c l u s t e r i n g  0,  and maximum r e g u l a r i t y
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e q u a l s  2 . 14 ( F i g .  8 ) ,

Nearest  n e ig h b o r  a n a l y s i s  was a p p l i e d  t o  t h e  e n t i r e  p o i n t  p a t t e r n  

w i t h i n  t h e  s tu d y  a r e a . ^  D is ta n c e s  between n e a r e s t  p o i n t s  a r e  measured 

f o r  ev e ry  i n d i v i d u a l ,  and an average  d i s t a n c e  is computed f o r  t h e  popu

l a t i o n .  An average d i s t a n c e  expec te d  in  a randomly d i s t r i b u t e d  p o p u l a 

t i o n  w i t h  a d e n s i t y  o f  t h e  s tu d y  a rea i s  c a l c u l a t e d .  The average  n e a r e s t  

n e ig h b o r  d i s t a n c e  expec ted  under  random c o n d i t i o n s  i s  compared t o  t h a t

8
Symbols and f o r m u la s  used in  c a l c u l a t i n g  t h e  n e a r e s t  n e ig h b o r  

s t a t i s t i c  and i t s  s i g n i f i c a n c e  t e s t s  a re  found be low :
Symbo ls /Formulas  D e s c r i p t i o n

N The number o f  p o i n t s  in  t h e  s tu d y  area  w h ic h
s e rv e  as c e n t e r s  f o r  measurements.

s The s i z e  o f  t h e  s tu d y  a r e a .  (The measurement
u n i t  used here must ag ree w i t h  t h a t  employed 
f o r  measurements between p o i n t s — square  m i l e s  
and m i l e s . )

P = ^  Rho is  th e  mean d e n s i t y  o f  p o i n t s  pe r  u n i t
s a rea  w i t h i n  t h e  s t u d y  a r e a .

r  The d i s t a n c e  f r o m  a p o i n t  t o  i t s  n e a r e s t
n e i g h b o r .  (The measurement u n i t  must agree  
w i t h  t h a t  s p e c i f i e d  f o r  s ,  in  t h i s  cas e— m i l e s . )

rA = Z  r  Mean d i s t a n c e  t o  n e a r e s t  n e ig h b o r s  obse rved
N in  t h e  s tu d y  a r e a .

rE = 1 Expected mean o f  n e a r e s t  n e ig h b o r  d i s t a n c e s
2 V P in  a l a r g e  random d i s t r i b u t i o n  o f  p o i n t s  w i t h

an average  d e n s i t y .

R = rA R a t i o  i n d i c a t i n g  d e p a r t u r e  o f  observ ed  n e a r e s t
7E n e i g h b o r  d i s t a n c e  in  t h e  s tu d y  a rea  f r om  a

random c o n d i t i o n .

&rE = 0 .26136 The s ta n d a r d  e r r o r  o f  t h e  mean d i s t a n c e  t o
VNp n e a r e s t  n e ig h b o r  in  a randomly  d i s t r i b u t e d

p o p u l a t i o n  w i t h  d e n s i t y .

c = rA -  rE The s ta n d a rd  v a r i a t e  o f  t h e  normal  c u r v e .
<srE
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IDEALIZED CLUSTERED, RANDOM, 

AND REGULAR POINT PAHERNS

Nearest neighbor analysis necessitates m easuring distances b etw een  
nearest pcjnts in the matrix. In the clustered exam p le  all distances would b e  
small and  rA (the  m ean distance) would therefore b e  small. In the random  
exam ple  the distances vary and  the a ve rag e  distance would b e  larger. In 
the regular exam p le  the distances a re  all the sam e and  fA would b e  that 
sam e distance.
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Q uadrat analysis involves counting the number ot points in e ach  quadrat. 
In the  c lustered e x a m p le  a  tew  q u ad ra ts  h ave  several points, w hereas  
m any quadrats  would b e  em pty. In the random  e x a m p le  the num ber ot 
points per q uadrat vary, with some em pty and  the rem ainder with one, two, 
three points, and  so on. In the regular exam ple  all the quadrats have one or 
m ore points, but the numbers in eac h  auad ra t disolov little variance.

F i g u r e  8
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observed  in  t h e  p o p u l a t i o n ;  t h e  r e s u l t i n g  r a t i o  becomes th e  index  used 

f o r  a s s e s s in g  randomness.  The r e l i a b i l i t y  o f  t h i s  r a t i o  i s  t e s t e d  by 

e v a l u a t i n g  th e  s ta n d a r d  v a r i a t e  o f  t h e  normal  c u r v e .

Three t e c h n i c a l  p rob lems a re  l i n k e d  w i t h  t h e  n e a r e s t  n e ig h b o r  

t e c h n i q u e :  s e l e c t i o n  o f  t h e  s tu dy  a r e a ,  boundary measurements,  and 

p a t t e r n  m i s i n t e r p r e t a t i o n  induced by p a i r s .  The s t u d y  area  c o n s i s t s  o f  

a f i n i t e  p o p u l a t i o n  chosen f rom w i t h i n  a l a r g e r  i n f i n i t e  p o p u l a t i o n .

For  measurement pu rposes t h i s  becomes a r e p r e s e n t a t i v e  a r ra n g e m e n t .  

Seve ra l  means have been used f o r  d e l i m i t i n g  s t u d y  a reas  t o  w h ic h  n e a r e s t  

n e i g h b o r  was used f o r  o u t l i n i n g  t h e  i n v e s t i g a t i o n  a reas  in  an urban 

s e t t i n g  (Get i s ,  1964) ;  p o i n t  p a t t e r n  changes were sugges te d  f o r  e s t a b 

l i s h i n g  b o r d e r s  in  a n o t h e r  case (Hsu and T iedmann,  1968) ;  and,  o t h e r s  

used s e v e r a l  t r a c k s ,  w h ic h  possessed c e r t a i n  p h y s i c a l  o r  economic c h a r 

a c t e r i s t i c s  ( B i r c h ,  1967; K in g ,  1962) .  DeVos (1973)  f i r s t  d e s ig n a te d  a 

s tu d y  a r e a ,  th e n  e s t a b l i s h e d  a subarea w i t h i n  i t  t h a t  was measured f o r  

n e a r e s t  n e i g h b o r s .  A n o t h e r  r e s e a r c h e r  measured n e a r e s t  n e ig h b o r s  w i t h i n  

a s p e c i f i e d  s e t t l e d  a rea  found i n  a c o n s i d e r a b l y  l a r g e r  p o l i t i c a l  area  

( K a r i e l ,  1970) .  In t h i s  work a l a r g e  r e p r e s e n t a t i v e  c o u n t y  was s e l e c t e d  

f o r  t h e  s t u d y  a r e a ,  assuming t h a t  t h i s  was a v a l i d  p o r t i o n  o f  a c o n s i d e r 

a b l y  l a r g e r  s e t t l e m e n t  r e g i o n .

Measurements t o  n e a r e s t  n e ig h b o r s  i n  t h e  s tu d y  a r e a ' s  b o r d e r s  a re  

p r o b l e m a t i c .  In t h e  C l a r k  and Evans p r o c e d u re  measurements a r e  made t o  

c l o s e s t  n e i g h b o r s ,  even when t h e y  a re  o u t s i d e  o f  t h e  d e l i m i t e d  a r e a .

Such i n t e r a r e a l  measures i n c r e a s e  th e  observed  d i s t a n c e  measure,  rA,  by 

t h e  p r o p o r t i o n  o f  i t s  d i s t a n c e  o u t s i d e  th e  b oun d a ry .  Thus,  when t h e  % 

s t a t i s t i c  is  d e r i v e d  f r om  r A / r E  i t  i s  i n a c c u r a t e ,  s i n c e  i t  assumes t h a t
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b o t h  d i s t a n c e  measurements a r e  f o r  t h e  same a r e a .  Seve ra l  methods have 

been sugges te d  f o r  o m i t t i n g  t h i s  b i a s  (DeVos, 1973; Hsu and Tiedmann,  

1968; and Get i s ,  1964) .  The r e f i n e m e n t  f o l l o w e d  i n  t h i s  work e n t a i l s  

n o t  c r o s s i n g  t h e  bo u n d a ry .  T h i s  keeps a l l  measurements w i t h i n  the  

s t u d y  a r e a .  Such a t e c h n i q u e  e l i m i n a t e s  any e x a g g e r a t i o n  in  th e  

ob se rved  d i s t a n c e  measure,  rA.

The l a s t  p ro b lem  t h a t  can be en co u n te re d  in  n e a r e s t  n e ig h b o r  a n a l 

y s i s  i n v o l v e s  t h e  o c c u r r e n c e  o f  p a i r s  t h r o u g h o u t  much o f  t h e  p o p u l a t i o n .  

C l u s t e r i n g  o f  t h e  p o i n t  p a t t e r n  is  expec ted  whenever  e x t r e m e l y  smal l  

obse rv ed  d i s t a n c e s  e x i s t  w i t h i n  t h e  p o i n t  a r r a y .  O r d i n a r i l y  t h i s  oc c u rs  

when a l l  o f  t h e  p o i n t s  a re  c l u s t e r e d  in  a r e l a t i v e l y  smal l  a rea  w i t h i n  

a c o n s i d e r a b l y  l a r g e r  space .  However , s h o r t  d i s t a n c e s  can a l s o  be found 

where an e n t i r e  p o p u l a t i o n  i s  com pr is ed  o f  p a i r s  o f  i n d i v i d u a l s .  Under

t h e s e  c o n d i t i o n s ,  measured d i s t a n c e s  a r e  r e l a t i v e l y  s m a l l ,  t h e r e b y

i n d i c a t i n g  c l u s t e r i n g  w i t h  t h e  R s t a t i s t i c .  These p a i r s  may be a r r an ged  

i n  e i t h e r  random o r  r e g u l a r  p a t t e r n s  and no t  be c o r r e c t l y  i d e n t i f i e d  

w i t h  t h e  n e a r e s t  n e i g h b o r  t e c h n i q u e .  A l t h o u g h  such un ique  d i s t r i b u t i o n  

c o u l d  be e n c o u n te re d  in  e i t h e r  n a t u r a l ,  econom ic ,  o r  o t h e r  c u l t u r a l  c i r 

cum s ta nces ,  t h i s  i n  no way nega te s  t h e  v a l u e  o f  t h e  n e a r e s t  n e ig h b o r  

measure.  T h e r e f o r e ,  u n le s s  t h e  p a i r s '  ar rangemen t  i s  s u s p e c te d ,  th e  

n e a r e s t  n e i g h b o r  measurement  may be a p p l i e d  t o  a p a r t i c u l a r  p o i n t  

p a t t e r n .  T h i s  as s u m p t io n  was f o l l o w e d  h e r e ,  s i n c e  no p lanned  p a i r i n g  o f  

d w e l l i n g s  o c c u r r e d  p r e v i o u s l y  on a l a r g e  s c a le  w i t h i n  t h e  s tu d y  a re a .

Q uadra t  A n a l y s i s . Quadrat  a n a l y s i s ,  l i k e  n e a r e s t  n e ig h b o r  a n a l y s i s ,  

was deve loped  f o r  m easu r ing  d i s t r i b u t i o n a l  c h a r a c t e r i s t i c s  by p l a n t  

e c o l o g i s t s .  I t s  a p p l i c a t i o n  c o n s i s t s  o f  c o u n t i n g  p o i n t s  w i t h i n  q u a d r a ts
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a f t e r  a q u a d r a t  g r i d  i s  super imposed  o v e r  a p a r t i c u l a r  d i s t r i b u t i o n

O
( F i g .  8 ) . ^  These observed  d a ta  a r e  p la c e d  in  a f r e q u e n c y  d i s t r i b u t i o n .

A random f r e q u e n c y  d i s t r i b u t i o n  i s  g en e ra te d  f o r  t h e  same p o p u l a t i o n  

w i t h  t h e  Poisson s e r i e s .  The observed  and random f r e q u e n c y  d i s t r i b u t i o n  

a r e  compared w i t h  a va r ia nce -m ea n  r a t i o .

The va r ia n c e -m e a n  r a t i o  i s  an index  i n d i c a t i n g  randomness. In t h e  

Poisson t h e  mean is  equal  t o  t h e  v a r i a n c e .  Thus,  a p e r f e c t  random d i s 

t r i b u t i o n  i s  d e p i c t e d  by a r a t i o  o f  one.  A r a t i o  o f  le ss  than  one 

i n d i c a t e s  r e g u l a r i t y ,  whereas a r a t i o  g r e a t e r  than  one i d e n t i f i e s  c l u s 

t e r i n g .  In o r d e r  t o  assess t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h i s  r a t i o  

t h e  c h i - s q u a r e  goodness o f  f i t  t e s t  i s  n o r m a l l y  used.

The m a jo r  d i s a d v a n t a g e  w i t h  q u a d r a t  a n a l y s i s  i s  i t s  s e n s i t i v i t y  t o  

q u a d r a t  s i z e .  I f  a p o p u l a t i o n  is  d i s t r i b u t e d  w i t h  p e r f e c t  randomness, 

th e n  th e  q u a d r a t  s i z e  sh ou ld  no t  m a t t e r  ( G r e i g - S m i t h ,  1964) .  However , 

when non-random d i s t r i b u t i o n s  a re  a n a l y z e d ,  q u a d r a t  s i z e  can b i a s  t h e  

r e s u l t s .  N o r m a l l y ,  t h e  l a r g e r  t h e  q u a d r a t  t h e  more l i k e l y  a d i s t r i b u t i o n  

is  t o  appea r  r e g u l a r  o r  u n i f o r m  r e g a r d l e s s  o f  t h e  a c t u a l  p a t t e r n .  T h i s  

r e s u l t s  as each q u a d r a t  has some p o i n t s  w i t h i n  i t .  C o n v e r s e l y ,  e x t r e m e l y  

sm a l l  q u a d r a t s  can e r r o n e o u s l y  i n d i c a t e  c l u s t e r i n g ,  s i n c e  many a r e  a p t  

t o  be f r e e  o f  any p o i n t s .  Thus,  t h e  use o f  one q u a d r a t  s i z e  f o r  m easu r ing  

a p o i n t  p a t t e r n  i s  t o  be a v o ided  i f  m e a n in g fu l  r e s u l t s  a r e  d e s i r e d .

V a l i d  r e s u l t s ,  on t h e  o t h e r  hand,  can be a c h ie v e d  by u s in g  d i f f e r e n t  

q u a d r a t  s i z e s  t o  a n a ly z e  th e  same d i s t r i b u t i o n .

9
I t  i s  im p o r t a n t  t o  r e c o g n i z e  t h a t  as t h e  q u a d r a t  g r i d  s i z e s  a re  

changed t h a t  v a r i o u s  p o r t i o n s  o f  the s tu d y  area w i l l  be e x c lu d e d  f r om  
th e  measurement .



ko

S i x  d i f f e r e n t  q u a d r a t  s i z e s ,  r a n g in g  f r om  0.31 square  m i l e s  t o  k  

squa re  m i l e s ,  were chosen f o r  o b s e r v in g  t h e  p o i n t  p a t t e r n  in  t h e  s tu d y  

a r e a .  An i n i t i a l  q u a d ra t  s i z e  was s e l e c t e d  f o r  each p e r i o d i c  r u r a l  

s e t t l e m e n t  m a t r i x  by d e t e r m i n i n g  t h e  c e l l  d im ens ion s  f o r  an a p p r o p r i a t e  

ave rage  d e n s i t y  o f  one d w e l l i n g  pe r  c e l l .  These i n i t i a l  q u a d r a t  s i z e s  

w ere :  f o r  1936 an average o f  one d w e l l i n g  pe r  0.31 square  m i l e s ,  in  19^9 

an average  o f  one d w e l l i n g  pe r  0 .4 2  square  m i l e s ,  and f o r  1973 an

average  o f  one d w e l l i n g  f o r  1 square  m i l e .  L a rg e r  c e l l  s i z e s  were added

wh ic h  a l l o w e d  f o r  a c o n s i s t e n t  check  on randomness,  s i n c e  i t  s hou ld  have

been found a t  one o r  more c e l l  s i z e s  i f  i t  e x i s t e d .  In a d d i t i o n ,  t h e

use o f  i n c r e a s i n g  c e l l  s i z e s  served  as a means f o r  p i c k i n g  o u t  r e g u l a r i t y  

in  t h e  d i s t r i b u t i o n ,  i f  i t  e x i s t e d .

A n o t h e r  p rob lem  encoun te red  in  t h e  use o f  q u a d r a t  a n a l y s i s  is  i t s  

d e n s i t y  dependency .  T h i s  measure n e c e s s i t a t e s  a r e l a t i v e l y  low p o p u l a t i o n  

d e n s i t y  r e a c h in g  a l l  p o r t i o n s  o f  I t s  d e l i n e a t e d  a r e a ;  when d e n s i t i e s  a re  

m ax im ized ,  Poisson  p r o b a b i l i t y  no l o n g e r  Is  o p e r a t i v e .  Both o f  t he se  

p r e r e q u i s i t e s  were f u l f i l l e d  a t  a l l  t im e s  by t h e  s e t t l e m e n t  m a t r i x  

b e in g  c o n s i d e r e d  h e re .

F i n a l l y ,  t h e  p lacement  o f  t h e  q u a d r a t  g r i d  o v e r  t h e  p o i n t  p a t t e r n  

can p r e s e n t  some b i a s .  T h i s  prob lem can be e a s i l y  a v e r t e d  by s t a r t i n g  

a t  a c e n t r a l ,  i n i t i a l  p o i n t  in  l a y i n g  o u t  each o f  t h e  g r i d s .  Some p e r i 

p h e ra l  o m is s io n s  w i l l  o c c u r  b u t  t h i s  p roc edu re  a l l o w s  f o r  them t o  be 

a c h ie v e d  as f a i r l y  as p o s s i b l e .  Regard less o f  how th e s e  v a r i o u s  s i z e d  

q u a d r a t s  a re  p la c e d  o v e r  t h e  p o i n t  p a t t e r n s  some p o i n t s  w i l l  be s p l i t .

Each such p o i n t  has t o  be co un ted  in  o n l y  one o f  t h e  q u a d r a ts  w h ic h  v e r y  

s l i g h t l y  b ia s e s  t h e  c e l l  c o u n t s .
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A n a l y s i s  o f  Rura l  D w e l l i n g  R e l a t i o n s h i p s  W i th  
Rural  Roads and N uc le a te d  S e t t l e m e n t s

Three s u p p o r t i v e  hypo theses  were o f f e r e d  f o r  d w e l l i n g  l o c a t i o n s  

w h ic h  were r e l a t e d  t o  t h e  a n t i c i p a t e d  c l u s t e r i n g  f o r  t h e  r u r a l  s e t t l e 

ment o ve r  t i m e .  To t e s t  t h es e  h y p o th e s e s ,  d w e l l i n g  l o c a t i o n s  were a n a l 

yzed r e g a r d i n g  t h e i r  r e l a t i o n s h i p  t o  r u r a l  roads and t h e i r  d i s t a n c e s  t o  

n u c le a te d  s e t t l e m e n t s .

Rural  d w e l l i n g  l o c a t i o n a l  d a ta  were taken  f r om  th e  r u r a l  s e t t l e m e n t  

m a t r i c e s  f o r  1936, 1949, and 1973. L o c a t i o n a l  d a ta  were supplemented  by 

u s in g  t h e  1961 and 1965 e d i t i o n s  o f  t h e  General  Highway Map f o r  Kiowa 

Coun ty .  Road s u r f a c e  c o n d i t i o n s  were o b t a i n e d  f rom  th e s e  same maps. 

A d d i t i o n a l  i n f o r m a t i o n  abou t  s u r f a c e  c o n d i t i o n s  was o b t a i n e d  f r om  r e c o r d s  

o f  t h e  Oklahoma Depar tment  o f  Highways.

To v e r i f y  t h e  s i g n i f i c a n c e  o f  m a jo r  t r a n s p o r t a t i o n  r o u te s  t o  r u r a l  

d w e l l i n g  l o c a t i o n  i n  t h e  s t u d y  a rea  t h e  f o l l o w i n g  p ro c e d u re s  were used.

The deve lopment  o f  t h e  c o u n t y ' s  road n e tw o rk  was d i s c u s s e d  in  o r d e r  t o  

show t h e  s y s t e m a t i c  n a t u r e  o f  t h e  road pa v ing  prog ram. Then t h e  e f f e c t s  

o f  paved roads upon t h e  l o c a t i o n  o f  new ly  s e t t l e d ,  r e s i d u a l ,  and aban

doned d w e l l i n g s  were a n a ly z e d  t h r o u g h  a s e r i e s  o f  com par isons  u s in g  th e  

S tu d en t  " t "  T e s t  o r  t h e  Chi Square T e s t .  S p e c i f i c a l l y ,  t h e  c h a r a c t e r i s t i c  

a bou t  d w e l l i n g  l o c a t i o n s  were sough t  a l o n g  paved ro a d s ,  a lo n g  s i d e  roads 

in  a d j a c e n t  a r e a s ,  and a lo n g  a l l  s i d e  roads in  t h e  v i c i n i t y  o f  p r i n c i p a l  

r o u t e s .  From th e s e  a n a l y s e s  i t  was p o s s i b l e  t o  d e r i v e  g e n e r a l i z a t i o n s  

abou t  t h e  s i t e s  o f  v a r i o u s  d w e l l i n g  c a t e g o r i e s  and r u r a l  roads .

The o t h e r  f a c t o r  a f f e c t i n g  t h e  l o c a t i o n  o f  r u r a l  d w e l l i n g s  conce rned  

t h e i r  d i s t a n c e  f ro m  t r a d e - s e r v i c e  c e n t e r s .  However,  i t  was r e c o g n iz e d
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t h a t  a t  t h e  same t im e  t h a t  d i s t a n c e  was a f f e c t i n g  d w e l l i n g  l o c a t i o n ,  

t h e r e  was a l s o  v e r y  l i k e l y  a d w e l l i n g  o r i e n t a t i o n  tow ards  th e  l a r g e r  

n u c l e a t e d  s e t t l e m e n t s .  S u p p o r t i v e  hypo theses  had been p r o f f e r e d  f o r  

b o th  o f  th e s e  l o c a t i o n a l  i n f l u e n c e s .

To c a t e g o r i z e  t h e  h i e r a r c h i a l  s t r u c t u r e  o f  t h e  c o u n t y ' s  n u c le a t e d  

s e t t l e m e n t s ,  B r u s h ' s  (1953) and T r e w a r t h a ' s  (19^3)  c l a s s i f i c a t i o n s  were 

used .  A l l  n u c le a te d  s e t t l e m e n t s  p e r i p h e r a l  t o  t h e  s t u d y  area were a l s o  

c l a s s i f i e d  t o  d e te r m in e  where t h e i r  t r a d e  a reas  o r  h i n t e r l a n d s  were 

w i t h  r e s p e c t  t o  t h e  s tu d y  a r e a .  These c l a s s i f i c a t i o n s  were used because 

o f  t h e i r  s u i t a b i l i t y  t o  n u c l e a t e d  s e t t l e m e n t s  found h e re .

In o r d e r  t o  e s t a b l i s h  t h e  r e l a t i o n s h i p  between r u r a l  d w e l l i n g  l o c a 

t i o n  and t h e  c o u n t y ' s  n u c l e a t e d  s e t t l e m e n t s ,  t h e  f o l l o w i n g  approach  was 

used.  Measurements were made a lo n g  t h e  s h o r t e s t  a l l - w e a t h e r  road d i s 

t a n c e s  f rom  a l l  r u r a l  d w e l l i n g s  t o  t h e  c l o s e s t  v i l l a g e  o r  town i n  t h e  

c o u n t y  o r  i n  p e r i p h e r a l  c o u n t i e s .  S h o r t e s t  road d i s t a n c e s  were used t o  

e s t a b l i s h  b o u n d a r ie s  f o r  t r a d e  a reas  f o r  each o f  t h e  n u c l e a t e d  s e t t l e 

ments i n  Kiowa County .  T h i s  p r o c e d u r e  made i t  p o s s i b l e  t o  e l i m i n a t e  any 

p o r t i o n s  o f  t h e  s t u d y  a rea  t h a t  were o r i e n t e d  t o  n u c l e a t e d  s e t t l e m e n t s  

in  s u r r o u n d i n g  c o u n t i e s ,  a c c o r d i n g  t o  s h o r t e s t  road d i s t a n c e s .  Median 

s h o r t e s t  road d i s t a n c e s  were c a l c u l a t e d  f o r  d w e l l i n g  l o c a t i o n s  in  193&, 

1949, a rd  1973. ^ ^  The median s h o r t e s t  road d i s t a n c e s  f o r  t h e  3 p e r i o d s  

were compared in  o r d e r  t o  d e t e r m in e  w h e th e r  d w e l l i n g  l o c a t i o n s  by t h e  

end o f  t h e  s tu d y  p e r i o d  were s i g n i f i c a n t l y  c l o s e r  t o  t h e  n u c l e a t e d

The median,  r a t h e r  t h a n  t h e  a r i t h m e t i c  a v e r a g e ,  was used h e re  s i n c e  
i t  was re c o g n iz e d  t h a t  t h e  d w e l l i n g  d i s t r i b u t i o n s  t h r o u g h o u t  t h e  s tu d y  
p e r i o d  were skewed tow a rds  t h e  n u c le a te d  s e t t l e m e n t s .  The a r i t h m e t i c  
ave rage  is  a v a l i d  measure o f  c e n t r a l i t y ,  o n l y  when i t  can be assumed t h a t  
a normal  d i s t r i b u t i o n  e x i s t s .
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s e t t l e m e n t s .  These com par isons  were made w i t h  A n a l y s i s  o f  V a r i a n c e .

I t  was re c o g n i z e d  t h a t  d w e l l i n g  l o c a t i o n s  c o u l d  be e f f e c t e d  by the  

h i e r a r c h i a l  s i z e  o f  i t s  c l o s e s t  n u c le a t e d  s e t t l e m e n t .  in com par is on  t o  

s m a l l e r  t r a d e - s e r v i c e  c e n t e r s ,  l a r g e r  com merc ia l  c e n t e r s  were c o n s id e r e d  

t o  be more e f f e c t i v e  i n  a t t r a c t i n g  new d w e l l i n g s  as w e l l  as in  r e t a i n i n g  

l o n g e r  e s t a b l i s h e d  r e s id e n c e s  in  t h e i r  p r o x i m i t y .

To measure v a r i a t i o n s  in  hou s in g  d i s t r i b u t i o n s  s u r r o u n d i n g  th e  

v a r i o u s  n u c l e a t e d  s e t t l e m e n t s  in t h e  c o u n t y ,  an occupancy r a t i o  was 

f o r m u l a t e d
Number o f  d w e l l i n g s  in  t h e  commut ing area 

T o t a l  d w e l l i n g s  i n  t h e  c ou n ty
Occupancy =

Rat i o
Area  ( i n  square  m i l e s )  f o r  t h e  commut ing area 

T o t a l  a rea  f o r  a l l  commut ing areas

The use o f  t h i s  measure e l i m i n a t e d  t h e  b i a s  o f  a rea  i n  a s s e s s in g  d i f f e r 

ences i n  d w e l l i n g  d i s t r i b u t i o n s .  T h i s  r a t i o  p r o v id e d  a means where th e  

a c t u a l  number o f  r u r a l  d w e l l i n g s  i n  a p a r t i c u l a r  commut ing area  were 

compared on a c o u n t y  b a s i s  t o  th o s e  in  a l l  o t h e r  commut ing a r e a s .

An occupancy  r a t i o  o f  1 .0  d e s i g n a t e d  a r u r a l  d w e l l i n g  d i s t r i b u t i o n  

p r o p o r t i o n a l  t o  t h e  d e l i m i t e d  commuting a r e a .  A r a t i o  o f  g r e a t e r  than  

1 .0  showed a p o s i t i v e  d i s p r o p o r t i o n  o f  r u r a l  d w e l l i n g s  in  such a s e t t i n g .  

And,  a r a t i o  o f  l e s s  th a n  1.0 d e p i c t e d  a n e g a t i v e  d i s p a r i t y  in  t h e  r u r a l  

d w e l l i n g s  s i t u a t e d  in  a commut ing a r e a .

The s h o r t e s t  a l l - w e a t h e r  road d i s t a n c e s  were used f o r  d e t e r m i n i n g  

t h e  c l o s e s t  t r a d e - s e r v i c e  c e n t e r  f o r  a l l  h ou s in g  o u t s i d e  o f  n u c le a te d  

s e t t l e m e n t s  i n  Kiowa C oun ty .  Bou nda r ies  were s u b s e q u e n t l y  e s t a b l i s h e d  

f o r  a reas  f o r  t h e  s h o r t e s t  commut ing d i s t a n c e  t o  each o f  t h e  n u c le a te d  

s e t t l e m e n t s .  The a rea  was measured and t h e  ho us ing  numbers t ak en  f o r  

each o f  th e s e  d e s ig n a t e d  a r e a s .  Once th es e  d a ta  were o b t a in e d  th e y  were
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used f o r  w o r k i n g  an occupancy r a t i o  f o r  each com mun i ty .  These r a t i o s  

were then  used f o r  d e s c r i b i n g  d i f f e r e n c e s  between t h e  h o u s in g  in  the  

a reas  around th e  l a r g e r  and s m a l l e r  c o m m u n i t i e s .

The a n a l y t i c a l  p ro ced u re s  t h a t  have been p re s e n te d  p r o v i d e  t h e  

means f o r  t e s t i n g  b o t h  the  m a jo r  h y p o t h e s i s  and t h e  s u p p o r t i v e  hypo

th eses  f o r  t h i s  w o rk .  Be fo re  a p p l y i n g  them t o  t h e  r u r a l  s e t t l e m e n t  d a t a ,  

however ,  i t  w i l l  be h e l p f u l  t o  f a m i l i a r i z e  th e  r e a d e r  w i t h  t h e  s tu d y  area



CHAPTER I I I 

THE STUDY AREA

The s tu d y  a rea  d i s p l a y e d  th e  b a s i c  p r e r e q u i s i t e s  o f  Hudson 's  compe

t i t i o n  phase f ro m  1936 t h r o u g h  1973 w i t h  f a rm  numbers d e c r e a s i n g ,  w h i l e  

average  fa rm  s i z e s  were i n c r e a s i n g .  i t s  s e l e c t i o n ,  in  a d d i t i o n ,  was 

i m p o r t a n t  f o r  o t h e r  re asons .  F i r s t ,  i t  p r o v i d e d  a r e p r e s e n t a t i v e  r u r a l  

landscape in  a g e o g r a p h i c a l  r e g io n  o f  t h e  U n i ted  S t a t e s  d i f f e r e n t  f rom 

th o se  p r e v i o u s l y  s t u d i e d  f o r  r u r a l  s e t t l e m e n t .  Second, i t  f u l f i l l e d  a 

r e s e a rc h  need o f  s t u d y i n g  a l a r g e  c o n t i g u o u s  r u r a l  s e t t i n g  where bo th  

n u c l e a t e d  and n o n - n u c le a te d  s e t t l e m e n t  were r e p r e s e n t e d .  F i n a l l y ,  i t  

lacked  m a jo r  i n t e r r u p t i o n s  i n  t h e  r u r a l  s e t t l e m e n t  m a t r i x  f r o m  i n t e r s t a t e  

h ighway r i g h t s  o f  way, l a r g e  l a n d h o l d i n g s  by v a r i o u s  governm en ta l  d e p a r t 

ments ,  o r  d i v e r s e  p h y s i c a l  f e a t u r e s .

Kiowa Coun ty ,  in  so u th w e s te rn  Oklahoma, i s  one o f  t h e  l a r g e s t  

c o u n t i e s  in  t h e  w e s te r n  p a r t  o f  t h e  s t a t e  w i t h  an area  o f  a p p r o x i m a t e l y  

1,030 square m i l e s  ( F i g .  9 ) .  A g r i c u l t u r a l  a c t i v i t i e s  a re  c a r r i e d  ou t  

eve ry where  in  t h i s  c o u n t y ,  and m in in g  o p e r a t i o n s  a r e  found a t  s p e c i f i c  

l o c a t i o n s .  The to p o g r a p h y  i s  f l a t  t o  g e n t l y  r o l l i n g  p l a i n s  w i t h  m ino r  

o u t c r o p s ,  w h ich  cause l i t t l e  i n t e r r u p t i o n  t o  t h e  r u r a l  s e t t l e m e n t ,  o f  

e i t h e r  g r a n i t e  o r  l im e s t o n e  near  t h e  s o u t h e a s t e r n  and c e n t r a l  w e s te r n  

b o r d e r s .

Two a reas  w i t h i n  t h e  c o u n ty  were e xc lud ed  f rom th e  a n a l y s i s ,  and 

a n o th e r  r e q u i r e d  s p e c i a l  t r e a t m e n t .  The A l t u s  -  Lu g e r t  P u b l i c  H u n t in g
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Area  i s  on t h e  e a s t e r n  and s o u th e r n  m arg ins  o f  Lake A l t u s .  Seasonal  

homes a r e  found w i t h i n  t h i s  d e s ig n a te d  a re a  near  t h e  lake and some g roup  

campgrounds a r e  somewhat f u r t h e r  away. Q u a r t z  Mounta in  S t a t e  Park ,  w i t h  

a l o d g e ,  campgrounds,  and s e v e r a l  o u t d o o r  a t t r a c t i o n s  is  on th e  ex t rem e 

sou th w es t  end o f  Lake A l t u s .  in t h e  n o r t h e a s t e r n  p a r t  o f  t h e  c o u n t y  i s  

t h e  Rainy Moun ta in  R e s e r v a t i o n ,  com pr is ed  o f  t h r e e  s e c t i o n s  where an 

I n d ia n  School  once o p e r a t e d .

M oun ta in  Park R e s e r v o i r ,  in  t h e  s o u t h e r n  p o r t i o n  o f  t h e  c o u n t y ,  p r o 

v i d e s  th e  C i t y  o f  Snyder  w i t h  a w a t e r  s u p p l y .  T h i s  w a t e r  body r e s u l t e d

a f t e r  t h e  Bureau o f  R e c la m a t io n  i n c re a s e d  th e  s i z e  o f  a f o r m e r  r e s e r v o i r .

Lake Snyder ,  in  1973 -  1975. The expanded s i z e  o f  t h e  r e s e r v o i r  caused 

th e  r a z i n g  o f  t h e  s m a l l  communi ty  o f  Cold S p r i n g s .  When t h e  new lake  i s  

f i l l e d ,  t h i s  s i t e  w i l l  be submerged. T h i s  p r o j e c t  a l s o  n e c e s s i t a t e d  

r e r o u t i n g  t h e  r a i l r o a d  and t h e  Federa l  Highway No. 183. P r i o r  t o  th e  

i n i t i a t i o n  o f  c o n s t r u c t i o n ,  t h e  Federa l  Governmen t ,  t h r o u g h  t h e  Bureau 

o f  R e c la m a t io n ,  pu rchased  a l l  t h e  land w i t h i n  t h e  area p lanned  f o r  t h e  

p r o j e c t .  Houses s t i l l  o c c u p ie d  in  t h i s  a rea  d u r i n g  th e  summer o f  1973

were i n c l u d e d  i n  t h e  s e t t l e m e n t  m a t r i x ,  w h i c h  was a n a l y z e d .

N uc lea te d  s e t t l e m e n t s  a r e  l o c a t e d  a lo n g  t h e  t h r e e  r a i l r o a d  l i n e s  

c r i s s c r o s s i n g  t h e  c o u n t y .  P r im ary  ro ads ,  c l o s e l y  p a r a l l e l i n g  t h e  r a i l 

ro a d s ,  co nne c t  t h e s e  same c e n t e r s .  A more l e n g t h y  sys tem o f  seconda ry  

roads p r o v i d e s  access t o  a l l  p o r t i o n s  o f  t h e  c o u n t y .  H o b a r t ,  t h e  c o u n t y  

s e a t ,  i s  t h e  l a r g e s t  o f  t h e s e  n u c le a te d  s e t t l e m e n t s .  F i v e  o t h e r  s e r v i c e  

c e n t e r s  o f  some consequence i n c l u d e  Gotebo,  Lone W o l f ,  Moun ta in  V iew,  

R o o s e v e l t ,  and Snyder .  E a r l i e r ,  some o t h e r  mi i l l  mal s e r v i c e  c e n t e r s  

f u n c t i o n e d .  These remain to d a y  m a i n l y  as c l u s t e r s  o f  r u r a l  d w e l l i n g s .
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These c l u s t e r s  a re  C ooper ton ,  Moun ta in  Park,  "Con -  8 "  ( C o n s o l i d a t e d  

School  D i s t r i c t  No. 8 ) ,  Saddle M oun ta in ,  and L u g e r t .

N o n -n u c le a te d  s e t t l e m e n t  in Kiowa County has undergone c o n s i d e r a b l e  

change in  t h e  l a s t  f o u r  decades.  Du r in g  t h e  summer o f  1973 t h e r e  were 

1,018 d w e l l i n g s  c o m p r i s i n g  i t s  s e t t l e m e n t  f a b r i c ,  whereas t h e r e  were 

2 ,357  d w e l l i n g s  in  1949 and 3,261 d w e l l i n g s  in  1936. A ge n e ra l  u n d e r 

s t a n d i n g  o f  t h e  causes f o r  t hes e  changes can be a s c e r t a i n e d  f rom  a con

s i d e r a t i o n  o f  p a t t e r n s  o f  p o p u l a t i o n  and economic a c t i v i t i e s  in  t h e  

s tu d y  a r e a .

P o p u l a t i o n  D i s t r i b u t i o n  and Changes 

Kiowa County  has e x p e r i e n c e d  a d i s t i n c t  p o p u l a t i o n  d e c l i n e  in  the  

l a s t  f o u r  decades,  a common o c c u r r e n c e  in  n e a r l y  a l l  r u r a l  s e t t i n g s  in  

w e s t e r n  Oklahoma. Between 1930 and 1970 the  c o u n t y ' s  t o t a l  p o p u l a t i o n  

dec reased  17 ,098 ,  o r  5 7 .7  p e r c e n t  (Tab le  1 ) .  The d e p o p u l a t i o n  r a t e  

s t e a d i l y  in c r e a s e d  d u r i n g  each d e c e n n ia l  census p e r i o d ,  r e p r e s e n t i n g  a 

23 p e r c e n t  change by 1940, a p p r o x i m a t e l y  36 p e r c e n t  by 1950, and n e a r l y  

50 p e r c e n t  in  I 9 6 0 .  These changes d i f f e r ,  however ,  f o r  v a r i o u s  p o r t i o n s  

o f  t h e  r u r a l  p o p u l a t i o n .

On ly  one com m un i ty ,  H o b a r t ,  has been c la s s e d  as urban a c c o r d i n g  t o  

U. S. Bureau o f  t h e  Census r e q u i r e m e n t s .  A f t e r  1930 t h i s  s e r v i c e - t r a d e  

c e n t e r  e x p e r i e n c e d  some g ro w th  u n t i l  a f t e r  1950. Dur ing  t h i s  i n t e r i m ,  

i t  i n c re a s e d  by 398 i n h a b i t a n t s  o r  abou t  e i g h t  p e r c e n t .  T h e r e a f t e r ,  

d e c l i n e  o c c u r r e d ,  w i t h  th e  1970 Census i n d i c a t i n g  about  a seven p e r c e n t  

d rop  be lo w  th e  1930 p o p u l a t i o n .  in 1970, t h e  c o u n t y ' s  a d m i n i s t r a t i v e  

c e n t e r  had 4 .6 3 8  i n h a b i t a n t s  (Tab le  1) .

O the r  n u c l e a te d  p o p u l a t i o n s  a re  found in seven i n c o r p o r a t e d  s e r v i c e -  

t r a d e  c e n t e r s  and c e r t a i n  u n i n c o r p o r a t e d  c e n t e r s .  C o l l e c t i v e l y ,  t h i s



TABLE 1

TOTAL POPULATION, NUCLEATED AND NONNUCLEATED POPULATIONS FOR KlOWA COUNTY

Nuc1ea te d P o p u l a t i o n Nonnuc le a te d  P o p u l a t i o n

Year
T o ta  1 

A b s o l u t e
P op u la t  ion 

Pe r c e n t a g e  
Change^

Urban
A b s o l u t e  Percen tage  

Change^

O the rs  
A b s o l u t e ^  Pe rcen tage  

Change^
A b s o l u t e Percen tage

Change^

1930 29 ,630 4 ,9 82 5 ,747 18,901

1940 22 ,817 - 22 .8 5 5 ,1 77 + 3.91 5 ,41 4 -  5 .7 9 12,226 - 35 .3 2

1950 18,926 - 3 6 .1 3 5 ,3 80 + 7 .9 9 5 ,273 -  8 .25 8 ,273 - 5 6 .62

I960 14,825 - 4 9 . 9 7 5 ,132 + 3.01 4 ,802 - 1 6 . 4 4 4,891 - 74 .12

1970 12,532 - 5 7 .7 0 4 , 6 3 8 -  6 . 9 0 4 ,7 0 2 - 1 8 . 1 8 3 ,192 -8 3 .1 1

I960 ,
SOURCE; U 

and 1970
. S. Depar tms 
(Wash i n g t o n .

n t  o f  Commerce, Bureau 
D. C. :  U. S. Government

o f  t h e  Census, Census o f  P o p u l a t i o n :  
P r i n t i n g  O f f i c e ) ,  v a r i o u s  t a b l e s .

1930, 1940, 1950,

Pe rc en tages  o f  change a r e  a l l  based upon p o p u l a t i o n  f i g u r e s  f o r  1930.

^ O t h e r s ,  i n c l u d e d  in  t h e  n u c l e a t e d  p o p u l a t i o n ,  a r e  t h o s e  i n h a b i t a n t s  found i n  h a m l e t s ,  v i l l a g e s ,  
and towns f o r  t h e  p a r t i c u l a r  census  y e a r .

" 'A b s o lu te  f i g u r e s  i n c l u d e  a p p r o x im a te d  p o p u l a t i o n s  f o r  u n i n c o r p o r a t e d  s e t t l e m e n t s ,  s i n c e  t h e y  a re  
no t  i n c l u d e d  in  t h e  Census o f  P o p u l a t i o n  f o r  s p e c i f i c  y e a r s .

VD
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p o p u l a t i o n  had d e c l i n e d  1,045 i n h a b i t a n t s ,  o r  s l i g h t l y  more than  18 

p e r c e n t ,  s i n c e  1930 (Tab le  1 ) .  Only two i n c o r p o r a t e d  c e n t e r s ,  Snyder  

and Mounta in  V iew,  have grown s i n c e  1930 (Tab le  2 ) ;  t h es e  were th e  second 

and t h i r d  l a r g e s t  co m m un i t ie s  i n  t h e  c o u n t y ,  r e s p e c t i v e l y ,  d u r i n g  t h e  

40 y e a r  i n t e r v a l .  The re m a in in g  c o m m u n i t i e s ,  on th e  o t h e r  hand, l o s t  

p o p u l a t i o n  a t  r a t e s  between 4 2 .9  and 6 3 . 6  p e r c e n t  i n  t h e  same p e r i o d ,  

e x c e p t  f o r  one c e n t e r .  Mounta in  Park had a 1970 p o p u l a t i o n  wh ich  was 

one less  than  t h a t  f o r  th e  1930 Census . '  U n in c o r p o r a t e d  p la c e s  e x p e r 

ienced c o n s i d e r a b l e  change d u r i n g  t h e  same p e r i o d  (Tab le  5 ) .  in 1930 

e i g h t  such c e n t e r s  e x i s t e d ,  a l l  o f  w h ich  p r o v i d e d  m in ima l  f u n c t i o n s  f o r  

th e  s u r r o u n d i n g  p o p u l a t i o n .  C o i n c i d e n t  w i t h  t h e  r u r a l  d e p o p u l a t i o n  was 

th e  d e c l i n e  o f  a l l  o f  t h e s e  sm a l l  c e n t e r s .  By 1970 o n l y  two p l a c e s ,

Cold S p r in g s  and L u g e r t ,  remained a l t h o u g h  t h e i r  ham le t  f u n c t i o n  no 

lo n g e r  e x i s t e d .  The rem a in d e r  o f  th o s e  w h ic h  e x i s t e d  in  1930 were no 

l o n g e r  r e c o g n i z a b l e  c e n t e r s .  One l o c a t i o n ,  R ic h la n d  S t o r e ,  d i sa ppe a red  

p r i o r  t o  1950, whereas t h e  o t h e r  f i v e  l o c a t i o n s  remain b u t  in  l i m i t e d  

c a p a c i t i e s .  Some c o n t a i n  o n l y  a s i n g l e  o l d  g r a i n  e l e v a t o r  o r  a few 

res i dences.

The g r e a t e s t  p o p u l a t i o n  d e c l i n e  in  t h e  c o u n t y  o c c u r r e d  in  t h e  non-  

n u c le a t e d  r u r a l  p o p u l a t i o n .  Between 1930 and 1970 t h i s  number d e c l i n e d  

83 p e r c e n t ,  f r o m  18,901 t o  3 ,1 92  (Table 1 ) .  T h i s  n o n - n u c l e a te d  r u r a l

T h i s  p a r t i c u l a r  communi ty has r e c e n t l y  m a n ip u la t e d  i t s  p o p u l a t i o n  
numbers t h r o u g h  i t s  r e c r u i t i n g  o f  t e a c h e r s  f o r  i t s  e le m e n ta r y  s c h o o l .  No 
t e a c h e r  i s  h i r e d  w i t h o u t  c o n s e n t i n g  t o  move i n t o  t h e  immediate c o n f i n e s  
o f  t h e  i n c o r p o r a t e d  p la c e  p e r m a n e n t l y .  Moreover ,  any t e a c h e r  must have 
c h i l d r e n  e n t e r e d  i n  t h e  s c h o o l .

2
F u n c t i o n a l  c l a s s i f i c a t i o n s  o f  h a m le t s ,  v i l l a g e s ,  and towns a re  

p o s s i b l e  u s in g  e i t h e r  t h e  d e f i n i t i o n s  o f  T r e w a r th a  (1943) and Brush 
( 1957) ;  th e s e  a r e  c o n s i d e r e d  in  Chap te r  V.



TABLE 2
OTHER NUCLEATED POPULATIONS: INCORPORATED PIV\CES

P o p u l a t i o n s  and Percen ta g es  o f  Change S ince 1930

Place
1930

A b s o l u t e
1940

A b s o l u t e  % Change
1950

A b s o l u t e  % Change
I960

A b s o l u t e  % Change
1970

A b s o l u t e  7o Change

Cooper town 151 187 + 2 3 .8 4 129 - 1 4 . 5 6 106 - 2 9 . 8 0 55 - 6 3 .57

Gotebo 827 607 - 26 .60 574 - 3 0 . 5 9 538 - 34.95 376 - 54 .53

Lone W o l f 1,023 783 - 2 3 . 4 6 660 - 3 5 . 4 8 617 - 3 9 . 6 9 584 -42 ,91

Mounta in  Park 459 441 -  3 . 9 2 418 -  8 . 9 3 403 -1 2 . 2 0 458 -  0.21

Mounta in  View 1,025 1,075 + 4 . 8 8 1.009 -  1 .56 864 - 15.70 1,110 + 8 .2 9

Rooseve1t 721 744 + 3 . 1 9 679 -  5 .8 3 495 - 31.35 353 - 5 1 . 0 4

Snyder 1,195 1,278 + 6 . 9 5 1,646 + 3 7 . 7 4 1,663 +39 .16 1,671 + 3 9 . 8 3

T o t a l s  o r
Average
Percen tages

5,401 5,115 -  2 .1 6 5 ,115 -  8 . 4 6 4 , 6 8 6 - 1 7 .7 9 4 ,607 - 23.45

SOURCE: U. S. Depar tmen t  o f Commerce, Bureau o f t h e  Census, Census o f P op u la t  ion : 1930, 1940, 1950,
i 9 6 0 , 1970 (W ash ing to n ,  D. C. :  U. S. Government P r i n t i n g  O f f i c e ) ,  v a r i o u s  t a b l e s .



TABLE 3
OTHER NUCLEATED POPULATIONS: UNINCORPORATED PLACES

P o p u l a t i o n s  and Pe rcen ta ges  o f  Change S ince 19303

1930 1940 1950 I960 1970
Place A b s o l u t e  A b s o l u t e  % Change A b s o l u t e % Change A b s o l u t e  '% Change A b s o l u t e % Change

Babbs 17 15 - 1 1 . 7 6 ___c ___c -----c

Cambridge 17 15 - 1 1 . 7 6
c ___c ___c

Cold S p r i n g s 103 86 - 1 6 . 5 0 61 - 4 0 . 7 8  52 -49 .51 37 - 6 4 .08
"Con -  8"b 30 26 - 1 3 .3 3 26 - 13 *33  — ^
Lu g e r t 103 86 - 1 6 . 5 0 26 - 7 4 . 7 5  17 - 8 3 . 5 0 11 - 8 9 .32
Saddle Moun ta in 26 22 - 1 5 . 3 8 19 - 2 6 . 9 2  14 - 4 6 . 1 5 ___c

Sedan 34 30 - 1 1 . 7 6 26 - 2 3 . 5 3  17, - 5 0 . 0 0 ___c

R ic h la n d  S t o r e 17 15 - 1 1 . 7 6 __ d

Averages % Chang es347 295 - 1 3 . 5 9 158 - 3 5 . 8 6  100 - 5 7 . 2 9 48 - 7 6 . 7 0

SOURCE: W r i t e r ' s  n o t e s ,  s e v e r a l  e d i t i o n s o f  t h e Genera l  Highway Map o f Kiowa C oun ty ,  and r u r a l  pop-
u l a t i o n  averages f rom  t h e  U. S. Census o f  P o p u l a t i o n : 1930, 1940, 1950, I960 , and 1970, v a r i o u s t a b 1 e s .

^ A l l  p o p u l a t i o n s  have been computed f rom d w e l 1 i ng c o u n t s  o b t a i n e d  f r om County  Maps wh ich  a r e  m u l t i -
p l i e d  by t h e  a ve rage  number o f  ii n h a b i t a n t s  p e r househ o ld  f o r  each p e r i o d .

v n

^"Con -  8 "  is  named f o r  C o n s o l i d a t e d  School  D i s t r i c t  No. 8. 

'Too sm a l l  t o  any lonc jer  be c o n s i d e r e d  a n u c l e a t e d  p l a c e .

S e t t l e m e n t  c o m p l e t e l y  m i s s i n g  on t h e  l a n ds c ap e .
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p o p u l a t i o n  i s  com pr ised  o f  r u r a l  fa rm  and r u r a l  n o n - fa rm  i n h a b i t a n t s ;  

t h e  fo rm er  r e s i d e  a t  f u n c t i o n a l  u n i t s ,  w h ic h  q u a l i f y  as fa rms o r  f a r m 

s t e a d s ,  whereas th e  l a t t e r  c a t e g o r y  o f  p eop le  i n c lu d e s  a l l  t hose  r e s i d i n g  

a t  n o n - f a r m  d w e l l i n g s . ^  Rura l  no n - fa rm  p o p u l a t i o n  inc reas ed  p r o p o r t i o n 

a t e l y  a f t e r  1930, w i t h  i t s  c u r r e n t  and h i g h e s t  amount b e ing  39 p e r c e n t  

(T ab le  4 ) .  C o n c u r r e n t l y ,  t h e  p r o p o r t i o n  o f  r u r a l  f a rm  p o p u l a t i o n  

d e c l i n e d  f ro m  96 p e r c e n t  t o  th e  p r e s e n t  f i g u r e  o f  abou t  61 p e r c e n t .  Much 

o f  t h i s  change can be a t t r i b u t e d  t o  t h r e e  f a c t o r s ,  i . e . ;  ( l )  t h e  a b s o l u t e  

number o f  f a r m e r s  and t h e i r  f a m i l i e s  d ec reas e d ,  (2) t h e  number o f  non

f a rm  r e s i d e n c e s  o f  many fa r m e r s  and t h e i r  f a m i l i e s  i n c r e a s e d , ^  and (3)

TABLE h

RURAL NONNUCLEATED POPULATIONS FOR KIOWA COUNTY, 1930-1970,
IN ABSOLUTE AMOUNTS AND PERCENTAGES

Rura l  Farm P o p u l a t i o n Rural  Non-Farm P o p u l a t i o n ^

Census A b s o l u t e Percentage A b s o l u t e Perc en tage
Year Popu1 a t  i on o f  Rural P o p u l a t i o n o f  Rural

P o p u l a t i o n P o p u la t  i on

1930 18,208 96 .34 692 3.66
1940 11 ,871 9 7 . 0 6 359 2.93
1950 7,421 89 .40 879 10.59
I 9 6 0 3 , 6 7 9 74.97 1 ,228 25 .03
1970 1 ,9 4 7 60.99 1 ,2 45 39.01

SOURCE: U. S. Depar tment  o f  Commerce, Bureau o f  th e  Census, Census
o f  P o p u l a t i o n : 1930, 1340, 1950, I 9 6 0 ,  and 1370 (W ash ing ton ,  D. C. :
U. S. Government P r i n t i n g  O f f i c e ) ,  v a r i o u s  t a b l e s .

^ C a l c u l a t e d  f o r  r u r a l  n o n - fa rm  p o p u l a t i o n  r e s i d i n g  o u t s i d e  o f  any
n u c l e a t e d  s e t t l e m e n t s

3
Both r u r a l  fa rm  and r u r a l  n o n - fa rm  d e f i n i t i o n s  a r e  d i s c u s s e d  in  

C hap te r  I I .

4
i n c iu d e d  in  t h i s  number a r e  a l l  o f  th e  fa rm  f a m i l i e s  l i v i n g  o f f  

t h e  farm s i t e ,  e i t h e r  in a n u c le a t e d  s e t t l e m e n t  o r  e ls ew he re  in  the  non- 
n u c l e a t e d  s e t t l e m e n t  m a t r i x .
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t h e  p resence  o f  an a g r i c u l t u r a l  s u p p o r t  p o p u l a t i o n ,  r e t i r e d  i n h a b i t a n t s ,  

and i n d i v i d u a l s  err,ployed in  nearby n u c le a te d  c e n t e r s  added t o  th e  non

fa rm  component .

P o p u l a t i o n  d e n s i t i e s  f o r  t h e  e i g h t  p o l i t i c a l  t o w n s h ip s  in  Kiowa 

County re v e a l  much a bou t  t h e  p o p u l a t i o n  l o s s e s .  Average d e n s i t i e s  f o r  

t h e  c o u n t y  have dropped f r om  18.58 i n h a b i t a n t s  pe r  square  m i l e  in  1930, 

t o  8 .0 2  i n h a b i t a n t s  pe r  square  m i l e  in  1950, and f i n a l l y  t o  3 .19  i n h a b i 

t a n t s  pe r  square m i l e  d u r i n g  1973 ( F i g s .  l O a - c ) .  D e n s i t i e s  f o r  th e  

p o l i t i c a l  to w n s h ip s  v a r y  d u r i n g  t h e  t i m e  p e r i o d s ,  b u t  the  p a t t e r n  o f  

v a r i a t i o n  was c o n s t a n t  t h r o u g h  t i m e .  A t  a l l  t im e s  th o s e  to w n s h ip s  w i t h  

th e  l a r g e s t  n u c le a te d  s e t t l e m e n t s  w i t h i n  t h e i r  b o u n d a r ie s  have had 

h i g h e r  d e n s i t i e s ,  e . g . ,  H o b a r t ,  Mounta in  Park ,  and Mounta in  View Town

s h i p s .  O t t e r  Creek Township c o n s i s t e n t l y  has had h i g h e r  th a n  average 

d e n s i t i e s ,  a l t h o u g h  i t s  one s e r v i c e - t r a d e  c e n t e r ,  R o o s e v e l t ,  was c on 

s i d e r a b l y  s m a l l e r .  C o n v e r s e l y ,  D i l l  Townsh ip showed lo w e r  than  ave rage  

d e n s i t i e s  c o n s i s t e n t l y ,  w h i l e  i t s  s e r v i c e - t r a d e  c e n t e r .  Lone W o l f ,  

r e g i s t e r e d  ample p o p u l a t i o n .  T h i s  n o de 's  c u r r e n t  p o p u l a t i o n  i s  m arked ly  

l o w e r .  The r e m a in in g  to w n s h ip s  w i t h  s m a l l e r  com m un i t i e s  r e v e a l  low e r  

th an  ave rage  d e n s i t i e s  f o r  each o f  t h e  r e s p e c t i v e  p e r i o d s .

Economic A c t i v i t i e s

A g r i c u l t u r a l  a c t i v i t i e s  p re do m in a te  t h r o u g h o u t  Kiowa Coun ty .  The 

area o c c u p ie d  by f a r m i n g  a c t i v i t i e s  has been p r o p o r t i o n a t e l y  h i g h .  

A c c o r d in g  t o  t h e  Census o f  A g r i c u l t u r e , s i n c e  t h e  1930s more than  90 

p e r c e n t  o f  t h e  land use w i t h i n  t h e  c o u n ty  has been f o r  a g r a r i a n  a c t i v i 

t i e s  (Tab le  5 ) .  The land  area  in  farms d e c l i n e d  a f t e r  1935 u n t i l  194-9, 

b u t  t h e r e a f t e r  i t  i n c r e a s e d .  However, some r e c e n t  d a ta  i n d i c a t e  t h a t
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c e r t a i n  fa rm s  in  t h e  c o u n t y  a re  u t i l i z i n g  land e l s e w h e r e ,  t h e r e b y  

i n f  l a t i n o  t h e  t o t a l  ac reaoes  above 100 o e r c e n t . ^

TABLE 5
LAND IN FARMS AND THE PERCENTAGES OF TOTAL COUNTY 

AREA FOUND IN FARMS

Year Land in  Farms Percen tage o f  T o ta l
( i n  a c r e s ) County Area in  Farms

1930
1935 634 ,804 94 .7
1340 621,715 9 4 . 1
1945 6 21 ,344 9 4 . 1
1949 601 ,328 9 1 .0
1954 614 ,259 9 3 . 0
1959 618 ,3 74 9 3 . 6
1964 617 ,342 93 .5
1969 665,296 101.2
1974 635 ,6 9 6 9 6 .7

SOURCE: U. S. Depar tment  o f  Commerce, Bureau o f  t h e  Census,
Census o f  A g r i c u l t u r e : 1930, 1935, 19^0, 1945, 1950, 1954, 1959, 1964, 
1969, and 1974 (W ash in g ton ,  D. C. :  U. S. Government P r i n t i n g  O f f i c e ) ,  
v a r i o u s  t a b l e s .

Farm numbers s t e a d i l y  dec reased  a f t e r  1930, w h i l e  t h e  ave rage  fa rm  

s i z e  i n c r e a s e d ,  f o r  as i n d i v i d u a l  f a r m in g  o p e r a t i o n s  were l i q u i d a t e d  

t h e i r  lands were i n c o r p o r a t e d  i n t o  t h e  re m a in in g  fa rms  (T ab le  6 ) .

Smal l  fa rms became uneconomica l  t o  o p e r a t e  f o l l o w i n g  t h e  l a r g e - s c a l e  

m e c h a n i z a t i o n  o f  f a r m i n g  o p e r a t i o n s ;  because c e r t a i n  l e v e l s  o f  in v e s tm e n t  

were r e q u i r e d  f o r  m a c h in e r y ,  s m a l l e r  farms were squeezed o u t  s l o w l y .

5
The Census o f  A g r i c u l t u r e  r e p o r t s  d a ta  p e r t a i n i n g  t o  f a r m in g  

o p e r a t i o n s  h e a d q u a r te r e d  in  a p a r t i c u l a r  c o u n ty  w h ic h  can i n c l u d e  a c r e 
ages o r  f a r m  p r o d u c t i o n  i n  a n o t h e r  c o u n ty  in  t h e  r e p o r t e d  s t a t i s t i c s .  
C o n s e q u e n t l y ,  t h e s e  s t a t i s t i c s  a re  a t  b e s t  e x t r e m e l y  good i n d i c a t o r s  
o r  t h e  a g r i c u l t u r a l  o c c u r r e n c e s  i n  any c o u n t y  o r  t h e  changes th e s e  
a c t i v i t i e s  show o v e r  t i m e .
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Mechanized f a r m i n g  o p e r a t i o n s  c o u l d  e a s i l y  and p r o f i t a b l y  i n c r e a s e  t h e  

land area  used f o r  c r o p  and l i v e s t o c k  p r o d u c t i o n .  V e h i c u l a r  t r a n s p o r t a 

t i o n  made a n o t h e r  m o d i f i c a t i o n  p o s s i b l e  in  t h e  c o u n t r y s i d e .  As b o t h  

a u t o m o b i l e s  and t r u c k s  became r e a d i l y  a v a i l a b l e  t h e  fa r m e r  and h i s  

f a m i l y  were le s s  a t t a c h e d  t o  t h e  f a r m s t e a d .  Many moved t o  r e s id e n c e s  

in  e i t h e r  n u c l e a t e d  s e t t l e m e n t s  o r  e l s e w h e re  in  t h e  r u r a l  s e t t i n g .  T h i s  

t r e n d  is  d e p i c t e d  by t h e  changes o v e r  a 29 y e a r  p e r i o d .  !n 19^5 a bou t  

91 p e r c e n t  o f  t h e  fa rm  o p e r a t o r  f a m i l i e s  l i v e d  a I  Lite r a r m s t e a d , t h e r e 

a f t e r  t h i s  number d e c l i n e d ,  so t h a t  i n  197^ o n l y  40 p e r c e n t  o f  t h e  o p e r 

a t o r  f a m i l i e s  were found  in  r e s id e n c e  (Tab le  7 ) .

TABLE 6
TOTAL FARM NUMBERS AND AVERAGE FARM SIZES 

IN KIOWA COUNTY, 1930 -  1974

Year Number o f  Farms 
In t h e  County

Average  S iz e  o f  Farms 
i n  t h e  c o u n t y  ac res

1930 3 ,5 3 2 171.2
1940 2 ,6 02 238 .9
1950 1,870 3 2 1 .6
1959 1,308 4 7 2 . 8
1969 1,225 5 4 3 .0
1974 1,010 6 2 9 .0

SOURCE: U. S. Depar tment  o f  Commerce, Bureau o f  t h e  Census,
Census o f  A g r i c u l t u r e : 1930, 1940, 1950, 1959, 1969, and 1974 (Washing
t o n ,  D. C. :  U. S. Government P r i n t i n g  O f f i c e ) ,  v a r i o u s  t a b l e s .

The a rea  o c c u p ie d  by v a r i o u s  fa rm  o p e r a t o r s  underwen t  c o n s i d e r a b l e  

change a f t e r  1930. T h i s  i s  most a p p a r e n t  i n  t e n a n t  f a r m e r  o p e r a t i o n s .  

In 1930 th e s e  fa rm s  o cc u p ie d  abou t  53 p e r c e n t  o f  t h e  a r e a ,  whereas in  

1374 o n l y  13 p e r c e n t  was so o c c u p i e d .  T h e i r  numbers d e c l i n e d  f r o m  

2,183  t o  195 in t h e  same i n t e r i m ,  a r e d u c t i o n  o f  abou t  91 p e r c e n t  

(Tab le  8 ) ,  C o n c u r r e n t l y ,  p a r t i a l l y  owned farms in c r e a s e d .  Acreage
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TABLE 7

FAMILIES IN KIOWA COUNTY, 1945-1974 
(Percen tages )

Year O pe ra to rs  and F a m i l i e s  
R e s id in g  a t  Farmsteads

O pe ra to rs  and F a m i l i e s  
Not R es id ing  a t  Farmsteads

1945 91.1 8 . 9
1950 8 6 . 6 13.4
1954 79.1 20 .9
1959 7 6 .6 23 .4
1964 6 6 . 9 33.1
lyoy 00 .0 H 1 . . t
1974 40 .5 59 .5

SOURCE: U. S. Depar tment  o f  Commerce, Bureau o f  t h e  Census,
Census o f  A g r i c u l t u r e : 1945, 1950, 1954, 1959, 1964, 1969, and 1974 
(W ash ing to n ,  D. C. :  U. S. Government P r i n t i n g  O f f i c e ) ,  v a r i o u s  t a b l e s .

TABLE 8

TYPES OF FARM OPERATORS AND PERCENTAGES 
OF TOTAL AREA OCCUPIED BY THEIR OPERATIONS 

1930- 1974, FOR KIOWA COUNTY
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1930 984 25 .69 359 20.96 2 ,183 5 3 .09 6 0 .2 7
1940 757 (NA) 429 (NA) 1,408 (NA) 8 (NA)
1949 6o4 21.71 588 50 .89 676 27.13 2 0 .2 7
1959 388 19.30 508 61.23 387 19.47 0
1969 486 20 .45 525 67.05 214 12.50 0
1974 379 2 2 .4 2 436 64.63 195 12.94 0

SOURCE : Ü. S. Depar tment o f Commerce, Bureau o f  t h e Census, Census
o f  A g r i c u l t u r e :  1930, 1940 , 1950, 1959, 1969, and 1974 (Wash ing ton ,
D. C. : U. S . Government P r i n t i n g  O f f i c e ) , v a r i o u s t a b l e s .

(NA) = Not A v a l l a b l e
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i n c re a s e d  f ro m  abou t  21 p e r c e n t  t o  65 p e r c e n t  o f  t h e  t o t a l  f o r  th e  

c o u n ty  in  1974. Many fa rm  o p e r a t i o n s  were conduc te d  on b o th  owned and 

re n te d  l a n d s .  Much o f  t h e  re n te d  land was p r e v i o u s l y  s h a re -c ro p p e d  by 

t e n a n t s .  F u l l y  owned fa rms decreased  in  number a f t e r  1930, w i t h  th e  

1974 t o t a l  r e p r e s e n t i n g  about  6 l  p e r c e n t  o f  th o s e  found  e a r l i e r .  The 

t o t a l  a rea  f o r  t h e s e  fa rms dec reased  s l i g h t l y .

W i t h i n  t h e  s tu d y  a rea  r o u g h l y  t w o - t h i r d s  o f  t h e  land has c o n s i s t e n t l y  

been used f o r  c ro p s  and o n e - t h i r d  as p a s t u r e  s i n c e  1930. Of t h e  most 

s i g n i f i c a n t  c ro p s  produced  in  Kiowa County two d o m in a te ,  wheat and 

c o t t o n  (T a b le  9 ) .  A f t e r  1930 h a r v e s t e d  c o t t o n  ac reages  s t e a d i l y  l o s t  

in  i m p o r t a n c e ,  w h i l e  h a r v e s te d  ac reages  i n  wheat  g a in e d .  Wheat now 

o c c u p ie s  a b ou t  76 p e r c e n t  o f  t h e  h a r v e s t e d  ac reages in  s i g n i f i c a n t  c rops  

and c o t t o n  abou t  19 p e r c e n t .  Forage c ro p s  a r e  t h e  n e x t  in  im p o r ta n c e .  

O ther  sm a l l  g r a i n s  c o m p r i s e  t h e  re m a in in g  h a r v e s te d  ac reages  o f  s i g n i f i 

c a n t  c r o p s  found  in  t h e  c o u n t y .

Beef  c a t t l e  p r o d u c t i o n  dom ina te s  a g r i c u l t u r a l  l i v e s t o c k  a c t i v i t i e s .  

Numbers o f  b e e f  c a t t l e  have s t e a d i l y  i n c r e a s e d .  The 1974 p o p u l a t i o n  was 

o v e r  t h r e e  t im e s  t h a t  o f  1930 (T a b le  9 ) .  Undoub ted ly  t h e  in c re a s e d  

wheat a c r e a g e s ,  m a i n l y  in  w i n t e r  w he a t ,  p r o v i d e s  a s i g n i f i c a n t  seasonal  

p a s t u r e  f o r  th e s e  a d d i t i o n a l  a n i m a l s .  Horses ,  mu les ,  and d a i r y  c a t t l e  

d i m i n i s h e d  i n  im p o r ta n c e  in  t h e  p e r i o d  s i n c e  1930, p r i m a r i l y  because o f  

t e c h n o l o g i c a l  o r  m a r k e t i n g  changes .

M in e r a l  e x t r a c t i o n  a l s o  o c c u r s  in  t h e  c o u n t y .  O i l  and n a t u r a l  gas 

a re  e x t r a c t e d  in  t h e  c o u n t y ' s  n o r t h  c e n t r a l  s e c t o r ,  west  and s ou th w es t  

o f  Gotebo and e a s t  and n o r t h e a s t  o f  H o b a r t .  Development commenced in  t h e  

n o r t h  in  t h e  l a t e  1 9 4 0 ' s ,  then  proceeded so u th w a rd .  G r a n i t e  and l im e s t o n e



TABLE 9

CROPLANDS HARVESTED, SIGNIFICANT CROPS, PASTURAGE AND 
SELECTED LIVESTOCK DATA FOR KIOWA COUNTY BY AGRICULTURAL CENSUS YEAR

Year
H arves ted  C rop la nds  
i n  Kiowa County

S i g n i f i c a n t  Crops H a rv es ted  in  Kiowa 
County  I n d i c a t e d  in  Ac reage P e r c e n t 
ages b y  A g r i c u l t u r a l  Census Year

Pas tu rage  Area Used 
L i v e s t o c k  f o r  Kiowa 
A g r i c u l t u r a l  Census

and S e le c te d  
County by 
Year
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1930 379 ,417 71 .2 2 2 .5 13.7 7 . 4 189,427 15,641 14,822 10,784
1934 273 ,6 98 3 7 . 9 4 3 . 6 7.1 11.3 210,518 27,701 11,044 12,715
1940 289,661 24 .6 4 5 . 9 7 . 7 21 .8 N.A. 21 ,8 01 4 ,4 1 8 1 1 ,7 30
1945 355 ,214 21 .2 4 5 . 9 7.1 2 5 .7 226,782 4 5 , 0 4 9 2,931 9 , 5 5 8
1950 3 3 5 , 9 6 8 12.9 6 3 . 9 8 . 6 6 . 7 215,738 30 ,480 1,119 6, 109
1954 308 ,982 19.5 5 2 . 4 14.6 13.6 243,697 35 ,492 495 3 , 0 1 4
i 960 237,861 1 7 .8 59 .5 7 . 2 14.9 228,071 3 9 , 6 9 2 N.A. 1, 241
1964 248 ,676 17.2 6 6 . 6 6 . 8 9 . 4 242 ,027 4 9 , 5 6 3 N.A. 696
1 9 6 9 2 6 6 , 166 15.9 7 2 .1 5 . 9 6.1 2 0 5 , 3 8 1 6 0 , 9 2 4 N.A. 350
1 9 7 4 311,083 18.3 76 .3 3.1 2 . 0 208 ,464 5 3 , 1 3 4 N.A. 3 3 0

O the r  g r a i n  c r o p s  a r e :  o a t s ,  c o r n ,  sorghums,  and b a r l e y .  

N.A. = Not a v a i l a b l e .

CPv
o

SOURCE: U. S. Depar tment  o f  Commerce, Bureau o f  t h e  Census,  Census o f  A g r i c u l t u r e : 1930,  1935,.
1940,  194 5 , 195 0 , 195 4 , 195 9 , 196 4 , 196 9 , and 1974 (W ash ing to n ,  D. C. :  U. S. Government P r i n t i n g  
O f f i c e ) ,  v a r i o u s  t a b l e s .

^Fo ra ge  c r o p s  i n c l u d e  s e v e r a l  c a t e g o r i e s ,  w h ic h  a r e :  sweet  and g r a i n  sorghums f o r  s i l a g e  and hay,  
a l f a l f a ,  s m a l l  g r a i n s  f o r  hay ,  and o t h e r  tame and w i l d  g ra s s e s  used f o r  hay.

b.
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q u a r r y i n g  o c c u r s  a t  s e v e r a l  s i t e s .  The l a r g e s t  o p e r a t i n g  q u a r r y  i s  t h a t  

o f  t h e  Dolese Company f r om  w h i c h  l i m e s t o n e  i s  t a k e n .  T h i s  q u a r r y  i s  

s i t u a t e d  e a s t  o f  S t a t e  Road No. 54,  j u s t  so u thw e s t  o f  Sedan. I t  was 

opened in  t h e  l a t e  1 9 5 0 ' s .  Severa l  s m a l l  g r a n i t e  q u a r r i e s  a re  o p e r a te d  

i n  t h e  s o u t h e r n  p a r t  o f  t h e  c o u n t y .  A l l  o f  th e s e  a re  o p e r a te d  in  c o n 

j u n c t i o n  w i t h  monument m anu fac tu re  found in  t h e  v i c i n i t y  o f  R o o s e v e l t ,  

Moun ta in  Park and Snyder .

T h i s  a n a l y s i s  o f  th e  c o m p e t i t i o n  phase in  t h e  s tu d y  area  s i n c e  th e  

mid 1330s p r o v i d e s  th e  lens  t o  fo c u s  on t h e  measurements o f  t h e  r u r a l  

s e t t l e m e n t  m o r p h o lo g ie s  t h a t  e v o l v e d .  These observed  p a t t e r n s  w i l l  then  

be compared t o  t h e  h y p o t h e s i z e d  a c c e s s i b i l i t y  l a t t i c e .



CHAPTER IV

PATTERN MEASUREMENTS AND INTERPRETATIONS

Rura l  s e t t l e m e n t  p a t t e r n s  f o r  1936 t h r o u g h  1973 i n  Kiowa Coun ty  

a r e  examined i n  o r d e r  t o  d e t e r m i n e  w h e th e r  t h e i r  changes r e f l e c t  an 

i n c r e a s e d  d w e l l i n g  o r i e n t a t i o n  t o  n u c l e a t e d  s e t t l e m e n t s  w i t h  t i m e .

T h i s  e x a m i n a t i o n  i s  d i v i d e d  i n t o  t h r e e  s e c t i o n s .  F i r s t ,  a g e n e r a l  

backg round o f  t h e  s tu d y  a r e a ' s  r u r a l  s e t t l e m e n t  i s  p r o v i d e d  t h r o u g h  an 

e x a m i n a t i o n  o f  d w e l l i n g  d e n s i t i e s  f o r  1936, 19^9,  and 1973. Second,  

measurements and i n t e r p r e t a t i o n s  o f  p e r i o d i c  s e t t l e m e n t  p ro ce ss  and 

r e s i d u a l  d w e l l i n g  m a t r i c e s  a r e  made. New s e t t l i n g ,  abandonment ,  and 

r e s i d u a l  d w e l l i n g  m a t r i c e s  a r e  c o n s i d e r e d  f o r  two p e r i o d s :  1936-1949 

and 1949- 1973 . Hypotheses were  p r o f f e r e d  e a r l i e r  t h a t  th e s e  t h r e e  

m a t r i c e s  would e v o l v e  c l u s t e r e d  p a t t e r n s .  The l a s t  s e c t i o n  c o n s i d e r s  

t h e  p r i m a r y  re s e a r c h  h y p o t h e s i s  a b o u t  c l u s t e r i n g  w i t h i n  t h e  r u r a l  

s e t t l e m e n t  w i t h  t i m e .  D w e l l i n g  p a t t e r n s  f o r  1936,  1949,  and 1973 a r e  

a n a l y z e d  and i n t e r p r e t e d .  S a l i e n t  f i n d i n g s  a b o u t  th e  s e t t l e m e n t  p r o 

cesses and t h e  r e s i d u a l  d w e l l i n g  o c c u r r e n c e s  supp lem en t  the  d i s c u s s i o n  

r e l a t e d  t o  t h e  e v o l u t i o n  o f  the r u r a l  s e t t l e m e n t .

D w e l l i n g  D e n s i t i e s  f o r  Kiowa Coun ty :  1936, 1949,  and 1973 

Rura l  s e t t l e m e n t  has been c o n s i s t e n t l y  d i s p e r s e d  t h r o u g h o u t  Kiowa 

County  d e s p i t e  t h e  f a c t  t h a t  i t s  d w e l l i n g  d e n s i t y  has s t e a d i l y  d e 

c reased  d u r i n g  th e  n e a r l y  40 y e a rs  i n v o l v e d  in  t h i s  s t u d y  ( T a b le  10 ) .  

D w e l l i n g  d e n s i t y  p a t t e r n s  f o r  t h e  3 ye a rs  s e l e c t e d  f o r  d e t a i l e d  s t u d y

62
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FABLE iû

RURAL DWELLING CHARACTERISTICS FOR KIOWA COUNTY 
FOR 1936, 1949, and 1973

Year
Number o f  

Rura l  Dwel1 ings
Area A v a i l a b l e  
to  S e t t l e m e n t ^  

( i n  square mi l e s )

Average Dwe l1 i ng 
D e n s i t y  Per Square M i l e

1936 3,261 1007.97 3 .2 4

1949 2 ,357 1000.78 2 .3 6

1973 1,018 i ü ü i .43 ] . 02

SOURCE: Counts and c a l c u l a t i o n s  f r om  General  Highway Maps -
Kiowa C oun ty ,  Oklahoma: 1936 and 1949, and f rom th e  f i e l d  map o f  1973.

^Changes in  th e  area  a v a i l a b l e  f o r  s e t t l e m e n t  o c c u r r e d  because o f  
i n c r e a s e s  in  the  bou n d a r ie s  o f  the  A l t u s - L u g e r t  P u b l i c  H u n t in g  A re a ,  
m o d i f i c a t i o n s  i n  the a reas  occup ied  by n u c le a t e d  s e t t l e m e n t s ,  and land 
i n c lu d e d  i n  th e  Rainy  Moun ta in  I n d ia n  School R e s e r v a t i o n .

a re  d e s c r i b e d  i n  o r d e r  t o  p r o v i d e  background r e l e v a n t  t o  th e  m o d i f i c a 

t i o n  o f  r u r a l  s e t t l e m e n t  in  t h e  s tu d y  a r e a .

In 1936 th e  average r u r a l  d w e l l i n g  d e n s i t y  f o r  t h e  c o u n t y  was 3 .24  

d w e l l i n g s  pe r  square  m i l e .  A t  t h a t  t im e  th e  s e t t l e m e n t  was d i s p e r s e d  

o v e r  th e  e n t i r e  s tu d y  a r e a ,  a l t h o u g h  c e r t a i n  s e c t o r s  showed low d e n s i 

t i e s  o r  v a c a n c i e s  ( F i g .  11) .  Lower than  ave rage  d e n s i t i e s  o c c u r r e d  in  

t h e  ex t rem e  s o u th e r n  s e c t i o n  and th e  n o r t h  c e n t r a l  p o r t i o n  o f  th e  

c o u n t y .  The e x i s t e n c e  o f  o i l  f i e l d s  in  t h e  n o r t h  c e n t r a l  a reas  may have 

accoun te d  f o r  i t s  lo w e r  d e n s i t i e s .  A l t h o u g h  s e c t i o n s  (s q ua re  m i l e s )  

l a c k i n g  d w e l l i n g s  were s c a t t e r e d  o v e r  th e  c o u n t y ,  most were l o c a t e d  near  

th e  p e r i p h e r y ,  where e i t h e r  r i v e r  f l o o d p l a i n  c o n d i t i o n s  o r  severe s lo pes  

were i n f l u e n t i a l  in  l i m i t i n g  d w e l l i n g  p lac em en t .  High d e n s i t i e s  were 

o f t e n  c o n t i g u o u s  and s c a t t e r e d  o v e r  the  c o u n t y .  These nodes were
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a s s o c i a t e d  w i t h  c l u s t e r s  o f  houses ,  wh ich  were m a i n l y  o c c u p ie d  by 

sm a l l  f a r m e r s  o r  s h a r e c r o p p e r s .  H ig h e s t  d e n s i t i e s  n c c u r r e d  a t  th e  

edges o f  n u c l e a t e d  s e t t l e m e n t s .

In 1949 th e  average  r u r a l  d w e l l i n g  d e n s i t y  f o r  Kiowa Coun ty  was 

2 .3 6  d w e l l i n g s  p e r  square  m i l e .  The h i g h e s t  d e n s i t i e s ,  as in  t h e  e a r 

l i e r  p e r i o d ,  were c o n c e n t r a t e d  a round  o r  i n  the v i c i n i t y  o f  n u c l e a t e d  

s e t t l e m e n t s  ( F i g .  1 2 ) .  H ig he r  d e n s i t i e s ,  5 t o  6 d w e l l i n g s  pe r  square 

m i l e ,  were f o u n d  in  s e v e r a l  p a r t s  o f  t h e  c o u n t y ’ s w e s te rn  s e c t o r ,  o f t e n  

c o n t i g u o u s  as i n  1536. Modera te  d e n s i t i e s ,  3 t o  4 d w e l l i n g s  pe r  s e c 

t i o n  were found  m a i n l y  i n  t h e  n o r t h w e s t ,  west  c e n t r a l ,  s o u t h e r n ,  and 

n o r t h e a s t e r n  p a r t s  o f  t h e  s t u d y  a r e a .  S e c t i o n s  w i t h  one and two d w e l 

l i n g s  were l o c a t e d  p r e d o m i n a n t l y  i n  n o r t h  c e n t r a l  Kiowa C ou n ty ,  in  t h e  

a rea  where o i l  e x t r a c t i o n  o c c u r r e d .  P r e v i o u s l y  p r i n c i p a l  p r o d u c t i o n  

was in  t h e  s o u th e r n  p a r t  o f  t h i s  f i e l d .  Low d e n s i t i e s  were a l s o  

e n c o u n te re d  i n  t h e  e a s t e r n ,  s o u t h e r n ,  and w e s t e r n  s e c t o r s .  More s e c 

t i o n s  in  t h e  c o u n ty  lacked  d w e l l i n g s  i n  1949. As in  t h e  p r i o r  p e r i o d ,  

more o f  t h e s e  s e c t i o n s  o c c u r r e d  i n  t h e  p e r i p h e r a l  a reas  o f  t h e  c o u n t y .  

O th e rs  were s c a t t e r e d  t h r o u g h o u t  t h e  c o u n t y ,  where  farms were abandoned,

The most  s t r i k i n g  c h a r a c t e r i s t i c  o f  th e  r u r a l  d w e l l i n g  d e n s i t y  i n  

1973 was t h e  number o f  s e c t i o n s  l a c k i n g  d w e l l i n g s .  More than 40 p e r 

c e n t  o f  Kiowa C o u n t y ' s  area had no d w e l l i n g s  ( F i g .  13) .  The a re as  o f  

low  d e n s i t y ,  i . e .  one t o  two d w e l l i n g s  p e r  square  m i l e ,  p redo m ina te d  

and were w e l l  s c a t t e r e d  t h r o u g h o u t  the  c o u n t y .  The a v e rag e  d w e l l i n g  

d e n s i t y  was o n l y  1.02 d w e l l i n g s  pe r  square  m i l e  in 1973- H ig h  d e n s i t y  

a re a s  were i n  the v i c i n i t y  o f  n u c l e a t e d  s e t t l e m e n t s ,  a l t h o u g h  a few 

s e c t i o n s  w i t h  d e n s i t i e s  o f  3 t o  4 d w e l l i n g s  were s c a t t e r e d  o v e r  the
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a r e a .  These d w e l l i n g s  were m a i n l y  remnants  f rom p r i o r  h i g h e r  d e n s i t y  

nodes-  The most n o t a b l e  s i n g l e  c o n c e n t r a t i o n  o f  d w e l l i n g s  o c c u r r e d  in 

t h e  H obar t  v i c i n i t y .

In abou t  40 y e a r s ,  t h e  ave rage  d w e l l i n g  d e n s i t y  in  Kiowa County  

d e c l i n e d  f r o m  o v e r  3 re s id e n c e s  pe r  square m i l e  t o  a p p r o x i m a t e l y  1 r e s 

idence pe r  square m i l e .  C o n c u r r e n t l y ,  d w e l l i n g  d e n s i t i e s  i n c re a s e d  in 

th e  v i c i n i t i e s  o f  the  v i l l a g e s  and towns.  The l a r g e s t  i n c r e a s e  

o c c u r r e d  around th e  c o u n t y ' s  l a r g e s t  n u c le a t e d  s e t t l e m e n t .  in  the 

c o u n t r y s i d e ,  which  c o n s t i t u t e s  most  o f  t h e  s tu d y  a r e a ,  the d w e l l i n g  

d e n s i t i e s  d e c l i n e d ,  and the  l a c k  o f  hous ing  was common t h r o u g h o u t  r u r a l  

a reas  a t  t h e  end o f  t h e  s t u d y  p e r i o d .  Rura l  s e t t l e m e n t  became o r i e n t e d  

towards  th e  n u c le a t e d  s e t t l e m e n t s  i n  th e  s t u d y  area d u r i n g  th e  t im e  

span t h a t  was c o n s i d e r e d .  The a n a l y s e s  w h ic h  f o l l o w  e x p l a i n  t h i s  

o r i e n t â t  i o n .

An a ly ses  o f  t h e  S e t t l e m e n t  Process 
and R es idua l  D w e l l i n g  M a t r i c e s

S ince  t h e  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  o f  the  s e t t l e m e n t  p r o 

cesses  and t h e  r e s i d u a l  d w e l l i n g s  were u s e f u l  in  d e s c r i b i n g  t h e  d e v e l o p 

ment o f  t h e  r u r a l  s e t t l e m e n t  morpho logy  in  Kiowa C oun ty ,  t h e i r  a n a l 

yses and d e s c r i p t i o n s  were u n d e r ta k e n  f i r s t .  Hypotheses sugges te d  t h a t  

t h e  two s e t t l e m e n t  p rocesses  and th e  r e s i d u a l  d i s t r i b u t i o n  wou ld  e v o l v e  

c l u s t e r e d  m o rp h o lo g ie s  w i t h  t i m e ,  i f  r u r a l  d w e l l i n g  s i t e s  p r o g r e s s i v e l y  

r e f l e c t e d  a c c e s s i b i l i t y  t o  n u c le a t e d  s e t t l e m e n t s  and the r o u t e s  l e a d i n g  

t o  them.

Two d w e l l i n g  m a t r i c e s  were f o r m u l a t e d  f o r  each process  and r e s i d 

ua l  d i s t r i b u t i o n ,  one f o r  t h e  1936-1949 p e r i o d  and a n o t h e r  f o r  th e  t im e
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between 19^9 and 1973. These m a t r i c e s  were an a ly ze d  w i t h  b o th  n e a r e s t  

n e ig h b o r  a n a l y s i s  and quadra t  a n a l y s i s .  The same s i x  q u a d r a t  s i z e s  

used in  t h e  a n a l y s i s  o f  th e  r u r a l  s e t t l e m e n t  m a t r i c e s  were used h e re .

O the r  d e s c r i p t i v e  measurements were a p p l i e d  t o  the  m a t r i c e s  t o  

c l a r i f y  c e r t a i n  f e a t u r e s  germane t o  t h e  s e t t l e m e n t  p a t t e r n s .  D es ig n a 

t i o n s  and e i t h e r  c h a r a c t e r i s t i c s  a b o u t ,  o r  th e  c o m p o s i t i o n  o f ,  t h e  

d w e l l i n g  d i s t r i b u t i o n s  as b e in g  nea r  t o ,  o r  more d i s t a n t  f r o m ,  th e  

n u c l e a t e d  s e t t l e m e n t s  in  t h i s  c o u n ty  a r e  m e a n i n g f u l .  A s y s t e m a t i c  

a n a l y s i s  employed a 6 m i l e  r a d i u s ,  s i n c e  maps and f i e l d  work i n d i c a t e d  

t h a t  such a d i s t a n c e  was a p p r o p r i a t e  i n  t h i s  s e t t i n g .  Non - fa rm  hous ing  

was th e  main c r i t e r i o n  used f o r  d e t e r m i n i n g  t h i s  b r e a k ,  s i n c e  i t  was 

i m p o r t a n t  t o  t h e  r u r a l  s e t t l e m e n t  c o m p o s i t i o n  around th e  n u c le a t e d  

s e t t l e m e n t s .

New S e t t l i n g

New s e t t l i n g  became i n c r e a s i n g l y  i m p o r t a n t  i n  " s h a p i n g "  t h e  r u r a l  

s e t t l e m e n t  in  Kiowa Coun ty  d u r i n g  t h e  t im e  p e r i o d  cove red  i n  t h i s  

s t u d y .  I t s  morpho log y  became more c l u s t e r e d  w i t h  t im e .  These morpho

l o g i c a l  c h a r a c t e r i s t i c s  w ere ,  in  t h e  w r i t e r ' s  o p i n i o n ,  t h e  b e s t  i n d i 

c a t o r s  f o r  th e  changes t h a t  e v e n t u a l l y  t r a n s p i r e d  in  t h e  r u r a l  s e t t l e 

ment f o r m a t .

The a b s o l u t e  number o f  new d w e l l i n g s  added t o  t h e  r u r a l  s e t t l e m e n t  

f r om  1949-1973 was l e s s  than  th e  t o t a l  i n c r e a s e  f ro m  1936-1949,  bu t  th e  

t o t a l  f o r  th e  l a t t e r  t im e  r e p r e s e n te d  more than  26 p e r c e n t  o f  th e  

s e t t l e m e n t  m a t r i x  i n  1973, w h i l e  t h a t  f o r  th e  e a r l i e r  i n t e r v a l  was o n l y  

15 p e r c e n t .  The p r o p o r t i o n a l  r e p r e s e n t a t i o n  o f  new s e t t l i n g  in  th e
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r u r a l  s e t t l e m e n t  inc re a s e d  73 p e r c e n t  f r om  th e  end o f  t h e  e a r l y  p e r i o d  

t o  th e  end o f  th e  l a t e  p e r i o d .

P a t t e r n  A n a l y s i s  o f  New S e t t l i n g

Both n e a r e s t  n e i g h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s  showed t h a t  

new s e t t l i n g  became more c l u s t e r e d  f r om  th e  e a r l i e r  t o  t h e  l a t e r  i n t e r 

v a l .  N ea res t  n e ig h b o r  measures were 0 .746  f o r  th e  1936-1949 i n t e r v a l  

and 0.696  f o r  1949-1973,  b o th  o f  w h ic h  were s i g n i f i c a n t  (T a b le  11 ) .  

These r e s u l t s ,  i n c i d e n t a l l y ,  c o n s t i t u t e d  the  s t r o n g e s t  c l u s t e r i n g  

measures found  w i t h  t h e  n e a r e s t  n e ig h b o r  measurement For a l l  o f  th e  

d w e l l i n g  m a t r i c e s .

TABLE 11

NEAREST NEIGHBOR STATISTICS FOR NEW SETTLING MATRICES 
IN KIOWA COUNTY FOR THE PERIODS: 1936-1949 AND 1949-1973

Tota 1 P e rcen tag e  o f R S ta nd a rd  V a r i a t e
P e r io d s Number T o t a l  M a t r i x S t a t i s t i c o f  Normal Curve

1936-1949 359 15.23 0 .746 -  26 .2 846^
1949-1973 267 26.22 0 .696 -  3 5 . 6335^

SOURCE: Counts and c a l c u l a t i o n s  f r om  Genera l  Highway Maps -  Kiowa
C oun ty ,  Oklahoma: 1936 and 1949 and th e  f i e l d  map o f  1973.

^L eve l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  < .0 1 .

Q uadra t  a n a l y s i s  showed th e  d i s t r i b u t i o n s  t o  e x h i b i t  an i n c r e a s e  

in c l u s t e r i n g  th r o u g h  th e  l a t t e r  p e r i o d  (A ppend ix  I ) .  For  t h e  1936-  

1949 p e r i o d  t h e r e  was an o v e r a l l  i n c r e a s e  in  m agn i tude  o f  th e  v a r i a n c e -  

mean r a t i o s ,  a l t h o u g h  th e  i n c r e a s e  was un s tea d y  (T a b le  12 ) .  W i t h  th e  

e x c e p t i o n  o f  th e  4 s qua re  m i l e  q u a d r a t ,  th e  measurements f o r  th e  

r e m a in in g  q u a d r a t s  were s i g n i f i c a n t .  A c o n s i d e r a b l y  s t r o n g e r  case was
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TABLE 12

QUADRAT ANALYSIS STATISTICS FOR N E W  SETTLING MATRICES 
IN KIOWA COUNTY FOR THE PERIODS: 1936-1949 AND 1949-1973

P e r io d s  
Q uadra ts  

( i n  square  
m i l e s )

Var iance-Mean 
R a t i o s

Chi -Squa red 
T e s t  R e s u l t s

Degrees o f  
Freedom

S t a t i s t i c a l  
S i g n i f i  cance

1936-1949
0.31 1 .4453 18.7968 1 .001
0 ,43 1.5704 14.1257 2 .001
1 .00 1.7796 43 .8349 2 .001
2 .0 0 1 . 5608 29.5350 2 .001
3 .0 0 1.4364 24.9971 3 .001
4 .00 1.6867 11.7416 4 . 0 2 - . 0 1

1949-1973
0.31 1.5448 129.041 1 .001
0 .43 1.7649 94 .287 1 .001
1.00 2.1684 164.461 2 .001
2 .0 0 2.4683 90.738 2 .001
3.00 2.5224 69 .554 3 .001
4 .0 0 3.6491 59 .399 3 .001

SOURCE: Data d e r i v e d  f r om  t h e  Genera l  Highway Maps -  Kiowa C oun ty ,
Oklahoma:  1936 and 1949 and f ro m  th e  f i e l d  map o f  1973.

made f o r  c l u s t e r e d  new s e t t l i n g  d i s t r i b u t i o n s  w i t h  the  a n a l y s i s  f o r  

t h e  1949-1973 i n t e r v a l .  Va r iance -m ean  r a t i o s  f o r  t h i s  i n t e r v a l  

i n c r e a s e d  m o n o t o n i c a l l y w i t h  q u a d r a t  s i z e ,  and a l l  o f  t hese  were s t a t 

i s t i c a l l y  s i g n i f i c a n t .

O th e r  Measurements o f  t h e  New S e t t l i n g

To f a c i l i t a t e  the  i n t e r p r e t a t i o n  o f  th e  p a t t e r n  a n a l y s i s  f o r  new 

s e t t l i n g ,  two measurements and one c l a s s i f i c a t i o n  o f  new r e s i d e n c e s  

were made f o r  6 m i l e  r a d i i  o f  t h e  l a r g e r  n u c l e a t e d  s e t t l e m e n t s  and 

a re as  a s s o c i a t e d  w i t h  these  c e n t e r s  l y i n g  beyond th e  6 m i l e  b o u n d a ry .
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The r a t i o n a l e  f o r  c o n s i d e r i n g  t h e s e  two a re a s  has been d i s c u s s e d  p r e 

v i o u s l y .  A new s e t t l i n g  r a t i o ,  i . e .  new ly  s e t t l e d  d w e l l i n g s  d u r i n g  th e  

p e r i o d  /  t o t a l  d w e l l i n g s  a t  t h e  end o f  t h e  p e r i o d ,  was d e r i v e d  f o r  each 

m i l e  zone. T h i s  p r o v i d e d  a s u i t a b l e  means f o r  d e s c r i b i n g  th e  deg ree  o f  

new s e t t l i n g  t h a t  a c t u a l l y  t r a n s p i r e d  r e l a t i v e  t o  t h e  e x i s t i n g  r u r a l  

s e t t l e m e n t .  New r e s i d e n c e s  were coun ted  In m i l e a g e  zones ,  w h i c h  r a d i a t e d  

o u tw a rd s  f r o m  commerc ia l  c e n t e r s .  These d a t a  were p la c e d  in  f r e q u e n c y  

d i s t r i b u t i o n s  and d e s c r i b e d .  F i n a l l y ,  th e  t y p e s  o f  d w e l l i n g s  were a l s o  

d e t e r m in e d  f o r  t h e s e  s e t t l i n g s  to  a s s i s t  i n  d e s c r i b i n g  why hous in g  l o c a 

t i o n s  change.

New S e t t l i n g  Around N u c le a te d  S e t t l e m e n t s . For  th e  1936-19^9 

p e r i o d ,  61 p e r c e n t  o f  t h e  new s e t t l i n g  was w i t h i n  t h e  6 m i l e  r a d i u s  

f o r  v i l l a g e s  and towns ,  in an a rea  o c c u p y i n g  a bo u t  54 p e r c e n t  o f  Kiowa 

C oun ty .  New s e t t l i n g  was s l i g h t l y  o r i e n t e d  toward  the  n u c l e a t e d  s e t t l e 

ments by t h e  end o f  t h e  sequence.  I t s  r a t e  o f  i n c r e a s e  f r o m  1936-1949 

was 15 .16  p e r c e n t ,  com parab le  t o  t h a t  f o r  t h e  e n t i r e  s t u d y  a r e a .  New 

s e t t l i n g  he re  o c c u r r e d  a t  a r a t e  n e a r l y  i d e n t i c a l  t o  t h a t  f o r  Kiowa 

C o un ty ,  i n d i c a t i n g  t h a t  th e  e x i s t i n g  r u r a l  s e t t l e m e n t  was s i m i l a r l y  

o r i e n t e d  toward  t h e  n u c l e a t e d  s e t t l e m e n t s .  The new s e t t l i n g  r a t i o s  and 

th e  d i s t r i b u t i o n  p r o f i l e  t h a t  f o l l o w ,  however ,  c l a r i f y  the  degree  o f  

o r i e n t a t i o n  t o  t h e  c e n t r a l  p l a c e s  o f  new ho u s in g .

The t r e n d  o f  new s e t t l i n g  r a t i o s  f o r  t h e  area  w i t h i n  6 m i l e s  o f  

n u c l e a t e d  s e t t l e m e n t s  i n d i c a t e d  t h a t  new r e s id e n c e s  o c c u r r e d  a t  a 

m o d e r a t e l y  low l e v e l  w i t h i n  1 t o  2 m i l e s  o f  t h e  commerc ia l  nodes and 

became s t e a d i l y  lo w e r  t h r o u g h  th e  6 m i l e  b o r d e r s  ( F i g .  14 ) .  A l t h o u g h  

th e  av e ra ge  new s e t t l i n g  r a t i o s  f o r  t h e  v a r i o u s  s i z e d  co m m u n i t i e s  in
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NEW SETTLING RATIOS FOR 1 - 6  MILE RADII 

A R O U N D  ALL PLACES, 1 9 3 6 -  1949 A N D  1 9 4 9 -1 9 7 3

1 9 4 9 -1 9 7 3

1 9 3 6 -1 9 4 9

~ r
2

I
4

I
6  MILES

Kiowa County each showed some d i v e r g e n c i e s  f rom the  g ene ra l  t r e n d ,  th e  

most n o t i c e a b l e  d e v i a t i o n  was th e  d i f f e r e n c e  between th e  new s e t t l i n g  

w i t h i n  3 m i l e s  o f  t h e  l a r g e r  and s m a l l e r  com m un i t ies  ( F i g .  15) .  New 

d w e l l i n g s  were c o n c e n t r a t e d  on th e  o u t s k i r t s  o f  t h e  l a r g e r  commerc ia l  

c e n t e r s  i n d i c a t i n g  an a t t r a c t i o n  t o  such nodes, whereas sma l l  p laces  

had l i t t l e  a t t r a c t i o n  around t h e i r  b o u n d a r ie s  f o r  such r e s i d e n c e s .  I t  

can be i n f e r r e d  f rom th e  new s e t t l i n g  f o r  th e  6 m i l e  s e t t i n g s  around 

sma l l  p la c e s  t h a t  n e a r l y  a l l  o f  th e  d w e l l i n g s  were f a r m s t e a d s ,  because 

o f  t h e i r  d i s p e r s i o n  away f rom  t h e  commerc ia l  c e n t e r s  i n t o  t h e  c o u n t r y 

s i d e .  Only a f t e r  3 m i l e s  were th e  r a t i o s  f o r  t h r e e  s i z e s  o f  communi

t i e s  co m parab le .  T h i s  i n d i c a t e s  s i m i l a r  degrees o f  a t t r a c t i v e n e s s  f o r  

new s e t t  1 in g .
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NEW SEHLING RATIOS FOR 1 - 6  MILE RADII AROUND
HOBART, MODERATE AND SMALL SIZE PLACES, 1 93 6 -194V

H o bart

M o d e ro ie  Size P laces

/ ' 'S m a ll  Size P laces

“ T"
2 6  MILES

A t  t h e  end o f  t h i s  p e r i o d  th e  d i s t r i b u t i o n  f o r  new s e t t l i n g  was 

f a i r l y  c o n s i s t e n t l y  d i s p e r s e d  t h r o u g h o u t  t h e  6 m i l e  zones ( F i g .  1 6 ) .  

Us ing  th e  p e rc en ta g e  o f  new s e t t l i n g  i n c r e a s e  f o r  t h e  i n t e r v a l  as a 

c o m p a r i so n ,  t h e  consequence o f  t h i s  d i s p e r s i o n  was t h a t  d i s p r o p o r t i o n 

a t e  numbers o f  new d w e l l i n g s  were nea r  th e  c e n t r a l  p l a c e s .  D w e l l i n g s  

in t h e  f i r s t  2 m i l e s  exceeded p a r i t y ,  th o s e  in  t h e  n e x t  3 m i l e s  were 

near  p a r i t y ,  and o n l y  t h e  d w e l l i n g  numbers in the  l a s t  m i l e  were l e s s  

than p a r i t y .

N e a r l y  72 p e r c e n t  o f  t h e  new homes w i t h i n  1 m i l e  o f  t h e  v i l l a g e s  

and towns i n  t h i s  c o u n ty  were o f  t h e  n o n - fa rm  c a t e g o r y .  Most o f  t h e s e ,  

however ,  were o c cu p ied  by a g r i c u l t u r a l  l a b o r e r s .  The n o n - fa rm  r e s i 

dences s i t u a t e d  w i t h i n  the o t h e r  m i l e a g e  zones o r d i n a r i l y  were a s s o 

c i a t e d  w i t h  s e r v i c e ,  t r a d e ,  o r  p r o c e s s i n g  s i t e s  and never  exceeded more 

than a few a t  any l o c a t i o n .  Farm r e s id e n c e s  com pr i sed  th e  m a j o r i t y  o f
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new d w e l l i n g s ,  as wou ld  be expec te d  i n  t h i s  s t u d y  a r e a ,  and th e s e  

became th e  do m inan t  d w e l l i n g  t y p e  o u t s i d e  th e  f i r s t  m i l e  (T a b le  13) -  

N on - fa rm  homes were o f t e n  s i t u a t e d  a lo n g  t h e  main roads l e a d i n g  i n t o  

t h e  n u c l e a t e d  s e t t l e m e n t s ,  but  fa rm  houses were c o n s i d e r a b l y  more d i s 

persed  t h r o u g h o u t  th e  c o u n t r y s i d e .

TABLE 13

TOTAL NEW DWELLINGS AND THEIR PERCENTAGES FOUND IN THE 6 MILE RADII 
SURROUNDING ALL VILLAGES AND TOWNS, ALONG WITH THEIR FARM AND NON

FARM COMPOSITION, FOR KIOWA COUNTY: 1936-1949 AND 1949-1973

P e r io d s New D w e l l i n g s C o m p o s i t i o n  by M i l e a g e Zones
Rad i a 1 T o ta  1 Percen tages Fa rms Non -Farm
Mi le age By M i l e s f o r  County Number P e rc e n t Numbe r P e rc en t

Zones

1936-1949
1 M i l e 39 10.86 11 2 8 .2 0 28 71 .80
2 M i l e s 39 10.86 32 82 .05 7 17.95
3 M i l e s 35 9 .7 4 30 85.71 5 14.29
4 M i l e s 41 11.42 40 97 .56 1 2 .4 4
5 M i l e s 35 9 .7 4 35 100.00 0 0 .0 0
6 M i l e s 30 8.35 30 100.00 0 0 .0 0

1949-1973
1 M i l e 63 23 .59 13 20.63 50 79 .36
2 M i l e s 26 9 .7 3 17 65 .3 8 9 34.61
3 M i l e s 25 9 .36 21 8 4 .0 0 4 16.00
4 M i l e s 18 6 .7 4 15 83.33 3 16.66
5 M i l e s 21 7 .8 6 18 85.71 3 14.28
6 M i l e s 13 4 .8 6 10 76 .92 3 23 .07

SOURCE: Data d e r i v e d  f r om  th e  General  Highway Maps -  Kiowa Coun ty ,
Oklahoma:  1936 and 1949 and f rom  th e  f i e l d  map o f  1973.

A t  t h e  end o f  t h e  1949-1973 sequence,  62 p e r c e n t  o f  t h e  new d w e l 

l i n g s  f o r  Kiowa Coun ty  were s i t u a t e d  w i t h i n  6 m i l e s  o f  v i l l a g e s  and 

to w ns ,  an area  c o n s t i t u t i n g  54 p e r c e n t  o f  t h i s  p o l i t i c a l  u n i t .  New 

s e t t l i n g  he re  was 1 p e r c e n t  h i g h e r  than d u r i n g  t h e  1936-1949 sequence.  

T h i s ,  o f  c o u r s e ,  re p r e s e n t e d  o n l y  a s u b t l e  i n c r e a s e  i n  t h e  o r i e n t a t i o n
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o f  new s e t t l i n g  tow a rds  th e  n u c l e a t e d  s e t t l e m e n t s .  The r a t e  o f  th e  new 

s e L L i i n y  i n c r e a s e  was 2 6 .8 6  p e r c e n t  in  t h i s  s e t t i n g ,  a lm o s t  t h e  same as 

t h a t  f o r  the  c o u n t y ,  w h i c h  had a 26 .2 2  p e r c e n t  i n c r e a s e .  As i n d i c a t e d ,  

f o r  t h e  e a r l i e r  sequence,  t h e  c l o s e  agreement  o f  t h e  new s e t t l i n g  r a t e s  

f o r  t h i s  and the  c o u n t y  a l s o  i n d i c a t e s  some o r i e n t a t i o n  o f  t h e  r u r a l  

s e t t l e m e n t  t o  th e  c e n t r a l  p l a c e s .

The r e p r e s e n t a t i o n  o f  new d w e l l i n g s  in  th e  a reas  s u r r o u n d i n g  a l l  

o f  t h e  v i l l a g e s  and towns was h i g h e r  than  in  t h e  p r e c e d in g  p e r i o d  

( F i g .  14) .  The new s e t t l i n g  r a t i o s  f o r  a l l  or  these co m m un i t ie s  i n d i 

c a te d  t h a t  new h o u s in g  o c c u r r e d  a t  a h ig h  modera te  l e v e l  a t  1 m i l e ,  

dec reased  t o  a m o d e r a t e l y  low l e v e l  by k m i l e s ,  rose s l i g h t l y ,  and then 

decreased  s l i g h t l y  in  t h e  6 t h  m i l e .  The new s e t t l i n g  r a t i o s  f o r  the 

t h r e e  s i z e s  o f  n u c l e a t e d  s e t t l e m e n t s ,  on th e  o t h e r  hand,  re v e a le d  

d i v e r g e n c e s  f ro m  th e  g e n e r a l i z e d  f o r m a t .  La rge  and modera te  s i z e d  

p la c e s  had n e a r l y  i d e n t i c a l  t e n d e n c i e s  f o r  new s e t t l i n g  t h a t  were,  

o v e r a l l ,  h i g h e r  than  th e  a v e r a g e  f o r  t h e  c o u n t y  ( F i g .  17) .  The r a t i o s  

f o r  t h e  s m a l l e r  p l a c e s  showed t h a t  new s e t t l i n g  was lower  o v e r a l l ,  b u t  

th e  p r o f i l e  was o r i e n t e d  tow a rd s  th e  c e n t r a l  p l a c e s ,  a r e v e r s a l  f r om  

t h e  e a r l i e r  sequence.

The d i s t r i b u t i o n  o f  new ly  s e t t l e d  d w e l l i n g s  w i t h i n  6 m i l e s  o f  th e  

n u c l e a t e d  s e t t l e m e n t s  t h a t  e v o l v e d  f ro m  1949 th r o u g h  1973 was d e c i d e d l y  

o r i e n t e d  tow a rds  these  c e n t e r s  ( F i g .  18) .  For  the  f i r s t  m i l e  t h i s  

d i s t r i b u t i o n  exceeded th e  p e r c e n ta g e  l i n e  t h a t  r e p r e s e n te d  p r o p o r t i o n s  

based upon the  new s e t t l i n g  i n c r e a s e  f o r  th e  p e r i o d .  A f t e r  s l i g h t l y  

e x c e e d in g  th e  p r o p o r t i o n a l  p e r c e n t a g e  l i n e  in  th e  second m i l e ,  the 

p e rc e n ta g e s  dec reased  and were l e s s  than p a r i t y  t h r o u g h  the s i x t h  m i l e .
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\  NEW SETTLING RATIOS FOR 1 - 6  MILE RADII AROUND
\  HOBART, MODERATE AND SMALL SIZE PLACES, 1949-1973
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N u c le a te d  s e t t l e m e n t s  a t  th e  end o f  t h i s  p e r i o d  had j u s t  one q u a r t e r  

o f  t h e  new homes f o r  t h e  c o u n ty  w i t h i n  1 m i l e  and more than  one t h i r d  

o f  t h e  c o u n t y ' s  new r e s id e n c e s  i n s i d e  t h e i r  2 m i l e  r a d i i  (T a b le  13 ) .

T h i s  r e p r e s e n t e d  a n o t a b l e  i n c r e a s e  o v e r  new hous in g  in  t h e  same zones 

a t  t h e  end o f  t h e  1936-19^9 i n t e r v a l .

Non- fa rm d w e l l i n g s  were more i m p o r t a n t  in  the  new d w e l l i n g  c o m p o s i 

t i o n  around these  c e n t e r s  than p r e v i o u s l y  (T ab le  13 ) .  A l t h o u g h  th e  

p e rc e n ta g e s  o f  n o n - fa rm  r e s id e n c e s  in  th e  f i r s t  m i l e  in c re a s e d  o v e r  the  

f o r m e r  p e r i o d  as m ig h t  be e x p e c te d ,  t h e  p e rc e n ta g e s  f o r  t h e s e  d w e l l i n g s  

t h r o u g h  t h e  s i x t h  m i l e  i n d i c a t e s  an i n c r e a s i n g l y  i m p o r t a n t  impac t  in  

th e  r u r a l  m a t r i x .  The d w e l l e r s  in most o f  these  homes were e i t h e r  

s i d e w a l k  f a r m e r s  o r  persons  engaged in  economic a c t i v i t i e s  i n  th e  nearby  

t r a d e - s e r v i c e  c e n t e r s .  The p e rc e n ta g e s  o f  new ly  s e t t l e d  fa rm  r e s i d e n c e s
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in each m i l e a g e  zone in c re a s e d  w i t h  d i s t a n c e  f rom  th e  c e n t r a l  p l a c e s .  

N on - fa rm  and fa rm  houses a l i k e  s h o w e d  a  s t r o n g  tend en c y  f o r  s i t e s  

a lo n g  main roads .

New S e t t l i n g  Beyond t h e  S i x  M i l e  R a d i i . Those p o r t i o n s  o f  t h e  

s t u d y  area  o u t s i d e  o f  t h e  6 m i l e  r a d i i  s u r r o u n d i n g  n u c l e a t e d  s e t t l e m e n t s  

r e c e i v e d  n o t i c e a b l e  i n p u t  f r om  new r e s id e n c e s  d u r i n g  b o th  o f  th e  s e 

quences,  i . e .  38 p e r c e n t  o f  th e  new s e t t l i n g  in  t h e  c o u n t y  in  th e  

p e r i o d  e n d in g  in  1973 as compared t o  39 p e r c e n t  a t  th e  end o f  th e  

e a r l i e r  t im e  p e r i o d .  About  46 p e r c e n t  o f  t h e  c o u n t y ' s  area  was o c cu p ied  

by e s s e n t i a l l y  t h e  same p r o p o r t i o n s  o f  new s e t t l i n g  a t  b o th  t i m e s .  The 

r a t e  o f  new s e t t l i n g  in c re a s e d  f ro m  15.33 p e r c e n t  f o r  t h e  1936-1949 

p e r i o d  t o  2 5 .2 5  p e r c e n t  f o r  t h e  1949-1973 p e r i o d .  A l t h o u g h  t h i s  p e r 

ce n ta g e  i n c r e a s e  was s i g n i f i c a n t  when th e  impact  o f  new s e t t l i n g  upon 

t h e  r u r a l  s e t t l e m e n t  was c o n s i d e r e d ,  i t s  o c c u r r e n c e  was n o t  due t o  

n o t a b l e  i n c r e a s e s  in  th e  a b s o l u t e  number o f  new r e s i d e n c e s  b u t  t o  the  

n o t i c e a b l e  dec re ase  in  th e  number o f  long  o c cu p ie d  homes.

The new s e t t l i n g  r a t i o s ,  d i s t r i b u t i o n  p r o f i l e s ,  and th e  d w e l l i n g  

t y p e  c o n s i d e r a t i o n s  t h a t  f o l l o w  d e p i c t  c h a r a c t e r i s t i c s  f o r  new s e t t l e 

ment i n  t h e  o u t l y i n g  area  f o r  th e  two p e r i o d s .  The measures a p p l y  o n l y  

t o  r a d i a l  zones a s s o c i a t e d  w i t h  n u c l e a t e d  s e t t l e m e n t s  w i t h i n  t h e  s tu d y  

a r e a .  Such measures appear  t o  be r e p r e s e n t a t i v e  o f  c o n d i t i o n s  o b t a i n 

ing  in  the  o u t l y i n g  p a r t s  o f  Kiowa County  a t  bo th  t i m e s . ^

Two p a r t s  o f  th e  s t u d y  a rea  were c l e a r l y  a s s o c i a t e d  w i t h  two nu 
c l e a t e d  s e t t l e m e n t s  s i t u a t e d  o u t s i d e  o f  Kiowa C o un ty .  These i n c l u d e d  an 
a rea  on th e  c o u n t y ' s  n o r t h  c e n t r a l  b o rd e r  t h a t  was v e r y  c l o s e  t o  S e n t i n 
e l  in  W ash i ta  County  and a s e t t i n g  a lo n g  i t s  n o r t h e a s t e r n  b o r d e r  wh ich  
was v e r y  c l o s e  t o  C arn eg ie  i n  Caddo Coun ty .  New d w e l l i n g s  in  t hese  
s e t t i n g s  were n o t  i n c lu d e d  in  measurements f o r  e i t h e r  t h e  new s e t t l i n g  
r a t i o s  o r  f o r  t h e  p e rc e n ta g e s  used in  c o m p i l i n g  t h e  d i s t r i b u t i o n  p r o 
f i l e s .  Because o f  t h es e  e x c l u s i o n s ,  36 d w e l l i n g s ,  o r  10 p e r c e n t  o f
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The new s e t t l i n g  r a t i o s  f o r  t h e  o u t l y i n g  r a d i a l  a reas  o f  a l l  t he  

v i l l a g e s  and towns showed t h a t  two changes o c c u r r e d  f rom  th e  e a r l y  t o  

th e  l a t e r  p e r i o d s .  The impac t  f rom new s e t t l i n g  i n c re a s e d  in a l l  o f  

t h e  m i le a g e  zones d u r i n g  th e  t im e  p e r i o d ,  a l t h o u g h  t h e  i n c r e a s e s  r e p r e 

sen ted  changes f rom  low t o  low -m o d e ra te  l e v e l s  o r  f rom  lo w -m o d e ra te  t o  

modera te  l e v e l s  ( F i g .  1 9 ) .  The t r e n d  o f  new s e t t l i n g  changed f ro m  one 

t h a t  g r a d u a l l y  i n c reased  w i t h  d i s t a n c e  d u r i n g  th e  e a r l y  sequence t o  

one t h a t  decreased  th r o u g h  11 m i l e s ,  then  i n c r e a s e d  t o  a peak a t  14 t o  

15 m i l e s .

NEW SEHLING RATIOS FOR 7 - 1 8  MILE RADII A R O U N D

ALL PLACES. 1 9 3 6 -1 9 4 9  A N D  1 9 4 9 -1 9 7 3

CK
1 9 4 9 -  1 97 3

1 9 3 6 - 1 9 4 9

MILES

New s e t t l i n g  r a t i o s  f o r  o u t l y i n g  a r e a s  o f  d i f f e r e n t  s i z e d  commer

c i a l  c e n t e r s  in th e  c o u n t y  showed c e r t a i n  d e v i a t i o n s  f r om  th e  g e n e ra l  

t r e n d s  f o r  each sequence. For th e  l a r g e s t  commun i ty ,  H o b a r t ,  the

th o s e  found  in  1949,  were o m i t t e d  and 18 d w e l l i n g s ,  o r  6 . 7  p e r c e n t  o f  
t ho se  w h ic h  e x i s t e d  in 1973, were e x c lu d e d .
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impac t  o f  new s e t t l i n g  upon th e  e x i s t i n g  s e t t l e m e n t  was r e l a t i v e l y  

s te a d y  f o r  1936-19 49 ,  but  i t s  impac t  v a r i e d  c o n s i d e r a b l y  d u r i n g  1949- 

1973 ( F i g s .  20 and 2 l ) .  The r a t i o  p r o f i l e s  f o r  modera te  s i z e d  p la c e s  

f o l l o w e d  t h e  t r e n d s  f o r  t h e  a rea  c l o s e l y ,  e x c e p t  f o r  t h e  in c r e a s e  be

tween 8 t o  10 m i l e s  d u r i n g  t h e  l a t t e r  t im e  f r am e .  New s e t t l i n g  r a t i o s  

f o r  s m a l l e r  p l a c e s  matched t h e  t r e n d s  f o r  th e  area d u r i n g  b o th  t i m e s ,  

a l t h o u g h  th e  m a gn i tude  o f  new s e t t l i n g  a t  t h e  g r e a t e r  d i s t a n c e s  was 

reduced by t h e  end o f  t h e  second sequence.

The d i s t r i b u t i o n s  f o r  new s e t t l i n g  in  the  m i le a g e  zones a s s o c i a t e d  

w i t h  t h e  n u c l e a t e d  s e t t l e m e n t s  showed t h a t  the p e rc en tag e s  o f  new d w e l 

l i n g s  were r o u g h l y  p r o p o r t i o n a l  t o  t h e  mean new s e t t l i n g  r a t e  a t  the  

ends o f  b o t h  p e r i o d s ,  e x ce p t  f o r  t h e  i n c r e a s e s  in  th e  most d i s t a n t  p a r t s  

o f  t h e  c o u n t y  ( F i g s .  16 and 18) . N e a r l y  a l l  o f  t h e  new d w e l l i n g s  added 

in  t h e  d i s t a n t  p a r t s  o f  t h e  c o u n t y  were in t h e  Sadd le Moun ta in  v i c i n i t y .  

New s e t t l i n g  neve r  reached th e  p r o p o r t i o n a l  pe rc e n ta g e s  a t  e i t h e r  8 

m i l e s  o r  in t h e  11 t o  12 m i l e s  zones .  The p a u c i t y  o f  new re s id e n c e s  a t  

11 t o  12 m i l e s  b o th  t im e s  r e p r e s e n te d  t h e  lo w e s t  pe rc e n ta g e s  t h a t  

o c c u r r e d  f r o m  7 m i l e s  o u t .

New r e s i d e n c e s  were  s c a t t e r e d  t h r o u g h o u t  t h e  area i n  th e  1936-1949 

p e r i o d .  Most  o f  th e s e  d w e l l i n g s  were fa rm  houses on q u a r t e r  s e c t i o n  

land  d i v i s i o n s .  N on - fa rm  h ou s in g  in  1949 in c lu d e d  f o u r  re s id e n c e s  

a s s o c i a t e d  w i t h  smal l  s t o r e s  in  v a r i o u s  ne ig hb o rhoo ds  and t h r e e  t e a c h e r -  

ages a t  two s c h o o l s .  From 1949-1973 new s e t t l i n g  was w i d e l y  s c a t t e r e d  

as in  t h e  e a r l i e r  p e r i o d ,  b u t  t h e r e  was a r e c o g n i z a b l e  o r i e n t a t i o n  o f  

t h e s e  d w e l l i n g s  t o  improved ro ads .  Farm re s id e n c e s  com pr ised  a bou t  

90 p e r c e n t  o f  t h e  d w e l l i n g s  in  t h i s  c a t e g o r y .  The re m a in in g  10 p e r c e n t
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o f  t h e  d w e l l i n g  t y p e s ,  w h ic h  compr ised  th e  n o n - fa rm  component ,  were

homes o cc u p ie d  by I n d ia n  f a m i l i e s .  These d w e l l i n g s  were p a r t s  o f  two

In d ia n  e n c la v e s  in  th e  n o r t h e a s t e r n  p a r t  o f  Kiowa Coun ty .  A l l  o f

t hese  d w e l l i n g s  were c o n s t r u c t e d  a f t e r  1970 upon i n d i v i d u a l l y  owned

In d i a n  land w i t h  Federa l  monies unde r  the  a u s p i c e s  o f  the  Bureau o f  

2
I n d i a n  A f f a i r s .  New houses were s i t e d  e i t h e r  a l o n g ,  o r  r e l a t i v e l y  

c l o s e  t o ,  p r i m a r y  and secondary  roads by t h e  end o f  t h e  second p e r i o d ,  

w h i l e  o n l y  a l i m i t e d  number o f  new homes d u r i n g  the  f i r s t  sequence 

were a d j a c e n t  t o  t hese  r o u t e s .

I n t e r p r e t a t i o n  o f  New S e t t l i n g

Between the  e a r l y  and l a t t e r  p e r i o d s  s t u d i e d  new s e t t l i n g  became 

more c l u s t e r e d  w i t h i n  Kiowa C oun ty ,  a s i t u a t i o n  wh ich  s u p p o r t s  th e  

r e s e a r c h  h y p o t h e s i s .  P r i n c i p a l  causes f o r  t h i s  p a t t e r n  becoming more 

c l u s t e r e d  w i t h  t im e  were t h a t  new s e t t l i n g  ga ined  p r o p o r t i o n a t e l y  in  

i t s  c o m p o s i t i o n  o f  the  r u r a l  s e t t l e m e n t ;  a d i s t i n c t  c o n c e n t r a t i o n  o f  

new r e s id e n c e s  o c c u r r e d  i n  the  v i c i n i t i e s  o f  t h e  n u c l e a t e d  s e t t l e m e n t s ,  

and new s e t t l i n g  i n  the c o u n t r y s i d e  became o r i e n t e d  t o  m a jo r  road s .

A l t h o u g h  th e  number o f  new r e s i d e n c e s  added i n  th e  1949-1973 

p e r i o d  was 26 p e r c e n t  s m a l l e r  than  th e  f i g u r e  f o r  1936-1949,  th e  p r o 

p o r t i o n  o f  th e s e  new d w e l l i n g s  i n  t h e  r u r a l  s e t t l e m e n t  i n c r e a s e d  f rom  

15 p e r c e n t  a t  t h e  end o f  th e  e a r l y  p e r i o d  t o  26 p e r c e n t  a t  t h e  end o f  

the  l a t e r  p e r i o d ,  wh ich  r e p r e s e n t s  a 73 p e r c e n t  i n c r e a s e  f o r  new 

s e t t l i n g  in  t h e  r u r a l  s e t t l e m e n t  c o m p o s i t i o n  in  t h e  l a t e r  p e r i o d .

The Bureau o f  In d ian  A f f a i r s  deve loped  i t s  Tu rnkey  I I I ,  Mutual  Help 
f o r  I n d i a n s ,  program so t h a t  iow- income In d ia n  f a m i l i e s  c o u l d  pu rchase  
t h e i r  homes. Funding comes f rom th e  Depar tment  o f  Housing and Urban 
Development .  Low i n t e r e s t  loans a re  made th r o u g h  hous ing  a g e n c ie s  w h ich  
a re  s e t  up by th e  Ind ia n  t r i b e s .  Mutual  h e lp  is  p r o v id e d  by t h e  f a m i l y  
c o n t r i b u t i n g  some o f  t h e  l a b o r  f o r  th e  d w e l l i n g ' s  c o n s t r u c t i o n ,  c o n t r i 
b u t i o n s  o f  cash ,  c o n t r i b u t i n g  t h e  h o m e s ! t e
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D u r in g  bo th  I n t e r v a l s  th e  new s e t t l i n g  w i t h i n  6 m i l e s  o f  t h e  v i l l a g e s  

and towns was s l i g h t l y  d i s p r o p o r t i one 1 t o  t h e  a rea  i t  o c c u p i e d ,  i . e .

6 l  t o  62 p e r c e n t  o f  t h e  new r e s id e n c e s  were in 54 p e r c e n t  o f  th e  c o u n t y .

More i m p o r t a n t ,  however ,  was th e  i n c r e a s e  in  new d w e l l i n g s  near  

c e n t r a l  p l a c e s .  T h i r t y - o n e  p e r c e n t  o f  t h e  new homes in  t h e  c o u n ty  

between 1936 and 1949 were w i t h i n  3 m i l e s  o f  th e s e  p l a c e s ,  w h i l e  43 

p e r c e n t  o f  t h e  new r e s id e n c e s  i n  th e  s t u d y  a rea  were he re  f r om  1949 

th r o u g h  1973. These changes were pronounced around th e  l a r g e  and 

modera te  s i z e d  p la c e s  as compared t o  t h e  s m a l l e r  n u c l e a t e d  s e t t l e m e n t s .  

Non - fa rm  d w e l l i n g s  became i n c r e a s i n g l y  s i g n i f i c a n t  i n  c o m p r i s i n g  the 

new s e t t l i n g  c l o s e s t  t o  t hese  t r a d e - s e r v i c e  c e n t e r s .  These d w e l l i n g s  

housed m a i n l y  f a rm  l a b o r e r s  d u r i n g  th e  e a r l i e r  p e r i o d .  T h e r e a f t e r  

t h e y  were  o c c u p ie d  by b o th  s i d e w a l k  f a r m e r s  and i n d i v i d u a l s  w i t h  e co n 

omic t i e s  t o  t h e  nea rby  c e n t e r s .  As wou ld be e x p e c t e d ,  houses s i t u a t e d  

on fa rm s  c o n s t i t u t e d  t h e  m a j o r i t y  o f  new d w e l l i n g s  i n  t h e  a g r i c u l t u r a l  

s e t t i n g .  New h ou s in g  became o r i e n t e d  t o  t h e  m a jo r  roads d u r i n g  th e  

c o u rs e  o f  t h e  two p e r i o d s .

The new s e t t l i n g  f o r  th e  o u t l y i n g  p o r t i o n s  o f  Kiowa Coun ty  com

posed 39 p e r c e n t  o f  t h e  t o t a l  new r e s i d e n c e s  a t  t h e  end o f  t h e  l a t e

p e r i o d  and 38 p e r c e n t  o f  t hos e  by t h e  end o f  t h e  e a r l y  p e r i o d .  T h i s  

c o n s i s t e n c y  o f  p e rc e n ta g e s  i n d i c a t e d  t h a t  new s e t t l i n g  he re  remained 

i m p o r t a n t  i n  f o r m u l a t i n g  p a r t  o f  t h e  r u r a l  s e t t l e m e n t  t h r o u g h  th e  end 

o f  the  second p e r i o d .  However,  i t  s hou ld  be emphasized t h a t  th e  abso

l u t e  number o f  new d w e l l i n g s  d e c l i n e d  26 p e r c e n t  a f t e r  t h e  f i r s t  p e r i o d  

and t h a t  t h e  c o n s ta n c y  in t h e  new s e t t l i n g  p e rc e n ta g e s  o c c u r r e d  in  p a r t

because o f  a l a r g e  d e c l i n e  i n  t h e  homes p r e s e n t  in  the  succeed in g
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i n t e r v a l  e n d in g  i n  19^9- Newly s e t t l e d  homes tended t o  d e c l i n e  w i t h  

d i s t a n c e  th r o u g h  the  o u t l y i n g  s e t t i n g ? ,  a n d  t h e i r  numbers w i t h i n  m i l e 

age zones g e n e r a l l y  were p r o p o r t i o n a l  t o  the  number o f  e x i s t i n g  homes. 

One e x c e p t i o n  o c c u r r e d  i n  t h e  most  d i s t a n t  p a r t s  o f  th e  c o u n t y  where 

new s e t t l i n g  i n c r e a s e d .  However ,  t h i s  was o n l y  in  an area  a s s o c i a t e d  

w i t h  a modera te  s i z e d  n u c l e a t e d  s e t t l e m e n t .  N e a r l y  a l l  o f  t h e  new 

r e s i d e n c e s  in t h i s  s e t t i n g  a t  b o th  t im e s  were a s s o c i a t e d  w i t h  a few 

bu s in es s e s  o r  a t  p r o c e s s i n g  and i n d u s t r i a l  s i t e s ,  whereas  t h o s e  found 

d u r i n g  th e  l a t e  p e r i o d  c o n s i s t e d  o f  hous ing  f o r  I n d ia n  f a m i l i e s  on 

t h e i r  land  in  one p a r t  o f  t h e  c o u n t y .  New homes a f t e r  19^9 were 

o r i e n t e d  t o  the  p r i m a r y  and se c ond a ry  road s .  P r e v i o u s l y  t h e r e  was 

l e s s  e v id e n c e  o f  such an o r i e n t a t i o n .

The c r i t e r i a  r e q u i s i t e  f o r  c l u s t e r i n g  in  t h e  new s e t t l i n g  m a t r i c e s  

e x i s t e d  d u r i n g  b o th  p e r i o d s  t h a t  were s t u d i e d .  N e a re s t  n e i g h b o r  meas

u re s  proved  t o  be s e n s i t i v e  t o  t h e s e  changes i n  th e  d i s t r i b u t i o n s  o f  

new s e t t l i n g .  I t  appea rs  t h a t  t h e  s l i g h t  i n c r e a s e  in  c l u s t e r i n g ,  w h ic h  

o c c u r r e d  by 1973,  r e s u l t e d  f r o m  t h e  d i s t i n c t  i n c r e a s e s  i n  t h e  g r o u p i n g  

o f  new homes a round  t r a d e - s e r v i c e  c e n t e r s .  S i m i l a r l y ,  s h o r t e r  d i s 

ta n c e s  between new n e a r e s t  n e i g h b o r  homes in  t h e  c o u n t r y s i d e ,  l a r g e l y  

s i t e d  a lo n g  m a jo r  roads had an im p a c t .  Quadrat  a n a l y s i s ,  w i t h  i t s  

p a t t e r n  assessmen t  a t  s e v e r a l  c e l l  s i z e s ,  produced  r e s u l t s  s i m i l a r  t o  

t hos e  in  t h e  n e a r e s t  n e ig h b o r  a n a l y s i s .  However ,  t h i s  was because 

d w e l l i n g  c o u n ts  in  q u a d r a t s  n e a r e s t  n u c le a te d  s e t t l e m e n t s  were h i g h ,  

w h i l e  t h e r e  was a low number o f  q u a d r a t s  w i t h  d w e l l i n g  c o u n t s  beyond 

t h e s e  l o c i .
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Abandonment

Abandonment became th e  most e x t e n s i v e  s e t t l e m e n t  process  in  terms 

o f  a b s o l u t e  numbers,  a f f e c t i n g  t h e  r u r a l  s e t t l e m e n t  d u r i n g  t h e  c ou rse  

o f  t h i s  s t u d y .  The s e t t l e m e n t  p a t t e r n  f o r  abandonment was n e a r l y  r a n 

dom f o r  1936-1949 and random by th e  end o f  1949-1973-  T h i s  morpho logy  

im p l i e d  t h a t  exogenous causes were r e s p o n s i b l e  f o r  th e  g r e a t e r  p a r t  o f  

th e  d w e l l i n g  abandonment , r a t h e r  than  d w e l l i n g  s i t e  d i s s a t i s f a c t i o n  

r e l a t e d  t o  a c c e s s i b i l i t y .

The abandonment  p roc es s  reduced the 1936 r u r a l  s e t t l e m e n t  by 1,262 

d w e l l i n g s ,  o r  a p p r o x i m a t e l y  39 p e r c e n t ,  by 1949- Between 1949 and 1973, 

1 ,612 d w e l l i n g s ,  o r  n e a r l y  70 p e r c e n t  o f  t h e  t o t a l  r e s id e n c e s  p r e s e n t  

in 1949 , were abandoned.  The number o f  abandoned homes f o r  t h e  second 

p e r i o d  was 28 p e r c e n t  h i g h e r  than f o r  t h e  e a r l i e r  t im e .

P a t t e r n  A n a l y s i s  f o r  Abandonment

Random, o r  n e a r l y  random p a t t e r n s ,  were measured f o r  abandonment 

d u r i n g  b o th  p e r i o d s  by n e a r e s t  n e ig h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s .  

N e a r e s t  n e i g h b o r  a n a l y s i s  o f  t h e  1936-1949 abandonment  m a t r i x  i n d i c a t e d  

a p a t t e r n  c l o s e  t o  random w i t h  R = 0 .949  t h a t  was s t a t i s t i c a l l y  s i g 

n i f i c a n t  (T a b le  1 4 ) .  The near  n e i g h b o r  measure f o r  the  f o l l o w i n g  p e r 

iod r e v e a le d  a d i s t i n c t l y  random p a t t e r n .  i t s  R s t a t i s t i c ,  0 . 9 7 6 ,  had 

a 0 .2 6  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .

The r e s u l t s  f rom q u a d r a t  a n a l y s i s  showed n e a r l y  random and random 

p a t t e r n s ,  r e s p e c t i v e l y ,  f o r  t h e  abandonment m a t r i c e s  d u r i n g  th e  e a r l y  

and l a t e r  p e r i o d s  s t u d i e d ,  a l t h o u g h  t h e r e  were c e r t a i n  i n c o n s i s t e n c i e s  

in t hese  r e s u l t s  (Append ix  I I  and Tab le  15) .  The a n a l y s i s  o f  the
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TABLE 14

NEAREST NEIGHBOR STATISTICS FOR. ABANDONMFtMT MATRICES 
IN KIOWA COUNTY FOR THE PERIODS; 1936-1949 AND 1949-1973

Per i ods T o t a l  Perc en tages  o f  R Standard  V a r i a t e  
Numbers S e t t l e m e n t  M a t r i x  S t a t i s t i c s  o f  Normal Curve

1936-1949 1 ,262 38 .70 0 .949 -  2 .7 6 6 0 *
1949-1973 1,612 6 8 .39 0 .976 -  1.1290

SOURCE : Counts and c a l c u l a t i o n s  f ro m Genera l  Highway Maps -
Kiowa C oun ty ,  Oklahoma: 1936 and 1949 and the f i e l d  map o f  1973.

f L e v e l o f  s t a t i s t i c a l s i g n i f i c a n c e  < . 01 .
Level o f  s t a t i s t i c a l s i g n i f i c a n c e  .26 •

TABLE 15

QUADRAT ANALYSIS STATISTICS FOR ABANDONMENT MATRICES
IN KIOWA COUNTY FOR THE PERIODS: 1936- 1949 AND 1949 -1973

Per i ods Var iance-Mean Ch i - S q u a r e Degrees o f S t a t i  s t i c a l
Quadra ts R a t i o s T es t  R e s u l t s Freedom S i g n i f i c a n c e

( i n  square
m i l e s )

1936-1949
0.31 1.224 84 .813 3 .001
0 .43 1.095 12.050 3 .0 1 - .0 0 1
1 .00 0 .967 10.072 5 . 1 0 - .0 5
2 .00 1.181 19 .147 7 . 0 1 - . 0 0 1
3 .00 1.449 32 .244 8 .001
4 .0 0 1.226 10.501 10 . 3 0 - . 5 0

1949-1973
0.31 1.102 12 .144 3 . 0 1 - . 0 0 1
0 .43 I . 06 I 5 .918 4 . 0 2 - . 0 1
1 .00 0 .960 9 .00 4 6 . 2 0 - . 1 0
2 .00 1.221 16.816 8 . 0 5 - . 0 2
3 .00 1.307 2 3 .668 10 .0 1 - .0 0 1
4 .00 1.287 24 .173 12 . 0 2 - . 0 1

SOURCE : Data d e r i v e d f rom  th e  General Highway Maps -  Kiowa County
Oklahoma: 1936 and 1949 and f r om  th e  f i e l d 1 map o f  1973.
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1938“ 19^9 abandonment  m a t r i x  showed p a t t e r n s  t h a t  were  c l o s e  t o ,  o r  

a c t u a l l y  random, f o r  5 o f  t h e  6 d i s t r i b u t i o n s  a n a l y z e d .  Only  t h e  d i s 

t r i b u t i o n  f o r  t h e  3 squa re  m i l e  q u a d r a t  showed a s l i g h t l y  c l u s t e r e d  

p a t t e r n .  A n a l y s i s  o f  t h e  1949-1973 abandonment m a t r i x  showed s i m i l a r i 

t i e s  t o  those  found  e a r l i e r ,  e x c e p t  t h a t  v a r ia n c e -m e a n  r a t i o s  f o r  d i s 

t r i b u t i o n s  f rom  the  2 l a r g e s t  q u a d r a t s  h i n t e d  a t  s l i g h t l y  c l u s t e r e d  

p a t t e r n s .  The d i s t r i b u t i o n s  f o r  the  4 s m a l l e r  q u a d r a t s  had random, 

o r  n e a r l y  random, p a t t e r n s .  Four  o f  th e s e  d i s t r i b u t i o n s  had s i g n i f i 

cance l e v e l s  o f  < 0 . 0 2 ,  w h i l e  two exceeded t h i s  l i m i t .

O th e r  Measurements o f  Abandonment

D w e l l i n g  abandonment d a ta  f rom  b o th  o f  t h e  sequences were measured 

and c l a s s i f i e d  in  o r d e r  t o  d e s c r i b e  t h e  impac t  o f  t h i s  p ro ce ss  i n  th e  

v i c i n i t y  o f  v i l l a g e s  and towns th r o u g h o u t  t h e  c o u n t y ,  as w e l l  as t o  

assess  i t s  e f f e c t s  upon th e  r e s u l t i n g  s e t t l e m e n t  p a t t e r n s .  The measure

ments and c l a s s i f i c a t i o n s  o f  abandoned d w e l l i n g s  were a p p l i e d  t o  6 m i l e  

r a d i i  f o r  t h e  commerc ia l  c e n t e r s  and then  t o  r a d i a l  m i l e a g e  zones f rom  

7 m i l e s  t o  t h e  c o u n t y ' s  p e r i p h e r y .  An abandonment r a t i o ,  i . e .  abandoned 

d w e l l i n g s  d u r i n g  t h e  p e r i o d  /  t o t a l  d w e l l i n g s  a t  t h e  b e g i n n i n g  o f  t h e  

p e r i o d ,  was computed f o r  a l l  t h e  m i l e a g e  zones .  Thus ,  r e l a t i v e  change 

w i t h i n  each  m i l e  was a s c e r t a i n e d .  The t o t a l  number o f  abandoned d w e l 

l i n g s  pe r  m i l e  was p l o t t e d  on f r e q u e n c y  p o ly g o n s  and th en  d e s c r i b e d .  

D e v i a t i o n s  f r om  expec te d  abandonment  v a lu e s  were e a s i l y  i d e n t i f i e d  

u s in g  p r o p o r t i o n s  based upon th e  f o r m e r  r u r a l  s e t t l e m e n t .  Abandoned 

d w e l l i n g s  were a l s o  c l a s s i f i e d  a c c o r d i n g  t o  d w e l l i n g  t y p e s .

Abandonment Around N u c le a te d  S e t t l e m e n t s .  D u r in g  t h e  e a r l y  p e r i o d ,
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1936-1949,  61 p e r c e n t  o f  t h e  d w e l l i n g  abandonment  in  t h e  s t u d y  a rea  

o c c u r r e d  w i t h i n  6 m i l e s  o f  v i l l a g e ?  and towns .  The abandonment r a t e  

f o r  t h i s  s e t t i n g  was c l o s e  t o  the  c o u n t y ' s  a v e r a g e .  The 39 -45 p e r c e n t  

r a t e  exceeded t h a t  f o r  the  s t u d y  a rea  by o n l y  0 .7  p e r c e n t .  D w e l l i n g  

abandonment  was r o u g h l y  p r o p o r t i o n a l  t o  t h e  number o f  d w e l l i n g s  a t  t h e  

se q u e n c e 's  b e g i n n i n g .  The d i s p r o p o r t i o n a t e  s ha re  o f  t h e  c o u n t y ' s  

abandonment  in  t h i s  s e t t i n g ,  r e f l e c t e d  the  t o t a l  a rea  o f  t h e  p a r c e l ,  

r a t h e r  than  an e x c e s s i v e  r a t e  o f  abandonment .

Abandonment  r a t i o s  in  t h e  6 m i l e  r a d i i  f o r  a l l  n u c l e a t e d  s e t t l e 

ments showed t h a t  the tendency  f o r  abandonment i n c r e a s e d  g r a d u a l l y  w i t h  

d i s t a n c e .  A low l e v e l  o f  abandonment  o c c u r r e d  in  t h e  f i r s t  m i l e ,  

abandonment  rose  to  a lo w -m o d e ra te  l e v e l  in  t h e  second m i l e ,  and t h i s  

l e v e l  c o n t i n u e d  t h ro u g h  th e  s i x t h  m i l e  ( F i g .  2 2 ) .  Abandonment  a round  

H o b a r t ,  t h e  l a r g e s t  commun i t y ,  d e v i a t e d  t h e  most f rom  t h e  g e n e r a l i z e d  

t r e n d .  T he re  was an o v e r a l l  s te a d y  i n c r e a s e  in  abandonment  t ow ards  

t h e  6 m i l e  r a d i u s  ( F i g .  2 3 ) .  In th e  s e t t i n g s  s u r r o u n d i n g  th e  two 

modera te  s i z e d  p l a c e s ,  a lo w -m o d e ra te  r a t e  o f  abandonment  o c c u r r e d  in  

th e  f i r s t  3 m i l e s ,  then i t  i n c r e a s e d  t o  a modera te  l e v e l  by th e  f i f t h  

m i l e ,  b u t  dropped s l i g h t l y  in  th e  l a s t  m i l e .  The abandonment  t h a t  

o c c u r r e d  a round  th e  s m a l l e r  p l a c e s  matched t h a t  o f  t h e  t r e n d  f o r  a l l  

c e n t r a l  p l a c e s .

The f r e q u e n c y  po lygon  f o r  abandonment  in  t h e  6 m i l e  r a d i i  a bo u t  

the commerc ia l  c e n t e r s  showed t h a t  abandonment  i n c r e a s e d  w i t h  d i s t a n c e ,  

and,  i n  g e n e r a l ,  th e  d w e l l i n g s  were p r o p o r t i o n a l  t o  t h o s e  p r e s e n t  in  

each m i l e  a t  t h e  b e g i n n i n g  o f  t h e  sequence.  ( F i g .  2k)  C e r t a i n  d e v i a 

t i o n s  f ro m  a p r o p o r t i o n a l  d i s p e r s i o n  were fo u n d .  Us ing a v a l u e  based
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upon the  mean abandonment r a t e  as a g u i d e ,  e x c e s s i v e  abandonment was 

e n c o u n te re d  a t  5 t o  6 m i l e s  d u r i n g  th e  p e r i o d .  A moderate abandonment  

d e f i c i e n c y  c h a r a c t e r i z e d  the  a re a  w i t h i n  1 m i l e  o f  th e  t r a d e - s e r v i c e  

c e n t e r s ,  a l t h o u g h  t h i s  r e d u c t i o n  a p p l i e d  p r i n c i p a l l y  t o  H o b a r t .

Over 96 p e r c e n t  o f  the  d w e l l i n g s  abandoned w i t h i n  6 m i l e s  o f  the 

c e n t r a l  p l a c e s  were fa rm  houses ( T a b le  1 6 ) .  Abandoned n o n - f a r m  r e s i 

dences,  l e s s  than 4 p e r c e n t  o f  t h o s e  in  t h e  6 m i l e  s e t t i n g s ,  were  found  

p r i m a r i l y  w i t h i n  1 m i l e  o f  n u c l e a t e d  s e t t l e m e n t s .  Most o f  t h e i r  f o r m e r  

o c cupan ts  were Farm l a b o r e r s ,  who l i v e d  on the  o u t s k i r t s  o f  t h e  v a r i o u s  

commerc ia l  c e n t e r s .  L i m i t e d  numbers o f  abandoned n o n - f a r m  homes were 

in  each o f  t h e  re m a in in g  m i l e a g e  zones .  These r e s i d e n c e s ,  o r d i n a r i l y ,  

o c c u r r e d  s i n g l y  and w ere  f o r m e r l y  a s s o c i a t e d  w i t h  e i t h e r  c r o s s r o a d  

s t o r e s ,  p o s t  o f f i c e s ,  p r o c e s s i n g  s i t e s ,  c h u r c h e s ,  o r  p u b l i c  s c h o o l s .

Between 1949 and 1973, 57 p e r c e n t  o f  t h e  d w e l l i n g  abandonment  f o r  

the c o u n ty  o c c u r r e d  i n  t h i s  s e t t i n g .  The abandonment r a t e ,  67 p e r c e n t ,  

o n l y  1 p e r c e n t  be low the  c o u n t y ' s ,  was com parab le  t o  t h a t  t h r o u g h o u t  

the s t u d y  a r e a .  C o n s e q u e n t l y ,  t h e r e  was a s l i g h t  d i s p r o p o r t i o n  in  

abandonment h e r e ,  as b e f o r e .  However , t h i s  was a s m a l l e r  d i s p a r i t y  

than a t  the  end o f  the  f i r s t  p e r i o d .

Abandonment r a t i o s  f o r  the  s e t t i n g s  a round  a l l  n u c l e a t e d  s e t t l e 

ments i n d i c a t e d ,  in  g e n e r a l ,  t h a t  abandon ing  te n d e n c ie s  in c r e a s e d  w i t h  

d i s t a n c e  ( F i g .  2 2 ) .  R a t i o  p r o f i l e s  f o r  the  a reas  s u r r o u n d i n g  the 3

d i f f e r e n t  s i z e d  com m un i t i es  i n  Kiowa Coun ty ,  however ,  a l l  d e v i a t e d  to

some e x t e n t  f rom the g e n e r a l  t e n d e n c y .  Around H o b a r t ,  abandonment 

o c c u r r e d  a t  modera te  l e v e l s  f o r  the  f i r s t  2 m i l e s ,  rose t o  a h i g h -

moderate l e v e l  a t  3 m i l e s ,  and then  i t s  r a t e s  were th e  h i g h e s t  f o r  th e
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TABLE 16

TOTAL ARANnONFD DWELLINGS, THEIR PERCENTAGES. AND THEIR FARM 
AND NON-FARM COMPOSITION FOUND IN THE 6 MILE RADII SURROUNDING ALL 
TOWNS AND VILLAGES IN KIOWA COUNTY DURING: 1936-1949 AND 1949-1973

P e r io d s Abandoned Dwel1 i nqs C om po s i t io n  by M i le a g e  Zones
Rad ia l T o ta l Pe rcen tage Fa rms Non- Farm
M i leag e By M i le s o f  T o t a l Number Pe rc e n t Number Pe rce n t

Zones

1936-1949
1 M i l e 44 3.96 34 77 .2 7 10 22 .72
2 M i le s 99 8.31 9 / 9 / . 9 / 2 2 .02
3 M i l e s 124 10.41 123 99 .2 0 1 0 . 8 0
4 Mi 1es • 53 12.84 147 9 6 .08 6 3 .92
5 M i l e s 170 14.27 166 97 .6 4 4 2 .3 5
D Mi les 183 15.36 177 96 .72 6 3 .2 7

1949-1973
1 M i l e 60 4 .1 9 40 66 .6 6 20 3 3 .33
2 M i l e s 101 7 .06 97 9 6 .0 3 4 3 .9 6
3 M i l e s 162 11.33 141 87 .0 3 21 12.96
4 M i l e s 221 15.46 214 96 .83 7 3 .1 6
5 M i l e s 199 13.92 199 100.00 0 0 . 0 0
6 M i l e s 176 12.31 176 100.00 0 0 .0 0

SOURCE: Data d e r i v e d  f r om  th e  Genera l  Highway Maps -  Kiowa C oun ty ,
Oklahoma: 1936 and 1949, and f r o m  th e  f i e l d  map o f  1973.

3 communi ty c a t e g o r i e s  ( F i g .  2 5 ) .  The r a t i o s  f o r  modera te  s i z e d  p la c e s  

were s i m i l a r  t o  t hose  in the  e a r l i e r  sequence ,  b u t  t h e y  were s l i g h t l y  

h i g h e r .  Abandonment around s m a l l e r  p l a c e s  o c c u r r e d  a t  a lo w -m o d e ra te  

l e v e l  i n  th e  f i r s t  m i l e  and rose  t o  the h ig h - m o d e r a t e  l e v e l  in  the 

second th r o u g h  th e  s i x t h  m i l e .

Abandonment w i t h i n  6 m i l e  r a d i i  f o r  v i l l a g e s  and towns had a p r o 

p o r t i o n a t e  resemblance t o  t h e  r u r a l  s e t t l e m e n t  a t  t h e  se que n ce 's  

b e g i n n i n g ,  b u t  c e r t a i n  d e f i c i e n c i e s  f rom  a t r u e  p r o p o r t i o n  o c c u r r e d .

An abandonment  d e f i c i e n c y  a p p r o a c h in g  33 p e r c e n t  o c c u r r e d  a t  I m i l e ,  

when the  ob se rv ed  v a l u e  was compared t o  an ex pec ted  one based upon the
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ave rage  abandonment  r a t e .  T h i s  d e f i c i e n c y  c o n t i n u e d  i n t o  t h e  second 

m i l e  as a much lo w e r  p e r c e n t a g e .  N o t a b le  abandonment excesses  o f  10 t o  

11 p e r c e n t  w ere  measured a t  4 and 5 m i l e s .  T h i s  e x c e s s i v e  r a t e  o f  

abandonment c o n t i n u e d  th r o u g h  th e  s i x t h  m i l e ,  a l t h o u g h  a t  a reduced 

r a t e  ( F i g .  26 ) .

Farm r e s i d e n c e s  were 94 p e r c e n t  o f  t ho se  abandoned in  t h i s  s e t t i n g  

d u r i n g  th e  p e r i o d .  T h e i r  c o m p o s i t i o n  in each m i l e  in c r e a s e d  f rom  66 

p e r c e n t  n e a r e s t  t h e  n u c l e a t e d  s e t t l e m e n t s  t o  100 p e r c e n t  a t  5 t o  6 

m i l e s  (T a b le  16 ) .  N on - fa rm  d w e l l i n g s  were a t h i r d  o f  those abandoned 

a t  1 m i l e .  Pe rce n ta g es  o f  abandoned n o n - f a r m  houses were  low a t  2 and 

4 m i l e s ,  b u t  reached 13 p e r c e n t  i n  th e  t h i r d  m i l e .  As in  t h e  e a r l i e r  

p e r i o d ,  t h e  f o r m e r  oc c u p a n ts  o f  most  o f  these  re s id e n c e s  n e a r e s t  th e  

com m u n i t ie s  were  f a r m  l a b o r e r s .  Non - fa rm  r e s id e n c e s  abandoned f r om  2 t o
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4 mi les  had p r e v i o u s l y  housed pe rsons  a t  a few rem a in in g  b u s in e s s e s ,  

schoo l  comp lexes ,  o r  p r o c e s s i n g  s i t e s .  A l t h o u g h  some d w e l l i n g  abandon

ment o c c u r r e d  a lo n g  the  m a jo r  roads in th e  s e t t i n g s  s u r r o u n d i n g  th ese  

c e n t r a l  p l a c e s ,  most  o f  th e  abandoned re s id e n c e s  were s i t u a t e d  a lo n g  

the  les s  deve loped  s e c t i o n  l i n e  r o ads .

Abandonment Beyond the  S i x  M i l e  R a d i i . T h i r t y - n i n e  p e r c e n t  o f  the  

abandonment in  th e  c o u n ty  o c c u r r e d  in  t h e  s e t t i n g s  beyond the  6 m i l e  

r a d i i  a s s o c i a t e d  wi Lit c e n t r a l  p l a c e s  f o r  th e  1936-1949 p e r i o d  and 43 

p e r c e n t  o f  t h a t  d u r i n g  the  1949-1973 span .  Both pe rce n ta g e s  were c l o s e  

to  t h e  pe rce n ta g es  o f  d w e l l i n g s  in  these  o u t l y i n g  a reas  a t  t h e  b e g i n n i n g  

o f  t h e  sequences,  i . e .  40 p e r c e n t  f o r  1936 and 42 p e r c e n t  f o r  1949.

The 1936 r u r a l  s e t t l e m e n t  was reduced by an abandonment  r a t e  o f  38 

p e r c e n t ,  w h ic h  was I p e r c e n t  l o w e r  t han  th e  c o u n t y ' s  a ve ra g e .  A 70 

p e r c e n t  abandonment r a t e  o b t a i n e d  d u r i n g  t h e  1949 r u r a l  s e t t l e m e n t  

p e r i o d ,  a r a t e  2 p e r c e n t  h i g h e r  t h a n  t h a t  f o r  th e  c o u n ty  d u r i n g  t h i s  

p e r i o d .

The p r o c e d u r e  used f o r  c o n s i d e r i n g  abandonment r a t i o s ,  f r e q u e n c y  

d i s t r i b u t i o n s ,  and d w e l l i n g  ty pes  was s i m i l a r  t o  t h a t  u t i l i z e d  f o r  new 

s e t t l i n g .  The o u t l y i n g  a reas  f o r  the  n e a r e s t  n u c le a te d  s e t t l e m e n t s  in  

Kiowa County were t r e a t e d ,  b u t  two a r e a s ,  w h ic h  were t i e d  t o  commerc ia l  

c e n t e r s  o u t s i d e  o f  the  s t u d y  a r e a ,  were e x c l u d e d .  Measurements employed 

were s u f f i c i e n t  t o  r e p r e s e n t  c o n d i t i o n s  f o r  abandonment .^

3
These two a reas  i n c l u d e d  a s e t t i n g  a lo n g  th e  n o r t h c e n t r a l  b o r d e r  

o f  th e  c o u n ty  w h ich  was c l o s e s t  t o  S e n t i n e l ,  in  W ash i ta  County ,  and 
a n o t h e r  s e t t i n g  in  the  n o r t h e a s t e r n  p a r t  o f  t h e  c o u n ty  t h a t  was c l o s e r  
t o  C a rn e g ie ,  in  Caddo C oun ty .  D u r in g  t h e  1936-1949 p e r i o d ,  78 d w e l l i n g s  
o r  6 . 1 8  p e r c e n t  o f  t h e  t o t a l  were h e re  and in  th e  1949-1973 p e r i o d  181 
d w e l l i n g s  o r  11.23 p e r c e n t  o f  the  t o t a l  were t h e r e .
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Abandonment t e n d e n c ie s  f o r  a rea s  o u t s i d e  o f  t h e  o m i l e  r a d i i  f o r  

n u c le a t e d  s e t t l e m e n t s  in  the  c o u n t y  were s i m i l a r  d u r i n g  t h e  two p e r i o d s  

( F i g .  11) .  B e g in n in g  a t  7 m i l e s ,  abandon ing  d e c l i n e d  th r o u g h  the  13 

m i l e  zone,  a f t e r  w h ic h  i t  in c re a s e d  toward  th e  p e r i p h e r y .  Sepa ra te  

abandonment  r a t i o  p r o f i l e s  showed d i f f e r e n c e s  f o r  a reas  t i e d  t o  the  

t h r e e  s i z e s  o f  c o m m u n i t i e s .  Most  a p p a r e n t  was th e  d i f f e r e n c e  in  aban

donment l e v e l s  a t  ex t rem e  d i s t a n c e s  f o r  moderate and s m a l l e r  s i z e d  

p la c e s  d u r i n g  bo th  p e r i o d s  ( F i g s .  28 and 2 3 ) .  Abandoning  was m o d i f i e d  

in  o u t l y i n g  a re as  o f  m odera te  s i z e d  n u c l e a t e d  s e t t l e m e n t s ,  w h i l e  f o r  

s i m i l a r  a r e a s  o f  s m a l l e r  p la c e s  i t  was e x t r e m e l y  h ig h  o r  a lm o s t  com

p l e t e .  in th e  H ob a r t  a rea  abandon ing  was under  t h e  average  f o r  the  

e a r l y  p e r i o d ,  bu t  above i t  d u r i n g  th e  l a t e r  sequence.

Abandoned d w e l l i n g  d i s t r i b u t i o n s  f o r  t h i s  s e t t i n g  were g e n e r a l l y  

p r o p o r t i o n a l  t o  t h e  d w e l l i n g s  p r e s e n t  i n  th e  m i l e a g e  zones in  1936 and 

i n  1949. T h i s  i l l u s t r a t e s  t h a t  th e  mean abandonment r a t e  was commonly 

e f f e c t i v e  t h r o u g h o u t  t h i s  p o r t i o n  o f  Kiowa County  f o r  b o th  p e r i o d s .

Both d i s t r i b u t i o n s  f ro m  7 m i l e s  t o  t h e  c o u n t y ' s  p e r i p h e r i e s  showed 

d e v i a t i o n s  f r om  t h e  mean abandonment r a t e  ( F i g s .  24 and 2 6 ) .  D u r in g  

t h e  e a r l y  y e a rs  excesses  i n  abandonment  o f  f rom 25 t o  33 p e r c e n t  were

found a t  9 and 16 m i l e s ,  and d e f i c i e n c i e s  o f  10 t o  25 p e r c e n t  o c c u r r e d

a t  7, 10, and 11 m i l e s .  A t  th e  end o f  t h e  l a t e r  sequence,  abandonment 

excesses o f  7 t o  9 p e r c e n t  were found  a t  7 and 8 m i l e s ,  w h i l e  d e f i c i e n 

c i e s  o f  13 t o  33 p e r c e n t  were e n c o u n te re d  a t  11 t o  13 m i l e s  and a t  68

p e r c e n t  a t  17 m i l e s .

Farm r e s id e n c e s  com pr is ed  n e a r l y  th e  t o t a l  o f  houses abandoned 

d u r i n g  b o th  p e r i o d s .  D u r in g  the  1936-1949 sequence,  many o f  t h e  abandoned 

fa rm  homes were t h o s e  f o r m e r l y  o c cup ied  by s h a r e c r o p p e r s .  By th e  end o f
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t h e  second p e r i o d ,  however ,  t h e  abandoned houses i n c l u d e d  t h e  fo r m e r  

d w e l l i n g s  o f  many r e s i d e n t  farm owners.  The n o n - fa r m  homes t h a t  were 

abandoned i n c lu d e d  th o s e  t h a t  had housed farm l a b o r e r s ,  th o s e  l o c a t e d  

near  two re m a in in g  r u r a l  school  comp lexes ,  and th o s e  s i t u a t e d  a t  one o f  

t he  g r a n i t e  q u a r r i e s  n o r t h w e s t  o f  Snyder .

I n t e r p r e t a t i o n  o f  t h e  Abandonment Process

Abandonment in  Kiowa County  was n e a r l y  random and th e n  random d u r 

ing t h e  f i r s t  and l a t e r  sequences.  These measurements d i d  no t  s u p p o r t  

t h e  r e s e a r c h  h y p o t h e s i s  o f  a c l u s t e r e d  m orpho logy  e v o l v i n g  as d w e l l i n g  

abandonment became h i g h l y  c o n c e n t r a t e d  tow ards  t h e  c o u n t y ' s  p e r i p h e r y .  

These f i n d i n g s  sugges te d  t h a t  d w e l l i n g  abandonment was p r i m a r i l y  t h e  

r e s u l t  o f  exogenous causes t h a t  were w i d e l y  spread t h r o u g h o u t  t h e  s tud y
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a r e a .  The d w e l l i n g  abandonment  t h a t  o c c u r r e d  due t o  s i t e  d i s s a t i s f a c t i o n  

was o b s c u re d  by th e  d o m in a n t ,  random m o r p h o l o g i e s .  M a jo r  reasons f o r  

the e v o l u t i o n  o f  t h i s  random p a t t e r n  were t h a t  abandonment  was a s e t t l e 

ment p rocess  a f f e c t i n g  l a r g e  numbers o f  d w e l l i n g s  t h r o u g h o u t  the s t u d y  

a r e a ;  a d i s t i n c t  l a c k  o f  f o c u s  f o r  abandonment  o c c u r r e d ;  and t h a t  the  

abandonment o c c u r r e n c e s  v a r i e d  c o n s i d e r a b l y  in  t h e i r  m agn i t u de s  around 

n u c l e a t e d  s e t t l e m e n t s .

D w e l l i n g  abandonment  in  the s t u d y  a rea  i n c r e a s e d  d u r i n g  the  two 

p e r i o d s  t h a t  were  s t u d i e d .  From 1936-1949 t h i s  p r o c e s s ,  a f f e c t i n g  

1,262 d w e l l i n g s ,  reduced th e  1936 r u r a l  s e t t l e m e n t  m a t r i x  by 39 p e r c e n t ,  

in th e  24 y e a r s  t h a t  f o l l o w e d ,  d w e l l i n g  abandonment  became c o n s i d e r a b l y  

more e f f e c t i v e  in  m o d i f y i n g  r u r a l  s e t t l e m e n t .  D u r i n g  t h i s  t im e  68 p e r 

c e n t  o f  t h e  r e s i d e n c e s  c o m p r i s i n g  th e  r u r a l  s e t t l e m e n t  i n  1949 were 

abandoned.  The 1,612  r e s i d e n c e s  w h ic h  were  abandoned a f t e r  1949 c o n s t i 

t u t e d  a 28 p e r c e n t  i n c r e a s e  o v e r  th e  f o r m e r  p e r i o d .

D u r in g  th e  co u rs e  o f  t h e  two sequences 61 and 57 p e r c e n t  r e s p e c t i v e 

l y  o f  t h e  abandonment i n  Kiowa County  o c c u r r e d  w i t h i n  6 m i l e s  o f  th e  

n u c l e a t e d  s e t t l e m e n t s .  The abandonment  r a t e  he re  was 39*45  p e r c e n t  f o r  

the  e a r l y  p e r i o d  and 6? p e r c e n t  d u r i n g  t h e  l a t t e r  t i m e ,  and bo th  were  

w i t h i n  1 p e r c e n t  o f  t h e  c o u n t y ' s  r a t e .  The h i g h e r  i n c i d e n c e s  o f  aban

donment deve lop e d  as most  r u r a l  s e t t l e m e n t  was l o c a t e d  h e re  I n i t i a l l y .

The a rea  d i d  n o t  e x p e r i e n c e  e x c e s s i v e l y  h i g h  r a t e s  o f  abandonment .  

Abandonment a round the  n u c l e a t e d  s e t t l e m e n t s  was g e n e r a l l y  p r o p o r t i o n a l  

t o  th e  s e t t l e m e n t  e x i s t i n g  a t  the  b e g i n n i n g  o f  t h e  sequen ces .  Us ing  th e  

ave rage  abandonment  r a t e  f o r  c o m p a r i s o n ,  abandonment  d e f i c i e n c i e s  

o c c u r r e d  1 t o  2 m i l e s  f rom  th e  commerc ia l  c e n t e r s ,  whereas abandon ing
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excesses deve loped  a t  5 t o  6 m i l e s .

Abandonment in c re a s e d  s l i g h t l y  in  th o se  p a r t s  o f  t h e  s t u d y  a rea  

l y i n g  o u t s i d e  the 6 m i l e  r a d i i  f o r  n u c l e a t e d  s e t t l e m e n t s  d u r i n g  th e  two 

p e r i o d s .  These a reas  compr ised  39 and 43 p e r c e n t ,  r e s p e c t i v e l y ,  o f  t h e  

abandon ing  f o r  t h e  c o u n t y .  The abandonment r a t e  f o r  the  e a r l y  p e r i o d ,

38 p e r c e n t ,  was 1 p e r c e n t  l e s s  than th e  c o u n t y ' s  r a t e ,  b u t  the  aban

donment r a t e  d u r i n g  th e  l a t t e r  p e r i o d  was 70 p e r c e n t ,  two p e rc e n ta g e  

p o i n t s  h i g h e r  than t h a t  f o r  the  c o u n t y .  D w e l l i n g  abandonment excesses 

o c c u r r e d  f r o m  7 to  3 m i l e s  d u r i n g  th ese  sequences ,  w h i l e  abandoning 

d e f i c i e n c i e s  were found f rom  10 to  13 m i l e s  a t  t h e  same t i m e .  Beyond 

13 m i l e s  abandon ing was i n f l u e n c e d  by th e  s i z e  o f  th e  n e a r e s t  n u c le a te d  

s e t t l e m e n t .  Abandoning  was c o n s i d e r a b l y  h i g h e r ,  o r  c o m p le te ,  in  areas 

c l o s e s t  t o  s m a l l e r  c o m m u n i t i e s ,  b u t  i t  was d i s t i n c t l y  m o d i f i e d  when 

th e  c l o s e s t  n u c l e a t e d  s e t t l e m e n t  was l a r g e r .  The nea r  random, and 

random, s e t t l e m e n t  p a t t e r n s  t h a t  e v o l v e d  f o r  abandonment f rom  1936 t o  

1973 were f o r e s e e n  as an a l t e r n a t i v e  t o  t h e  h y p o th e s i z e d  morpho logy o f  

c l u s t e r i n g .  As a s s e r t e d  e a r l i e r ,  random p a t t e r n s  r e s u l t e d  because th e  

abandonment lacked a d i s t i n c t  f o c u s ,  because i t  was sp read  th r o u g h o u t  

the  s tu d y  a r e a ;  and because th e  magn i tude  v a r i e d .  R e s u l t s  f rom  the  

n e a r e s t  n e i g h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s  were v e r y  s i m i l a r  d u r i n g  

th e  two sequences .  Both measures w e re ,  in a d d i t i o n ,  s e n s i t i v e  t o  t h e  

s l i g h t  i n c r e a s e s  in  randomness t h a t  o c c u r r e d  between 1949 and 1973.

Res idua l  Dwe l1 ings

Res idua l  d w e l l i n g s  r e p r e s e n t i n g  th e  remnants o f  e a r l i e r  s e t t l e m e n t ,  

g r a d u a l l y  became o r i e n t e d  t o  t h e  n u c l e a t e d  s e t t l e m e n t s  i n  Kiowa County  

d u r i n g  th e  cou rse  o f  t h i s  s t u d y .  The r e s i d u a l  d w e l l i n g s '  p a t t e r n
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changed f ro m  be ing  c l o s e  t o  random in \ 3 3 b - \ Sh 3  t o  s l i g h t l y  c l u s t e r e d  

in  1949- 1973.

The 1,998 d w e l l i n g s  t h a t  remained a t  t h e  end o f  t h e  1936-1949 p e r 

iod formed 85 p e r c e n t  o f  t h e  r u r a l  s e t t l e m e n t  in 1949- The r e s i d u a l  

r a t e  f o r  t h i s  p e r i o d  was 61 .2 6  p e r c e n t .  A t  t h e  end o f  t h e  1949-1973 

p e r i o d ,  t h e  751 d w e l l i n g s  i n  t h i s  c a t e g o r y  amounted t o  74 p e r c e n t  o f  

t h e  r u r a l  s e t t l e m e n t  m a t r i x .  R es idua l  d w e l l i n g s  in th e  r u r a l  s e t t l e m e n t  

dec reased  11 p e r c e n t  f rom  th e  e a r l i e r  p e r i o d ,  b u t  they  c o n s t i t u t e d  th e  

m a j o r i t y  o f  th e  d w e l l i n g s  c o m p r i s i n g  th e  1973 r u r a l  s e t t l e m e n t .  Because 

o f  t h e  l o s s  o f  1 ,247 homes f rom  th e  1949 r u r a l  s e t t l e m e n t  m a t r i x ,  the  

r e s i d u a l  r a t e  was 37*58 p e r c e n t  in  1973*

P a t t e r n  A n a l y s i s  o f  R es idua l  D w e l l i n g s

N ea re s t  n e ig h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s  i n d i c a t e d  t h a t  the 

d i s t r i b u t i o n  o f  r e s i d u a l  d w e l l i n g s  became s l i g h t l y  c l u s t e r e d  w i t h  t i m e .  

For t h i s  d i s t r i b u t i o n  f ro m  1936 u n t i l  1949 the  n e a r e s t  n e i g h b o r  measure 

i n d i c a t e d  a p a t t e r n  c l o s e  t o  randomness w i t h  R = 0 .92 5  a t  t h e  0.01 

l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  (T a b le  17 ) .  The n e a r e s t  n e ig h b o r  

s t a t i s t i c  was s l i g h t l y  l o w e r  d u r i n g  th e  1949-1973 i n t e r v a l ,  i n d i c a t i n g  

t h a t  t h e  s t a b i l i t y  became s l i g h t l y  c l u s t e r e d  d u r i n g  t h i s  i n t e r i m .  The 

R s t a t i s t i c ,  O .86 IO, was a l s o  s i g n i f i c a n t .

The d w e l l i n g  d i s t r i b u t i o n s  measured w i t h  q u a d r a t  a n a l y s i s  f o r  t h e  

1936-1949 p e r i o d  i n d i c a t e d  s l i g h t  c l u s t e r i n g ,  bu t  i n c o n s i s t e n c i e s  were 

r e v e a le d  in  the  v a r ia n c e - m e a n  r a t i o s  f o r  th e s e  q u a d r a t s  as ev iden ce d  by 

th e  d e c l i n e  in  t h e  r a t i o s  f r om  th e  0.31 t o  t h e  1 .0  square m i l e  c e l l s  

(T a b le  18) .  A s i m i l a r  r a t i o  d rop  o c c u r r e d  w i t h i n  the  l a t e r  d i s t r i b u 

t i o n s .  Var iance-m ean  r a t i o s  were s i g n i f i c a n t  a t  t h e  0.001 l e v e l ,  e xc e p t
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I H D L C  I /

NEAREST NEIGHBOR STATISTICS FOR THE RESIDUAL DWELLING MATRICES 
IN KIOWA COUNTY FOR THE PERIODS: 1936-1949 AND 1949-1973

T o t a l  Pe rcen tage  o f R Standa rd  V a r i a t e
Per i ods Number S e t t l e m e n t  M a t r i x S t a t i  s t i  c o f  Normal Curve

1936-1949 1,998 84 .77 0.921 -  3 . 3851^
1949-1973 751 73 .78 0.861 -  9 .71353

SOURCE: Counts and ca l c u l a t i o n s  f ro m Genera l  Highway Maps -
Kiowa County , Oklahoma: 1936 and 1943 and t  he f i c i u iiiap o f  1373.

^Leve l o f  s t a t i s t i c a l  s i g n i f i c a n c e  < 0 . 0 1 .

TABLE 18

QUADRAT ANALYSIS STATISTICS FOR RESIDUAL DWELLING MATRICES
IN KIOWA COUNTY FOR THE PERIODS: 1936- 1949 AND 1949-1973

P e r io d s Var iance-M ean Ch i -Squa  red Degrees o f  S t a t i s t i c a l
Quadrats R a t i o s T e s t  R e s u l t s Freedom S i g n i f i c a n c e

( i n  sq ua re
mi l e s )

1936-1949
0.31 1.4424 39 .4046 4 .001
0 .4 3 1.3390 18.6493 4 .001
1 .00 1.1500 57 .0059 6 .001
2 .0 0 1.6689 17.3567 9 . 0 5 - . 0 2
3 .0 0 1 .5692 48 .4 289 12 .001
4 .0 0 1.3516 96 .3282 13 .001

1949-1973
0.31 2 .0 673 156.0470 2 .001
0 . 4 3 2.3559 82.9140 2 .001
1 .00 2 .3 330 19.8188 3 .001
2 .0 0 2 .9468 91 .5558 5 .001
3 .00 2 .7587 88 .6600 6 .001
4 .0 0 2 .0139 46 .7304 7 .001

SOURCE: Data d e r i v e d  r rom t n e  u e n e r a i  Hignway riaps - Kiowa
C oun ty ,  Oklahoma: 1936 and 1949 and f rom  th e  f i e l d  map o f  1973-
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f o r  th e  2 square  m i l e  q u a d r a t  d u r i n g  ] 33o- ' \ 9^9  • More c o n s i s t e n c y  was 

d i s p l a y e d  in  th e  measurement  o f  t h e  19^9~1973 r e s i d u a l  d w e l l i n g s .

The v a r ia n c e -m e a n  r a t i o s  in c re a s e d  f rom 2.0673  f o r  th e  0.31 square m i l e  

c e l l  t o  2 .9 4 6 8  f o r  t h e  2 squa re  m i l e  c e l l  d i s t r i b u t i o n s ,  then  d e c l i n e d  

to  2 .0 139  f o r  the  4 sq ua re  m i l e  q u a d r a t  d i s t r i b u t i o n .  A l l  o f  the  

l a t t e r  measurements r e g i s t e r e d  h i g h e r  deg rees  o f  c l u s t e r i n g  than  th ose  

f o r  th e  p r e v i o u s  p e r i o d .  Lev e ls  o f  s t a t i s t i c a l  s i g n i f i c a n c e  f o r  a l l  o f  

th e  d i s t r i b u t i o n s  f o r  the  6 c e l l  s i z e s  were a t  t h e  0.001 l e v e l .

O th e r  Measurements o f  Res idua l  D w e l l i n g s

Two measurements and a c l a s s i f i c a t i o n  were a p p l i e d  t o  th e  r e s i d u a l  

d w e l l i n g  d a ta  f r o m  t h e  sequences t o  i n t e r p r e t  t h e  p a t t e r n  a n a l y s i s  

r e s u l t s  more e f f e c t i v e l y .  The s tu d y  a rea  was d i v i d e d  i n t o  two segments 

u s i n g  a 6 m i l e  r a d i u s  f rom  n u c l e a t e d  s e t t l e m e n t s  as t h e  d i v i s i o n .  A 

r e s i d u a l  r a t i o ,  i . e .  t he  number o f  d w e l l i n g s  r e m a i n i n g  f r o m  th e  b e g i n 

n i n g  t o  t h e  end o f  t h e  p e r i o d  /  t h e  number o f  d w e l l i n g s  a t  t h e  b e g i n 

n in g  o f  t h e  p e r i o d ,  was computed f o r  each m i l e a g e  zo ne .  Such a measure 

was u s e f u l  in  r e c o g n i z i n g  t e n d e n c ie s  f o r  h o u s in g  r e s i d u a l s  w i t h i n  each 

m i l e  f o r  t h e  d i f f e r e n t  s i z e d  commerc ia l  c e n t e r s .  D w e l l i n g  d a ta  were 

c h a r t e d  on a f r e q u e n c y  p o l y g o n ,  and t h e i r  d i s t r i b u t i o n  was d e s c r i b e d  

and compared t o  an ave ra ge  r e s i d u a l  p r o p o r t i o n .  D w e l l i n g  t y p e s ,  fa rm 

and n o n - f a r m ,  were c l a s s i f i e d  and i d e n t i f i e d  f o r  r e s p e c t i v e  m i l e age  

z o n e s .

R es idu a l  D w e l l i n g s  Around N u c le a te d  S e t t l e m e n t s . in  1949 r e s i d u a l  

d w e l l i n g s ,  w h ic h  remained f o r  13 ye a rs  in t h e  6 m i l e  r a d i i  f o r  the 

n u c l e a t e d  s e t t l e m e n t s ,  c o n s t i t u t e d  59 p e r c e n t  o f  t h a t  f o r  Kiowa Coun ty .  

T h i s  d i s t r i b u t i o n  was s l i g h t l y  skewed towards  t h e  n u c l e a t e d  s e t t l e m e n t s ,
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s i n c e  i t  o c c u p ie d  54 p e r c e n t  o f  the  c o u n t y ' s  a r e a .  The r e s i d u a )  r a t e  

he re  was 60 .5 4  p e r c e n t ,  s l i g h t l y  l o w e r  than  th e  c o u n t y ' s  r a t e  o f  61 .2 6  

p e r c e n t .  S ince  t h i s  r a t e  was n e a r l y  com parab le  t o  t h e  c o u n t y ' s ,  the  

d i s p r o p o r t i o n  in th e  number o f  r e m a in in g  d w e l l i n g s  r e f l e c t e d  a s i m i l a r  

c o n d i t i o n  in  th e  e a r l i e r  r u r a l  s e t t l e m e n t .

The r e s i d u a l  r a t i o s  f o r  a l l  o f  t h e  n u c l e a t e d  s e t t l e m e n t s '  r a d i a l  

areas showed t h a t  t h e r e  was a te nd en cy  f o r  t h e  re m a in in g  h o u s in g  t o  

d e c l i n e  s l i g h t l y  w i t h  d i s t a n c e .  For a l l  c e n t e r s  t h e s e  d w e l l i n g s  were 

m o d e r a t e l y  h i g h  in  th e  f i r s t  m i l e ,  t h e n  d e c l i n e d  s l i g h t l y  t o  a moderate 

l e v e l ,  and remained r e l a t i v e l y  c o n s t a n t  t h r o u g h  th e  s i x t h  m i l e  ( F i g .  30 ) .  

The d w e l l i n g s  a round  H o b a r t  d e v i a t e d  the  most f rom  th e  c o u n t y ' s  gen

e r a l i z a t i o n s ,  when t e n d e n c i e s  f o r  t h e  v a r i o u s  s i z e d  c om m un i t ie s  were 

c o n s i d e r e d  s e p a r a t e l y .  I t s  r a t i o  i n d i c a t e d  t h a t  t h e s e  homes were h i g h e r  

o v e r a l l  and t h a t  t h e y  dec reased  g e n e r a l l y  w i t h  d i s t a n c e  f rom t h e  node 

( F i g .  3 1 ) .  Both th e  m od e ra te  and s m a l l  s i z e d  p la c e s  had h i n t e r l a n d s  

where t h e  g e n e r a l  te n d e n c y  o f  c o n s t a n c y  f o r  d w e l l i n g  s t a b i l i t y  a p p l i e d .

W i th  two e x c e p t i o n s  t h e  d i s t r i b u t i o n  f o r  r e s i d u a l  d w e l l i n g s  was 

s m a l l e r  b u t  p r o p o r t i o n a l  co m parab le  t o  t h e  1936 r u r a l  s e t t l e m e n t  th ro u g h  

th e  6 m i l e s .  C o n s e q u e n t l y ,  the  number o f  d w e l l i n g s  p e r  m i l e  i n c r e a s e d  

f r o m  1 m i l e  th r o u g h  th e  f o u r t h  and then  l e v e l e d  o f f  ( F i g .  3 2 ) .  The 

a v e rag e  r e s i d u a l  d w e l l i n g  r a t e  was used f o r  c o m p u t in g  e x p e c te d  r e s i d u a l  

amounts f o r  each m i l e ,  and then  t h e  o b s e rve d  amount o f  r e m a in in g  d w e l 

l i n g s  was compared t o  i t  t o  i d e n t i f y  d e v i a t i o n s .  In t h e  f i r s t  m i l e  a 

25 p e r c e n t  excess  in  t h e  r e m a in in g  d w e l l i n g s  o c c u r r e d  w h ic h  sugges te d  

th e  im p o r ta n c e  o f  d w e l l i n g  s i t e s  ne a r  n u c l e a t e d  s e t t l e m e n t s .  D e f i c i e n 

c i e s  in  the  d w e l l i n g  d i s t r i b u t i o n  o f  5 t o  6 p e r c e n t  were  found  between
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5 and 6 m i l e s ,  and a l t h o u g h  these  were sm a l l  d e f i c i e n c i e s ,  t h e i r  

oc c u r re n c e s  were i n d i c a t i v e  o f  a dec rease  in  t h e  r e s i d u a l  d w e l l i n g  

numbers as d i s t a n c e  f r o m  th e  commerc ia l  c e n t e r s  i n c r e a s e d .  The de 

c reased  d w e l l i n g  numbers h e r e ,  as measured by th e  r e s i d u a l  r a t i o s ,  

o p e r a t e d  e s p e c i a l l y  around  th e  s m a l l e r  and moderate s i z e d  p l a c e s .

Farm d w e l l i n g s  composed o v e r  32 p e r c e n t  o f  t h e  r e s i d u a l  h o u s in g ,  

and r e p r e s e n te d  a t  l e a s t  Sh p e r c e n t  o f  the  d w e l l i n g s  in  each m i l e ,  

e x c e p t  f o r  the  f i r s t  (T a b le  l ÿ ) .  N on - fa rm  d w e l l i n g s  we re  o v e r  7 p e r c e n t  

o f  t h i s  d i s t r i b u t i o n ,  however  t h e i r  g r e a t e s t  impact  on the  r u r a l  s e t t l e 

ment was in the  f i r s t  m i l e .  These homes r e p r e s e n te d  53 p e r c e n t  o f  those  

found in 1949. Farm l a b o r e r s  were t h e  m a jo r  o cc u p a n ts  o f  th e s e  r e s i 

dences .  The n o n - fa r m  r e s id e n c e s  s i t u a t e d  i n  t h e  o t h e r  5 m i l e  zones 

were a s s o c i a t e d  w i t h  e i t h e r  a few sc hoo l  comp lexes ,  some s i n g l e  b u s in e s s  

e s t a b l i s h m e n t s  a t  c r o s s r o a d s ,  and a few p r o c e s s i n g  o r  i n d u s t r i a l  s i t e s .

A low p e rc e n ta g e  o f  t h e  homes were s i t u a t e d  a l o n g  o r  n e a r  t h e  main 

roads ,  s i n c e  most o f  the  h o u s in g  was s t i l l  c l o s e l y  t i e d  t o  q u a r t e r -  

s e c t i o n  fa rm s .

The p e rc e n ta g e s  o f  r e s i d u a l  d w e l l i n g  f o r  t h e  s t u d y  a rea  t h a t  

o c c u r r e d  w i t h i n  6 m i l e s  o f  v i l l a g e s  and towns by th e  end o f  t h e  second 

sequence was o n l y  1 p e r c e n t  h i g h e r  than  f o r  t h e  p r i o r  p e r i o d .  S i x t y  

p e r c e n t  o f  t h e  d w e l l i n g s  f o r m i n g  t h i s  d i s t r i b u t i o n  o c c u p i e d  54 p e r c e n t  

o f  t h e  c o u n t y ' s  a r e a .  As in th e  p r e v i o u s  i n s t a n c e  t h i s  r e p r e s e n t e d  a 

d i s p r o p o r t i o n a t e  sha re o f  t h e  d w e l l i n g s  in  t h e  c o u n t y .  T h i s  s e t t i n g ' s  

d w e l l i n g  r e s i d u a l  r a t e  was 32 .96  p e r c e n t ,  w h ich  exceeded th e  c o u n ty  

r a t e ,  31 .86  p e r c e n t ,  by j u s t  o v e r  1 p e r c e n t .  C o m p a r a b i l i t y  o f  the  

two r e s i d u a l  r a t e s  r e f l e c t  a s i m i l a r  d i s p a r i t y  in the  r u r a l  s e t t l e m e n t

in  1949.
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TABLE Î9

TOTAL RESIDUAL DWELLINGS AND THEIR PERCENTAGES FOUND IN THE 6 MILE 
RADII SURROUNDING ALL VILLAGES AND TOWNS, ALONG WITH THEIR FARM AND 

NON-FARM COMPOSITION, FOR KIOWA COUNTY: 1936-1949 AND 1949-1973

P e r io d s Residua 1 D w e l l i n g s C om pos i t i o n  by M i le a ge Zones
Radia l T o t a l s Pe rcen tages Fa rms Non-Farms

Mi 1eage By Mi l es For  the  County Number P e rc e n ts Number P e rc e n ts
Zones

1936-1949
1 M i l e 130 6 .5 0 61 46 .92 69 53 .0 7
2 M i l e s 149 7 .45 141 94 .6 3 8 5 .3 6
3 M i l e s 194 9 .7 0 192 98 .96 2 1.03
4 M i l e s 242 12.11 239 98 .7 6 3 1,24
5 M i l e s 228 11 .41 227 99 .56 1 0 .4 4
6 M i l e s 245 12.16 239 97 .55 6 2 .4 4

1949-1973
1 M i l e 77 10.25 20 25 .97 57 74 .02
2 M i l e s 69 9 .1 8 56 81 .15 13 18.84
3 M i l e s 77 10.25 73 94 .8 0 4 5 .1 9
4 M i l e s 81 10.78 80 98 .7 6 1 1.23
5 M i l e s 67 8 .92 64 95 .5 2 3 4 .4 7
6 M i l e s 81 10.78 79 97 .53 2 2 .4 6

SOURCE: Data d e r i v e d  f r o m  t h e  General  Highway Maps -  Kiowa C o un ty ,
Oklahoma:  1936 and 1949 and f rom  th e  f i e l d  map o f  1973.

D w e l l i n g  r e s i d u a l  r a t i o s  f o r  th e  a rea  a round a l l  o f  t h e  v i l l a g e s  

and towns d e c l i n e d  f ro m  a h ig h - m o d e r a te  l e v e l  in  the  f i r s t  m i l e  t o  a 

l o w -m ode ra te  l e v e l  a t  5 m i l e s  and rose s l i g h t l y  in  th e  s i x t h  m i l e  

( F i g .  30)-  The r a t i o  p r o f i l e  f o r  t h i s  l a t t e r  p e r i o d  was low e r  t han  i t s  

p r e d e c e s s o r .  The a rea  s u r r o u n d i n g  H o b a r t  changed f rom  t h e  fo r m e r  

sequence where t h e  re m a in in g  d w e l l i n g s  r a t i o  was modera te  in  the  f i r s t  

2 m i l e s  as was e x p e c te d .  S u b s e q u e n t l y ,  however ,  i t  was low and remained 

a t  a low l e v e l  th ro u g h  the  s i x t h  m i l e  ( F i g .  33) .  For  moderate s i z e d  

p la c e s  th e  p r o f i l e  was s i m i l a r  t o  i t s  e a r l i e r  c o u n t e r p a r t ,  a l t h o u g h  

somewhat l ow e r  th r o u g h  t h r e e  m i l e s .  Beyond t h r e e  m i l e s  t h e r e  was a 

d e c l i n e  t o  lo w -m o de ra te  l e v e l s .  D w e l l i n g  r e s i d u a l s  around  s m a l l e r
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RESIDUAL DWELLING RATIOS FOR 1 - 6 MILE RADII AROUND 
HOBART, MODERATE AND SMALL SIZE PLACES, 1949-1973

Hobart

\  M o d e ra te  Size Places

Small Size Places

O

F i g u r e  33

—r-
2 6 MILES

p la c e s  came c l o s e s t  t o  m a tc h in g  th e  g e n e r a l  t e n d e n c i e s  f o r  t h e  s tu d y  

a r e a .

The d i s t r i b u t i o n  o f  r e s i d u a l  d w e l l i n g s  by t h e  m i l e  in  the  r a d i a l  

zones was more o r i e n t e d  tow a rds  th e  nodes th a n  d u r i n g  t h e  p r e v i o u s  

p e r i o d  ( F i g .  3 4 ) .  A l t h o u g h  t h i s  d i s t r i b u t i o n  resembled th e  1949 r u r a l  

s e t t l e m e n t  somewhat,  i t s  in c re a s e d  o r i e n t a t i o n  t o  n u c l e a t e d  s e t t l e 

ments was a p p a r e n t  near  t h e s e  nodes as w e l l  as a t  4 t o  6 m i l e s .  Us ing  

th e  p e r c e n ta g e  f o r  th e  mean r e s i d u a l  r a t e  as a c om pa r ison  in  each m i l e ,  

excesses  in  d w e l l i n g  r e s i d u a l s  o c c u r r e d  t h r o u g h  th e  second m i l e  f rom  

t h e  c e n t e r s .  D w e l l i n g s  in  the  f i r s t  m i l e  were 71 p e r c e n t  h i g h e r  than  

would o c c u r  u s in g  t h i s  r a t e ,  and th e  c o u n t  in  t h e  second m i l e  was 23 

p e r c e n t  h i g h e r .  For t h e  4 t o  6 m i l e  zones ,  r e s i d u a l  d e f i c i e n c i e s



ABSOLUTE NUMBER OF RESIDUAL DWELLINGS IN CONSECUTIVE RADII
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am oun t i ng  t o  25,  29,  and 6 p e r c e n t ,  r e s p e c t i v e l y ,  were o b s e rv e d .  These 

d e v i a t i o n s  a c c e n tu a te d  c o n d i t i o n s  t h a t  e x i s t e d  in the  f i r s t  sequence.

A l t h o u g h  82 p e r c e n t  o f  t h e  d w e l l i n g s  in  the  d i s t r i b u t i o n  were 

fa rm  houses ,  the  o r i e n t a t i o n  o f  t h i s  d i s t r i b u t i o n  t o  n u c l e a t e d  s e t t l e 

ments r e s u l t e d  p r i m a r i l y  f rom the  n o n - fa r m  homes w h ic h  fo rmed  t h e  

r e m a in in g  18 p e r c e n t .  N o n - fa rm  ho u s in g  n o t  o n l y  ga in ed  p r o p o r t i o n a t e l y  

in the f i r s t  3 m i l e s  f rom  n u c l e a t e d  s e t t l e m e n t s  a f t e r  t h e  f i r s t  p e r i o d ,  

bu t  t h e  numbers a l s o  s i g n i f i c a n t l y  exceeded th ose  p r e d i c t e d  by s t u d y i n g  

the  ave ra ge  r e s i d u a l  r a t e s .  !n a d d i t i o n ,  t h e  number o f  fa rms r e m a in in g  

in the  second and t h i r d  m i l e s  s l i g h t l y  exceeded t h e i r  a n t i c i p a t e d  

numbers (T ab le  1 9 ) .  There  was c o m p a r a t i v e l y  l i t t l e  change in  the  fa rm  -  

n o n - fa r m  c o m p o s i t i o n  i n  each m i l e  in  t h e  o u t e r  t h r e e  m i l e s  o f  these  

r a d i a l  a reas  d u r i n g  th e  two p e r i o d s .  C o n s e q u e n t l y ,  t h e  p e r c e n ta g e  o f  

homes s i t u a t e d  w i t h i n  3 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  in c re a s e d  f rom  

24 t o  30 p e r c e n t  o f  a l l  t h o se  in th e  r e s i d u a l  c a t e g o r y  f r o m  th e  f i r s t  

t o  t h e  second p e r i o d .  S id e w a lk  f a r m e r s  o c c u p ie d  th e  m a j o r i t y  o f  the  

no n - fa rm  houses in th e s e  s e t t i n g s ,  b u t ,  as in  th e  fo r m e r  p e r i o d ,  some 

o f  t h e  o c c u p a n ts  worked i n ,  o r  owned, b us in e ss e s  in t h e  commerc ia l  

c e n t e r s .  Hous ing in  t h i s  c a t e g o r y  showed a d i s t i n c t i v e  o r i e n t a t i o n  t o  

m a jo r  roads in  t h i s  s i x  m i l e  s e t t i n g  by th e  end o f  t h i s  t i m e .

Res idua l  D w e l l i n g s  Beyond t h e  S i x  M i l e  R a d i i . The r e s i d u a l  d w e l l i n g  

m a t r i x  l y i n g  o u t s i d e  o f  th e  6 m i l e  r a d i i  o f  n u c l e a t e d  s e t t l e m e n t s  was 

4 l  p e r c e n t  o f  t h a t  f o r  the  c o u n ty  a t  t h e  end o f  the  1936-1949 p e r i o d  

and 40 p e r c e n t  in  1973. D u r in g  b o th  p e r i o d s  these  p o r t i o n s  o f  the  

d w e l l i n g  r e s i d u a l s  o c c u p ie d  46 p e r c e n t  o f  the c o u n t y .  These d i s t r i b u 

t i o n s  were  le s s  than  p a r i t y .  T h i s  c o n d i t i o n  e x i s t e d  a t  the  end o f  b o th
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p e r i o d s ,  s i n c e  t h e  d w e l l i n g  r e s i d u a l  r a t e s  t h a t  o c c u r r e d  were s i m i l a r

t o  th o s e  f o r  t h e  c o u n t y .  These r a t e s  were 62 p e r c e n t  f o r  the  e a r l y

sequence and 30 p e r c e n t  f o r  t h e  l a t e r  p e r i o d .  The r a t e s  f o r  th e  c o u n t y

were 61 and 32 p e r c e n t ,  r e s p e c t i v e l y .

Two o f  the  measurements t h a t  f o l l o w  were computed f rom  data

observed  in th ese  o u t l y i n g  a rea s  w i t h i n  c o n c e n t r i c  c i r c l e s  w h ich  were

c e n te re d  in  the  n e a r e s t  v i l l a g e  o r  town in  Kiowa C oun ty .  S in ce  two

segments o f  t h i s  o u t l y i n g  p a r t  o f  t he  c o u n t y  were c l o s e s t  t o  commerc ia l

c e n t e r s  i n  c o n t i g u o u s  c o u n t i e s ,  t h e  obse rved  da ta  f r o m  th e s e  areas  were

no t  i n c l u d e d  in  e i t h e r  th e  r e s i d u a l  d w e l l i n g  r a t i o s  o r  i n  t h e  d i s t r i 

ct
b u t i o n s '  f r e q u e n c y  p o l y g o n s .  These d a ta  and r a t i o s  were c o n s id e r e d  t o  

be r e p r e s e n t a t i v e  f o r  t h e  c o u n t y .

The r e s i d u a l  d w e l l i n g  r a t i o  p r o f i l e s  f o r  t h e  o u t l y i n g  a reas  t o  

n u c le a t e d  s e t t l e m e n t s  i n  t h e  c o u n t y  d u r i n g  th e  two p e r i o d s  were s i m i 

l a r ,  but  t h a t  f o r  th e  l a t t e r  p e r i o d  was lo w er  ( F i g .  35 ) -  The r a t i o s  

were o r  became lo w e r  i n  t h e  f i r s t  3 m i l e s ,  then  in c r e a s e d  t h r o u g h  13 

m i l e s ,  dec reased  s t e a d i l y  u n t i l  16 m i l e s ,  and th e n  i n c r e a s e d  in  t h e  

d i s t a n t  m a r g i n s .  Two d i f f e r e n c e s  in  t h e  l a t e r  p r o f i l e ,  however ,  were 

s u f f i c i e n t  t o  a f f e c t  a s u b t l e  change i n  i t s  t r e n d  as compared t o  t h a t  

f rom  th e  e a r l i e r  sequence.  R e s id u a l  r a t i o s  a t  7 t o  8 m i l e s  were low e r  

t han  e a r l i e r ,  and th o s e  i n  th e  most  d i s t a n t  s e t t i n g s  were h i g h e r .  Con

s e q u e n t l y ,  a l t h o u g h  t h e  t r e n d  f o r  d w e l l i n g  r e s i d u a l s  was c o n s t a n t  f o r  

Zj
These two s e t t i n g s  were com pr ised  by an a re a  c l o s e  t o  S e n t i n e l  i n  

W ash i ta  Coun ty  and a n o t h e r  a rea  a l o n g  Kiowa C o u n t y ' s  n o r t h e a s t e r n  
boundary  w h i c h  was n e a r e s t  t o  Caddo Coun ty .  For  th e  1936-1949 p e r i o d ,  
116 r e s i d u a l  d w e l l i n g s  o r  5 .8 0  p e r c e n t  o f  the  t o t a l  in  t h i s  c a t e g o r y  
were in  th e s e  s e t t i n g s .  A t  the  end o f  t h e  l a t t e r  p e r i o d ,  33 r e s i d u a l  
d w e l l i n g s ,  5 .19  p e r c e n t  o f  the  t o t a l  f o r  t h i s  c a t e g o r y ,  were in  t h e s e  
two l o c a t i o n s .
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RESIDUAL DW ELLING RATIOS FOR 7 -  18 MILE R AD II 
A R O U N D  ALL PLACES. 1 9 3 6 -1 9 4 9  A N D  lo d o .to y g

1 9 3 6 -  1 94 9

F i g u r e  35
11 13 15 17 MILES

th e  e a r l y  p e r i o d ,  t h a t  f o r  t h e  l a t t e r  p e r i o d  in c re a s e d  g r a d u a l l y  w i t h  

d i s t a n c e .

The r e s i d u a l  d w e l l i n g  r a t i o  p r o f i l e s  f o r  t h e  v a r i o u s  s i z e d  com

m u n i t i e s  d i f f e r e d  f rom th e  g e n e ra l  t r e n d s  d u r i n g  b o th  sequences.

H o b a r t ,  t h e  c o u n t y ' s  l a r g e s t  c e n t e r ,  had a d e c l i n i n g  p r o f i l e  com parab le  

t o  t h e  g e n e r a l  t r e n d  d u r i n g  1936 -1949 ,  bu t  d u r i n g  t h e  l a t t e r  p e r i o d  th e  

p r o f i l e  was e r r a t i c  ( F i g s . 36 and 3 7 ) .  Modera te  s i z e d  p la c e s  had a p r o 

f i l e  w h ic h  d e c l i n e d  u n s t e a d i l y  f r o m  h ig h - m o d e r a t e  t o  lo w -m o d e ra te  l e v e l s  

in  the  e a r l y  p e r i o d ,  but  t h e i r  p r o f i l e s  c l o s e l y  matched t h e  g e n e ra l  

p r o f i l e  by t h e  l a t e  p e r i o d .  For th e  a reas  c l o s e s t  t o  sm a l l  p l a c e s ,
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bo th  r a t i o  p r o f i l e s  were s i m i l a r  t o  t h e  ge ne ra ]  t r e n d s  t h r o u g h  17 and 

15 m i l e s ,  r e s p e c t i v e l y ;  d u r i n g  th e  e a r l y  and l a t e  sequences ,  bu t  then  

each p r o f i l e  dropped q u i c k l y  t o  th e  b a s e l i n e .

Res idua l  d w e l l i n g  d i s t r i b u t i o n s  were ,  in  g e n e r a l ,  p r o p o r t i o n a l  t o  

t h e  r u r a l  s e t t l e m e n t  i n  t h i s  area a t  th e  b e g i n n i n g  o f  each p e r i o d  

( F i g s .  32 and 3 4 ) .  D e v i a t i o n s  f ro m  a t r u l y  p r o p o r t i o n a l  d i s p e r s i o n  o f  

d w e l l i n g s  o c c u r r e d ,  j u s t  as w i t h i n  t h e  a rea  6 m i l e s  o f  commerc ia l  c e n 

t e r s .  None o f  th e  excesses o r  d e f i c i e n c i e s  t h a t  o c c u r r e d  e a r l i e r  

d e v i a t e d  more than l8  p e r c e n t  f rom  t h e  exp ec te d  v a l u e s .  Many o f  t h e s e  

d e v i a t i o n s  were a c c e n tu a te d  by t h e  second sequence.  One n o t a b l e  

d e f i c i e n c y  o c c u r r e d  in  the  l a t t e r  d i s t r i b u t i o n  a t  7 t o  8 m i l e s ,  where 

d e f i c i t s  o f  f rom  I 6 t o  20 p e r c e n t  e x i s t e d .  P r e v i o u s l y  th e se  2 m i l e s  

had v a l u e s  s l i g h t l y  above p a r i t y .  Marked r e s i d u a l  d w e l l i n g  o c c u r r e n c e  

e x i s t e d  a t  10 t o  13 m i l e s ,  as in  th e  p r e v i o u s  p e r i o d ,  where i t  ranged 

f rom 16 t o  47 p e r c e n t .  A t  17 m i l e s  r e s i d u a l  numbers above p a r i t y  

o c c u r r e d  d u r i n g  b o th  sequences,  bu t  t h e  d i s p a r i t y  i n  th e  second sequence 

was 200 p e r c e n t ,  compared t o  o n l y  11 p e r c e n t  e a r l i e r .  However ,  t h i s  

l a t t e r  excess  re p r e s e n t e d  a minimum number o f  d w e l l i n g s .

N e a r l y  a l l  o f  t h e s e  d w e l l i n g s  were a t  f a r m s t e a d s .  Most d w e l l i n g s  

tended t o  be in th e  v i c i n i t y  o f  m a jo r  r oads .  T h i s  tendency  became 

more pronounced in  the  1949-1973 r e s i d u a l  d w e l l i n g  m a t r i x  and fo c u s e d  

s p e c i f i c a l l y  upon paved roads.  On ly  234 d w e l l i n g s  remained in t h i s  

p o r t i o n  o f  the  c o u n t y  by 1973, compared t o  t h e  816 re s id e n c e s  a t  the  

end o f  th e  f i r s t  p e r i o d .

I n t e r p r e t a t i o n  o f  R e s id ua l  D w e l l i n g  Occur rences

The r e s i d u a l  d w e l l i n g  m a t r i x  changed f ro m  be ing  c l o s e  t o  random
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d u r i n g  1936-19^9 t o  a s l i g h t l y  c l u s t e r e d  p a t t e r n  f o r  1949-1973- These 

r e s u l t s  s u p p o r te d  the  re s e a rc h  h y p o t h e s i s .  The m a jo r  causes  f o r  t h i s  

p a t t e r n  becoming s l i g h t l y  c l u s t e r e d  were t h a t  many o f  t h e  d w e l l i n g s  in  

th e  v i c i n i t y  o f  n u c l e a t e d  s e t t l e m e n t s  and a lo n g  o r  nea r  m a jo r  roads 

t h r o u g h o u t  the  s t u d y  a rea  were c o n t i n u o u s l y  o c c u p i e d .

A b s o l u t e  and p r o p o r t i o n a l  d e c l i n e s  in  t h e  r e s i d u a l  d w e l l i n g  com

ponen t  o f  r u r a l  s e t t l e m e n t  d u r i n g  the  two sequences p r o v i d e d  p o t e n t i a l  

f o r  o c c u p y in g  d w e l l i n g s  w i t h  the most a c c e s s i b i l i t y  t o  n u c l e a t e d  s e t t l e 

ments .  Res idua l  d w e l l i n g  r a t e s  o f  51 and 32 p e r c e n t  o c c u r r e d  in  Kiowa 

County  f o r  these  c o n s e c u t i v e  p e r i o d s .  From th e s e  s e q u e n t i a l  r e s i d u a l  

r a t e s ,  l o s s e s  were d i s c e r n e d  t h a t  amounted t o  39 p e r c e n t  f o r  1936-19^9 

and 68 p e r c e n t  f o r  1949-1973-  These r e d u c t i o n s ,  in  t u r n ,  caused th ese  

r e s i d u a l s  i n  t h e  r u r a l  s e t t l e m e n t  t o  d e c re a s e  11 p e r c e n t ,  f r om 85 p e r 

c e n t  i n  1949 t o  74 p e r c e n t  by 1973-

R e s id u a l  d w e l l i n g s  w i t h i n  t h e  6 m i l e  a re a s  e n c i r c l i n g  n u c le a te d  

s e t t l e m e n t s  ga ined  o n l y  1 p e r c e n t  o f  t h e  c o u n t y ' s  t o t a l  f r o m  th e  f i r s t  

t o  th e  second p e r i o d ,  c h ang in g  f rom  59 t o  60 p e r c e n t .  A t  the same t i m e ,  

w i t h i n  th e  6 m i l e  a re a s  t h e r e  was change.  A 6 p e r c e n t  g a in  o c c u r r e d  in  

th e  d w e l l i n g s  t h a t  remained f o r  1949-1973 as compared t o  th e  e a r l i e r  

p e r i o d  in  th e  f i r s t  3 m i l e s  f rom  th e s e  commerc ia l  c e n t e r s .  C o n s e q u e n t l y ,  

a s i m i l a r  p e rc e n ta g e  o f  d w e l l i n g s  was l o s t  f r o m  4 t o  6 m i l e s .  Most  o f  

t h i s  g a i n  was in  t h e  non^ fa rm d w e l l i n g  c a t e g o r y  w h i c h  i n c l u d e d  s i d e w a l k  

fa r m e r s  and f a m i l i e s  t i e d  e c o n o m i c a l l y  t o  th e  t r a d e - s e r v i ce c e n t e r s .

F o r t y  one and 40 p e r c e n t  o f  t h e  c o u n t y ' s  r e s i d u a l  d w e l l i n g s  were 

o u t s i d e  o f  t h e  6 m i l e  r a d i i  o f  n u c le a t e d  s e t t l e m e n t s  d u r i n g  bo th  

sequences.  The d i s t r i b u t i o n s  t h a t  e v o l v e d  t h r o u g h  each sequence were .
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in  g e n e r a l ,  p r o p o r t i o n a l  t o  t h e  r u r a l  s e t t l e m e n t  a t  t h e  b e g i n n i n g  o f

One d i s t r i b u t i o n  c h a r a c t e r i s t i c  t h a t  o c c u r r e d  d u r i n g  b o th  sequences 

may be r e v e a l i n g  ab o u t  t h e  e v o l u t i o n  o f  the  r e s i d u a l  d w e l l i n g  m a t r i x .  

Based upon t h e  ave rage  r e s i d u a l  d w e l l i n g  r a t e  f o r  t h e  c o u n t y ,  f r o m  9 

m i l e s  t o  t h e  p e r i p h e r y  r e s i d u a l s  exceeded o r  e q u a l l e d  p a r i t y  on a m i l e 

age b a s i s ;  whe reas ,  between 7 and 9 m i l e s  t h e r e  was a d e f i c i e n c y  d u r i n g  

1936-1949 and a n o t h e r  d e f i c i e n c y  f o r  7 t o  8 m i l e s  d u r i n g  1949-1973-  

The l a t t e r  d e f i c i e n c y  was c o n t i g u o u s  t o  a s i m i l a r  c o n d i t i o n  f ro m  4 t o  

6 m i l e s .  By t h e  end o f  t h e  second p e r i o d  the l o c a t i o n s  o f  t h e  r e s i d u a l  

d w e l l i n g  d e f i c i e n c i e s  sugges te d t h a t  r u r a l  i n h a b i t a n t s  were more 

r e l u c t a n t  t o  v a c a te  a d w e l l i n g  s i t e  f rom  9 m i l e s  tow ards  t h e  c o u n t y ' s  

p e r i p h e r y ,  as compared t o  d w e l l i n g  l o c a t i o n s  between 3 and 8 m i l e s .  

However ,  d w e l l i n g  occupancy  i n  t h e  most  d i s t a n t  p a r t s  o f  t h e  c o u n t y  was 

more p r o b a b l e  when t h e  c l o s e s t  t r a d e - s e r v i ce c e n t e r  was a t  l e a s t  

m odera te  in s i z e ,  i . e .  a l a r g e  v i l l a g e .  An i n f e r e n c e  can be made f rom  

th e s e  f i n d i n g s  t h a t  t h e  l o c a t i o n s  between 3 t o  8 m i l e s  were  t h o s e  

where most  o f  t h e  fa rm s  t h a t  a r e  n o t  o c c u p ie d  by t h e i r  o p e r a t o r s  a r e  

f o u n d ,  a c h a r a c t e r i s t i c  t h a t  has g r a d u a l l y  i n c r e a s e d  i n  Kiowa C oun ty .

A n a l y s i s  o f  t h e  Rura l  S e t t l e m e n t  M a t r i c e s

I t  was h y p o t h e s i z e d  t h a t  the  p a t t e r n  o f  r u r a l  s e t t l e m e n t  would  

become c l u s t e r e d  w i t h  t im e  i n  th e  s t u d y  a rea  i f  r u r a l  d w e l l i n g  s i t e s  

p r o g r e s s i v e l y  r e f l e c t e d  a c c e s s i b i l i t y  t o  n u c l e a t e d  s e t t l e m e n t s  and th e  

r o u t e s  l e a d i n g  t o  them. The a n a l y s e s  t h a t  f o l l o w  t e s t  t h e  v a l i d i t y  o f  

the  r e s e a r c h  h y p o t h e s i s ,  however ,  because o f  t h e i r  u s e f u l n e s s  in  e x p l a i n -
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i ng  changes in  th e  r u r a l  s e t t l e m e n t ,  da ta  f r o m  th e  p r e c e d in g  s e c t i o n  

d e a l i n g  w i t h  t h e  s e t t l e m e n t  p rocesses  and r e s i d u a l  d w e l l i n g s  were 

u t i l i z e d .  The fo cu s  o f  t h e  d i s c u s s i o n  i s  upon the  d w e l l i n g s  c o m p r i s i n g  

th e  r u r a l  s e t t l e m e n t  i n  t h e  s t u d y  a r e a ,  c o n s e q u e n t l y  new s e t t l i n g  and 

r e s i d u a l  d w e l l i n g s  a r e  emphasized c o n s i d e r a b l y  more than  abandonment .

Rura l  s e t t l e m e n t  m a t r i c e s  f o r  1936, 1949,  and 1973 were an a ly z ed  

w i t h  bo th  n e a r e s t  n e i g h b o r  a n a l y s i s  and q u a d r a t  a n a l y s i s .  S i x  d i f f e r 

e n t  q u a d r a t  s i z e s ,  r a n g i n g  f r o m  0.31 squ a re  m i l e s  t o  4 sq ua re  m i l e s ,  

were chosen f o r  o b s e r v i n g  p o i n t  p a t t e r n s  in  th e  s t u d y  a r e a .  The f i r s t  

t h r e e  q u a d r a t  s i z e s  r e p r e s e n te d  minimum c e l l  s i z e s  f o r  each r u r a l  

s e t t l e m e n t  m a t r i x ,  whereas t h e  t h r e e  l a r g e r  s i z e s  were i n c l u d e d  to  

check  f u r t h e r  f o r  randomness .^  Quadra t  a n a l y s i s  was a p p l i e d  t o  t h e  

t h r e e  minimum q u a d r a t s  f o r  t h e  3 y e a r s  and then  t o  th e  s e t s  o f  s i x  

q u a d r a t s  f o r  each o f  th ese  t i m e s .

To supp lemen t  t h e  i n t e r p r e t a t i o n  o f  t h e  r u r a l  s e t t l e m e n t  o t h e r  

d e s c r i p t i v e  measurements were made f o r  t h e  s t u d y  a r e a .  D w e l l i n g s  were 

coun ted  i n  c o n s e c u t i v e  r a d i i  f r om a l l  n u c l e a t e d  s e t t l e m e n t s  t o  t h e  

c o u n t y ' s  b o r d e r s .  The a r e a s  o f  t h e s e  r a d i i  were a l s o  measured.  Dwel 

l i n g  c o u n ts  and t h e  a rea  measurements o f  r a d i i  were c o n v e r t e d  i n t o  

p e r c e n ta g e s .  These d a ta  were used f o r  d e s c r i b i n g  d w e l l i n g  d i s t r i b u t i o n  

w i t h  r e s p e c t  t o  th e  n u c l e a t e d  s e t t l e m e n t s  and th e  a rea  c o n t a i n e d  i n  th e  

measured r a d i i .  Changes i n  t h e  r u r a l  s e t t l e m e n t  c o m p o s i t i o n  were 

d e s c r i b e d  w i t h  new s e t t l i n g  and r e s i d u a l  d w e l l i n g  da ta  f r o m  the  p r e c e d i n g

^ T h i s  app roach i s  cove red  s u c c i n c t l y  in  C h a p te r  I I  w i t h  t h e  d i s 
c u s s i o n  p e r t a i n i n g  to  q u a d r a t  a n a l y s i s .
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s e c t i o n .  Ru ra l  s e t t l e m e n t  was d i s c u s s e d  w i t h i n  and beyond 6 m i l e  

r a d i i  o f  n u c l e a t e d  s e t t l e m e n t s ,  as was done f o r  t h e  p rocess  m a t r i c e s  

and th e  r e s i d u a l  d w e l l i n g  d i s t r i b u t i o n s .  The r a t i o n a l e  f o r  t h e  d i v i s i o n  

was based upon t h e  p r e v a l e n c e  o f  n o n - f a r m  hous ing  w i t h i n  th e  6 m i l e  

rad i u s .

Rura l  S e t t l e m e n t  

The r u r a l  s e t t l e m e n t  i n  Kiowa County  became o r i e n t e d  to  the 

n u c l e a t e d  s e t t l e m e n t s  i n  t h e  p e r i o d  t h a t  was examined.  C o n c u r r e n t l y ,  

i t s  m o rp ho log y  changed f rom  s l i g h t l y  c l u s t e r e d  -  n e a r l y  random t o  a 

d i s t i n c t l y  c l u s t e r e d  te n den cy .

The number o f  d w e l l i n g s  c o n ta i n e d  i n  the  r u r a l  s e t t l e m e n t  in  Kiowa 

County  d e c l i n e d  69 p e r c e n t  between 1936 and 1973- Rura l  s e t t l e m e n t  

c o n s i s t e d  o f  3 ,261 d w e l l i n g s  in  1936. The re were 2 ,3 57  r e s id e n c e s  

c o n s t i t u t i n g  th e  19^9 r u r a l  s e t t l e m e n t ,  11 p e r c e n t  o f  th e  number w h ich  

f o r m u l a t e d  t h e  e a r l i e r  m a t r i x .  By 1973 1,018 homes were c o n t a in e d  in 

t h e  r u r a l  s e t t l e m e n t ,  and t h e i r  number was o n l y  31 p e r c e n t  o f  t h a t  f o r  

1936. However ,  th e  em phasis  in  t h e  f o l l o w i n g  d i s c u s s i o n  i s  upon th e  

d w e l l i n g s  m o rpho lo g y  d u r i n g  th e se  y e a r s  and t h e  c o m p o s i t i o n  r e s u l t i n g  

f r o m  r e s i d u a l  d w e l l i n g s  and new s e t t l i n g .

P a t t e r n  A n a l y s i s  o f  t h e  Rura l  S e t t l e m e n t

N e a r e s t  n e i g h b o r  measurement i n d i c a t e d  t h a t  the  r u r a l  s e t t l e m e n t  

became more c l u s t e r e d  d u r i n g  th e  t i m e  p e r i o d  s t u d i e d  (T ab le  2 0 ) .  T h i s  

p a t t e r n ,  however ,  d i d  n o t  de ve lo p  p r o g r e s s i v e l y .  In 1936 th e  n e a r e s t  

n e i g h b o r  s t a t i s t i c  was 0 . 8 6 7 1 ,  i n d i c a t i n g  s l i g h t  c l u s t e r i n g .  The 

f o l l o w i n g  r u r a l  s e t t l e m e n t  m a t r i x ,  t h a t  f o r  19^ 9 , had a h i g h e r  n e a r e s t  

n e i g h b o r  s t a t i s t i c ,  0 . 9 ^ 9 9 .  T h i s  sugges ted a tendency  toward randomness,
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TABLE 20

NEAREST NEIGHBOR STATISTICS FOR RURAL SETTLEMENT MATRICES IN 
KIOWA COUNTY FOR THE YEARS: 1936, 1949, AND 1973

Year Tota 1 
Owe 1 l i n g s

R S t a t  i s t i c S tand a rd  V a r i a t e  o f  
th e  Normal Curve

1936 3,261 0.8671 -  4 . 7021^

1949 2 ,357 0.9499 -  1. 9761^

1973 1,018 0.7834 - 13. 0069^

SOURCE: M a t r i c e s  were  formed f rom th e  General  Highway Map o f  
Kiowa County ,  Oklahoma f o r  1936 and 1949 and f rom  th e  f i e l d  map o f  1973.

^L ev e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  < .0 1 .

^L ev e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  between .05  and .0 1 .

a l t h o u g h  the  R s t a t i s t i c  d i f f e r e d  s i g n i f i c a n t l y  f r o m  u n i t y  o r  1 .0 .  Some 

c l u s t e r i n g  was e v i d e n t  in  t h e  p a t t e r n  f o r  t h e  1973 r u r a l  s e t t l e m e n t ,  

w i t h  a n e a r e s t  n e ig h b o r  measure o f  0 .78 34 .

The r e s u l t s  o b t a i n e d  t h r o u g h  q u a d r a t  a n a l y s i s  showed t h a t  the  r u r a l  

s e t t l e m e n t  m a t r i c e s  became more c l u s t e r e d  f r o m  1936 t h r o u g h  1973- Quad

r a t  a n a l y s i s  was f i r s t  a p p l i e d  t o  m in im a l  q u a d r a t s  and then  t o  a s e t  o f  

q u a d r a t s  f o r  each p e r i o d .  The r e s u l t s  f r o m  th e s e  a n a l y s e s  can be 

summarized as f o l l o w s .  F i r s t ,  t h e  d i s t r i b u t i o n s  f o r  t h e  minimum quad

r a t s  f rom  th e  t h r e e  r u r a l  s e t t l e m e n t  m a t r i c e s  became more c l u s t e r e d  

between 1936 and 1973- Va r iance -m ean  r a t i o s  f o r  t h e s e  m in im a l  c e l l  

d i s t r i b u t i o n s  in c re a s e d  f rom 1.266 f o r  t h e  0.31 squa re  m i l e  q u a d r a t  

in 1936, t o  1 .412 f o r  t h e  0 .43  square  m i l e  q u a d r a t  in  1949, th en  t o  

2 .745  f o r  th e  1 square  m i l e  q u a d r a t  in  1973 (T a b le  2 1 ) .  A l t h o u g h  the  

r a t i o  i n c r e a s e s  r e v e a le d  a d i s t i n c t  deve lopment  o f  c l u s t e r i n g  i n  the
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TABLE 21

QUADRAT ANALYSIS STATISTICS FÛK RURAL SETTLEMENT MATRICES IN 
KIOWA COUNTY FOR THE YEARS: I 9 3 6 , 1949, and 1973

Year 
Quadra t  S iz es  

( i n  square 
mi l e s )

V ar iance-M ean  
Rat io s

Chi -Squa red 
T e s t  R e s u l t s

Degrees o f  
Freedom

S ig n i  f l e a n t  
S t a t  i s t i c a l l y

1936
0 . 3 1 * 1 .266 101.900 5 .001
0 .4 3 1.190 62 .712 6 .001
1 .00 0 .9 49 88 .1 26 9 .001
2 .0 0 1 . 44g 24.893 13 .001
3 .00 1.527 502.395 15 .001
4 .00 1.495 1448.090 18 .001

1949
0.31 1.248 11.776 4 .0 2 - .0 1
0 . 43* 1.412 49 .597 5 .001
1 .00 1.368 57 .484 7 .001
2 .0 0 1 .903 59.919 11 .001
3 .0 0 1.855 8 6 .896 13 .001
4 .0 0 1.788 72.685 15 .001

1973
0.31 2.052 167.394 2 .001
0 .4 3 2.468 420 .449 3 .001
1 .0 0 * 2.745 80 .933 4 .001
2 .0 0 4.306 198.341 6 .001
3 .00 3 .922 242 .280 7 .001
4 .0 0 3 .8 6 7 88.303 8 .001

SOURCE: Data d e r i v e d  f r o m  th e  Genera l  Highway Map -  Kiowa C oun ty ,  
Oklahoma f o r  1936 and 1949 and f ro m  t h e  f i e l d  map o f  1973-

*M in im a l  q u a d r a t  s i z e s  f o r  each r e s p e c t i v e  y e a r .

t h r e e  r u r a l  s e t t l e m e n t  m a t r i c e s  t h a t  were s t u d i e d ,  i t  was i m p e r a t i v e  

t h a t  some d i s t r i b u t i o n s  f o r  o t h e r  q u a d r a t  s i z e s  d u r i n g  each p e r i o d  be 

measured b e f o r e  a c c e p t i n g  th ese  r e s u l t s  as r e p r e s e n t a t i v e .

The second and more encompassing r e s u l t  i n c l u d e d  s e ts  o f  v a r i a n c e -  

mean r a t i o s  f o r  th e  t h r e e  p e r i o d s .  These s e ts  o f  va r ia n c e -m e a n  r a t i o s
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a l s o  showed t h a t  the  p a t t e r n s  f o r  t h e  r u r a l  s e t t l e m e n t  became more 

c l u s t e r e d  d u r i n g  tr ie 37 y ea r  p e r i o d  ( T a b le  2 1 ) .  R e s u l t s  o b t a i n e d  f rom 

th e  q u a d r a t  a n a l y s i s  o f  t h e  s e t  o f  v a r ia n c e - m e a n  r a t i o s  f o r  1936 were 

i n c o n s i s t e n t .  The f i r s t  t h r e e  r a t i o s  were c l o s e  t o  random, w h i l e  the  

l a t t e r  t h r e e  were o n l y  s l i g h t l y  h i g h e r .  T h e r e f o r e ,  i t  was i n t e r p r e t e d  

t h a t  t h i s  s e t  o f  r a t i o s  i l l u s t r a t e d  p a t t e r n s ,  in  g e n e r a l ,  c l o s e  t o  

random. The 1949 s e t  o f  v a r ia n c e -m e a n  r a t i o s  d e v i a t e d  more f rom u n i t y  

than  i t s  p r e d e c e s s o r .  T h i s  was c o n s i d e r e d  t o  be i n d i c a t i v e  o f  s l i g h t l y  

c l u s t e r e d  p a t t e r n s .  A d i s t i n c t  c l u s t e r i n g  te nd en c y  was r e p r e s e n te d  by 

t h e  s e t  o f  v a r ia n c e -m e a n  r a t i o s  f o r  1973.

The r e s u l t s  o b t a i n e d  f rom  n e a r e s t  n e i g h b o r  a n a l y s i s  and q u a d ra t  

a n a l y s i s  showed t h a t  t h e s e  m a t r i c e s  had a d i s t i n c t  c l u s t e r i n g  tendency  

by t h e  end o f  t h e  37 y e a r  p e r i o d  t h a t  was examined .  Measurements f rom  

th e  a n a l y s e s  f o r  t h e  1936 and 1949 r u r a l  s e t t l e m e n t  m a t r i c e s  d i f f e r e d  

o n l y  s l i g h t l y .  A l t h o u g h  t h i s  had n o t  o c c u r r e d  in  t h e  measurements f o r  

t h e  v a r i o u s  p ro c e s s  and r e s i d u a l  d w e l l i n g  m a t r i c e s ,  i t  appeared t h a t  by 

c o m b in in g  t h e  r e s i d u a l  d w e l l i n g  and new s e t t l i n g  m a t r i c e s  s 1 i gh t  

d i f f e r e n c e s  in  t h e i r  measurements c o u ld  have o c c u r r e d  e a s i l y . ^  S ince

Two p o i n t s  a r e  p e r t i n e n t  w i t h  r e f e r e n c e  t o  t h e  s l i g h t  d i f f e r e n c e s  
in t h e s e  measurements.  F i r s t ,  the  d e s c r i p t i o n  o f  p a t t e r n  a s s ig n e d  t h e  
1936 r u r a l  s e t t l e m e n t  f o r  q u a d r a t  a n a l y s i s  was d e r i v e d  t h r o u g h  compro
mise because o f  some i n c o n s i s t e n c y  i n  t h e  r e s u l t s  o f  th e  s e t  o f  v a r i a n c e -  
mean r a t i o s .  I t  i s  p o s s i b l e  t h a t  to o  much o f  a b i a s  to w a rd s  randomness 
was r e p o r t e d  f o r  i t s  o v e r a l l  p a t t e r n  by t h e  w r i t e r .  Second, by 1949 
th e  r u r a l  s e t t l e m e n t  had begun t o  become c o n c e n t r a t e d  in  t h e  v i c i n i t y  
o f  n u c l e a t e d  s e t t l e m e n t s ,  w h i l e  the  re m a in d e r  o f  i t s  d w e l l i n g s  were 
s t i l l  w i d e l y  d i s p e r s e d .  For  t h e  n e a r e s t  n e i g h b o r  measure t h i s  would  
c o n s i s t  o f  many near  n e i g h b o r s  a t  v e r y  s h o r t  d i s t a n c e s  and many a t  
l o n g e r  d i s t a n c e s .  The r e s u l t  c o u ld  e a s i l y  be one o f  each g roup c a n c e l 
l i n g  o u t  t h e  o t h e r  i n  the  c a l c u l a t i o n s ,  p r o d u c i n g  an R s t a t i s t i c  v e r y  
near  u n i t y .
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th e  d e s c r i p t i v e  n o m e n c la tu r e  f rom  1936 and 1949 measurements f rom  b o th  

a n a l y s e s  were o b t a i n e d ,  t h e y  were combined f o r  d e s c r i b i n g  th e  o v e r a l l  

c h a r a c t e r i s t i c  o f  t h e  p a t t e r n  f o r  each y e a r .  The m orpho logy  f o r  r u r a l  

s e t t l e m e n t  i n  b o th  1936 and 1949 was s l i g h t l y  c l u s t e r e d  t o  n e a r l y  r a n 

dom, whereas t h a t  f o r  1973 had a d i s t i n c t  c l u s t e r i n g  t e n d e n c y .

O th e r  Measurements o f  R u ra l  S e t t l e m e n t

The r u r a l  s e t t l e m e n t  was examined i n  more d e t a i l  i n  t h e  f o l l o w i n g  

s e c t i o n s .  D w e l l i n g  c h a r a c t e r i s t i c s  w i t h i n  a 6 m i l e  r a d i u s  o f  v i l l a g e s  

and towns in  t h e  s tu d y  a re a  were t r e a t e d  f i r s t .  Beyond the  6 m i l e  

r a d i u s  c o n s e c u t i v e  r a d i i  f r o m  th e  n u c l e a t e d  s e t t l e m e n t s  were c o n t i n u e d  

t o  th e  b o r d e r s ,  b u t  t h e y  were o m i t t e d  in  two s e t t i n g s  where th e  r u r a l  

s e t t l e m e n t  i s  c l o s e r  t o  v i l l a g e s  o u t s i d e  o f  t h e  s t u d y  a r e a . ^  D w e l l i n g s  

w i t h i n  t h e s e  o u t l y i n g  r a d i a l  zones were examined and t h e i r  c h a r a c t e r i s t i c s  

c o n s i d e r e d  as r e p r e s e n t a t i v e  f o r  t h i s  p a r t  o f  t h e  s t u d y  a r e a .

Rura l  S e t t l e m e n t  Around  N u c le a te d  S e t t l e m e n t s . Rura l  s e t t l e m e n t  

w i t h i n  6 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  in  Kiowa Coun ty  changed n o t i c e 

a b l y  d u r i n g  t h e  c o u r s e  o f  t h i s  s t u d y .  In 1936, 1949,  and 1973 a b o u t  60 

p e r c e n t  o f  t h e  r u r a l  s e t t l e m e n t  was w i t h i n  th e s e  r a d i i ,  w h ic h  o c c u p ie d  

54 p e r c e n t  o f  th e  c o u n t y ' s  a r e a .  A l t h o u g h  some o r i e n t a t i o n  t o  n u c l e a t e d  

s e t t l e m e n t s  i n  t h e  c o u n t y ' s  r u r a l  s e t t l e m e n t  was s u gges te d  by th ese  

p e r c e n t a g e s ,  t h e  a c t u a l  o r i e n t a t i o n  o f  r u r a l  d w e l l i n g s  t o  t h e s e  c e n t e r s

These a r e  t h e  same s e t t i n g s  t h a t  were e x c lu d e d  f o r  t h e  p ro c e s s  and 
r e s i d u a l  d w e l l i n g  m a t r i c e s .  They a r e  a lo n g  Kiowa C o u n t y ' s  n o r t h c e n t r a l  
and n o r t h e a s t e r n  b o r d e r s .  By th e  end o f  t h e  1936-1949 p e r i o d  152 d w e l 
l i n g s  o r  7.61 p e r c e n t  o f  t h e  r u r a l  s e t t l e m e n t  was in  th e se  two s e t t i n g s  
and a t  t h e  end o f  t h e  1949-1973 p e r i o d  57 d w e l l i n g s  o r  5 -60  p e r c e n t  o f  
th e  r u r a l  s e t t l e m e n t  was h e r e .
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e x h i b i t e d  a c o n s i d e r a b l e  i n c r e a s e  t h r o u g h  th e  37 y e a rs  o f  the  s tu dy  

pe r  i o d .

The o r i e n t a t i o n  o f  r u r a l  s e t t l e m e n t  w i t h i n  6 m i l e s  o f  n u c le a t e d  

s e t t l e m e n t s  changed f ro m  one t h a t  in c rea sed  p r o p o r t i o n a l l y  w i t h  

i n c r e a s i n g  a rea  t o  one t h a t  d i s p l a y e d  d i s t i n c t  a s s y m e t r i c a l  p o s i t i o n i n g  

to w a rd s  the  commerc ia l  c e n t e r s  ( F i g .  3 8 ) .  Percen tages  f o r  r u r a l  hous ing  

f rom  1 t o  6 m i l e s  r o u g h l y  p a r a l l e l e d  th e  p e rc e n ta g e s  r e p r e s e n t i n g  the  

a rea  c o n t a i n e d  in  c o n s e c u t i v e  m i l e a g e  zones away f rom  the se  zones in  

1936. Even a t  t h i s  t i m e ,  however ,  some hous ing  c o n c e n t r a t i o n s  were 

around  th e  t r a d e - s e r v i c e  c e n t e r s .  The 19^9 p e rc e n ta g e s  f o r  hous in g  

showed some a s s y m e t r y  in  hous in g  p lacement  s i n c e  th e  p e rc en tag es  

in c r e a s e d  a round t h e  n u c l e a t e d  s e t t l e m e n t s  as compared t o  1936, and p e r 

c e n ta g e s  dec reased  a t  5 t o  6 m i l e s  f rom  th e s e  c e n t e r s .  By 1973 th e

14
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pe rc e n ta g e  changes in  hous ing  were c o n s i d e r a b l y  more a c c e n tu a te d  com

pared t o  tho se  in  1949, p a r t i c u l a r l y  w i t h i n  1 m i l e  o f  the com m un i t ies  

where th e  p e r c e n t a g e  n e a r l y  d oub le d .  J u s t  as i m p o r t a n t  t o  t h i s  a s s y 

m e t r y ,  on th e  o t h e r  hand,  was th e  d e c l i n e  o f  a t  l e a s t  2 p e r c e n t  in hous

ing  in  each m i l e a g e  zone f ro m  4 t o  6 m i l e s .

The changes t h a t  o c c u r r e d  w i t h i n  t h e  6 m i l e  r a d i i  f r o m  n u c le a te d  

s e t t l e m e n t s  were e f f e c t e d  by b o th  new and r e s i d u a l  d w e l l i n g s .  The d i s t r i 

b u t i o n  o f  d w e l l i n g s  in c re a s e d  f rom  5 .3  p e r c e n t  o f  th e  c o u n t y ' s  t o t a l  a t

1 m i l e  t o  j u s t  o v e r  13 p e r c e n t  i n  th e  s i x t h  m i l e  in  193b ( F i g .  39 ) .  in

1949, r u r a l  d w e l l i n g s  in c reased  f rom o v e r  7 p e r c e n t  o f  th e  c o u n t y ' s  

t o t a l  in t h e  f i r s t  m i l e  t o  n e a r l y  12 p e r c e n t  i n  t h e  s i x t h  m i l e .  New 

d w e l l i n g s  com pr ised  n e a r l y  o n e - q u a r t e r  o f  t h e  r e s id e n c e s  in  t h e  f i r s t  

m i l e ,  bu t  t h e i r  pe rc e n ta g e s  d e c l i n e d  t h e r e a f t e r  and j u s t  exceeded one-  

t e n t h  o f  the  r e s id e n c e s  in t h e  s i x t h  m i l e .  D w e l l i n g s  in  t h e  r e s i d u a l  

c a t e g o r y  c o n s t i t u t e d  n e a r l y  75 p e r c e n t  o f  those  in  t h e  f i r s t  m i l e  and 

in c re a s e d  t o  90 p e r c e n t  o f  th o s e  in  t h e  s i x t h  m i l e  ( F i g .  4 0 ) .

The d i s t r i b u t i o n  o f  r u r a l  d w e l l i n g s  f o r  1973, r e f l e c t i n g  a d e f i n i t e  

o r i e n t a t i o n  t o  t h e  n u c l e a t e d  s e t t l e m e n t s ,  had n e a r l y  14 p e r c e n t  o f  t h o s e  

f o r  th e  s t u d y  a rea  in  t h e  f i r s t  m i l e  f r om  th e  c e n t e r ,  ove r  9 p e r c e n t  in  

th e  second m i l e ,  and a p p r o x i m a t e l y  c o n s t a n t  p e r c e n ta g e s  f o r  each m i l e  

o u t  t o  6 m i l e  d i s t a n c e s  ( F i g .  4 l ) .  A l t h o u g h  d w e l l i n g s  f r o m  t h e  new 

s e t t l i n g  and r e s i d u a l  c a t e g o r i e s  t o g e t h e r  produced t h i s  d i s t r i b u t i o n ,  

the  i n f l u e n c e  o f  new s e t t l i n g  i n  e f f e c t i n g  much o f  th e  change in  o r i e n 

t a t i o n  was u n m i s t a k a b l e .  New d w e l l i n g s  i n c lu d e d  n e a r l y  h a l f  t h o s e  w i t h i n  

1 m i l e  o f  the  commerc ia l  c e n t e r s ,  a q u a r t e r  o f  t h e  homes in  t h e  n e x t  2 

m i l e s ,  and f rom  a f i f t h  t o  a seven th  o f  t h e  r e s id e n c e s  i n  t h e  l a t t e r  3 

m i l e s .  R es idu a l  d w e l l i n g s  were j u s t  o v e r  h a l f  t ho se  in  th e  f i r s t  m i l e
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and in c r e a s e d  t o  s i x - s e v e n t h s  o f  t h e  c o m p o s i t i o n  a t  6 m i l e s .

D w e l l i n g  t y p e s  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  th e  changes in  o r i e n 

t a t i o n  o f  r u r a l  ho us ing  a f t e r  1936. N on- fa rm  d w e l l i n g s  c om pr ised  o n l y  

9 p e r c e n t  o f  t h e  ho us ing  w i t h i n  6 m i l e s  o f  a l l  n u c l e a t e d  s e t t l e m e n t s  in 

1949, however  57 p e r c e n t  o f  i t s  p lacem en t  was w i t h i n  1 m i l e  o f  t h e s e  

c e n t e r s ,  and n e a r l y  12 p e r c e n t  were fo u nd  in  t h e  second m i l e ,  w h i l e  

smal l  pe rc e n ta g e s  e x i s t e d  i n  th e  r e m a in in g  4 m i l e s .  Most o f  th e  i n h a b i 

t a n t s  n e a r e s t  t o  t h e  c e n t e r s  were fa rm  l a b o r e r s ,  a l t h o u g h  s i d e w a l k  

f a r m e r s  and pe o p le  w i t h  economic t i e s  t o  th e  c o m m u n i t i e s  o c c u p ie d  some 

o f  t h e s e  d w e l l i n g s .  Farm r e s i d e n c e s ,  o f  c o u r s e ,  c o n s t i t u t e d  the  

rem a inde r  o f  t h e  d w e l l i n g s .  in 1973, n o n - f a r m  d w e l l i n g s  were 25 p e r c e n t  

o f  a l l  the  r e s i d e n c e s  in  th e  s e t t i n g .  Seven ty  p e r c e n t  o f  t h e i r  t o t a l ,  

however ,  were i n  t h e  f i r s t  m i l e  o f  c e n t r a l  p l a c e s ,  w i t h  14 p e r c e n t  in
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t h e  n e x t  m i l e ,  and 15 p e r c e n t  i n  t h e  l a s t  4 m i l e s .  in t h e  f i r s t  2 

m i l e s  t h e  i n h a b i t a n t s  v.'ere m a i n l y  s i d e w a lk  f a r m e r s ,  b u t  f a m i l i e s  w i t h  

employment  i n  th e  com m un i t i e s  were a l s o  found  h e re ,  and t h e y  were l i k e l y  

to  be l o c a t e d  in  the  n e x t  4 m i l e s  as w e l l .  A l l  o f  t h e  re m a in in g  r e s i 

dences were in  th e  fa rm  c a t e g o r y .

Rura l  S e t t l e m e n t  Beyond t h e  S i x  M i l e  R a d i i . The r u r a l  s e t t l e m e n t  

beyond t h e  6 m i l e  r a d i i  o f  n u c l e a t e d  s e t t l e m e n t s  composed 40 p e r c e n t  o f  

t h a t  in Kiowa County  in  1936, 1949, and 1973. These d i s t r i b u t i o n s  

o c c u p ie d  46 p e r c e n t  o f  th e  s t u d y  a r e a ,  i n d i c a t i n g  t h a t  r u r a l  s e t t l e m e n t  

p e r c e n ta g e s  were lo w e r  he re  t h r o u g h o u t  th e  c o u rs e  o f  t h i s  s t u d y .  The 

p o r t i o n  o f  t h e  o u t l y i n g  d i s t r i b u t i o n  t h a t  e x p e r i e n c e d  t h e  most change 

was between 7 and 9 m i l e s ,  w h ic h  r e p r e s e n t e d  m e r e l y  a c o n t i n u a t i o n  o f  an 

o c c u r r e n c e  t h a t  began a t  4 o r  5 m i l e s  d u r i n g  th e s e  p e r i o d s .  T h i s  change 

c o n s i s t e d  o f  h o u s in g  l o s s e s ,  e s p e c i a l l y  a f t e r  1949, w h ic h  a c c e n tu a te d  

th e  o r i e n t a t i o n  o f  r u r a l  s e t t l e m e n t  t o w a r d s  t h e  n u c l e a t e d  s e t t l e m e n t s .

Rura l  s e t t l e m e n t  f o r  b o th  1936 and 1949 f ro m  7 m i l e s  o f  n u c l e a t e d  

s e t t l e m e n t s  t o  t h e  c o u n t y ' s  b o u n d a r i e s  r e f l e c t e d  d i s t r i b u t i o n s  c l o s e l y  

r e l a t e d  t o  e x i s t i n g  a r e a .  Both ho u s in g  d i s t r i b u t i o n s  were s i m i l a r  and 

t h e i r  p e r c e n t a g e s ,  in g e n e r a l ,  were l e s s  th an  th o se  f o r  t h e  a rea  r e p r e 

s en ted  in each c o n s e c u t i v e  m i l e  ( F i g .  4 2 ) ,  N e a r l y  t e n  p e r c e n t  o f  Kiowa 

C o u n t y ' s  r u r a l  h o u s in g  was in  the  s e v e n th  m i l e .  D w e l l i n g s  d e c l i n e d  t o  

under  one p e r c e n t  by 18 m i l e s  f rom  n u c l e a t e d  s e t t l e m e n t s  a t  b o th  t i m e s .  

Because o f  t h e  c o n s i s t e n c y  o f  ho us in g  d i s t r i b u t i o n  compared t o  a r e a ,  i t  

appeared  t h a t  d w e l l i n g s  were s i t e d  on l a r g e  a g r i c u l t u r a l  t r a c t s .

Compared t o  t h e  f o r m e r  r u r a l  s e t t l e m e n t ,  th e  1973 p a t t e r n  d e v i a t e d  

in two ways.  F i r s t ,  between 7 and 9 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  

h o u s in g  p e rc e n ta g e s  d e c l i n e d  f rom  a f i f t h  t o  a t e n t h  o f  t h e i r  r e s p e c t i v e
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1936 and 1949 l e v e l s  ( F i g .  4 2 ) .  T h is  d e c l i n e  appeared t o  be a c o n t i n u a 

t i o n  o f  one e x i s t i n g  between 4 t o  6 m i l e s  o f  t h e s e  c e n t e r s .  In a d d i t i o n ,  

t h i s  d e c l i n e  became more a c c e n tu a te d  a t  the  same t im e  t h a t  h ous in g  p r o 

p o r t i o n s  in c r e a s e d  around n u c le a te d  s e t t l e m e n t s .  Second,  between 10 

m i l e s  and t h e  c o u n t y ' s  b o r d e r s  t h e r e  w e re ,  in  g e n e r a l ,  s l i g h t  g a in s  in  

ho u s in g  p e r c e n ta g e s  p e r  m i l e  o v e r  those  found e a r l i e r .  However,  th e  

3 p e r i o d  d i s t r i b u t i o n s  were q u i t e  s i m i l a r .

Rura l  s e t t l e m e n t  f o r  t h i s  p a r t  o f  t h e  s t u d y  a rea  was compr i sed  o f  

bo th  n ew ly  s e t t l e d  and r e s i d u a l  d w e l l i n g s  in  b o t h  1949 and 1973, bu t  

th e  impact  f r o m  new s e t t l i n g  was more s i g n i f i c a n t  i n  1973. Rura l  d w e l 

l i n g s  were n e a r l y  10 p e r c e n t  o f  t h e  c o u n t y ' s  t o t a l  a t  7 m i l e s ,  and then 

t h e s e  p e r c e n t a g e s  d e c l i n e d  f i n a l l y  r e a c h in g  1 p e r c e n t  a t  17 m i l e s  in 

1936 ( F i g .  43) .  The pe rce n ta g es  f o r  th e  r u r a l  s e t t l e m e n t  in  1949 were 

s i m i l a r  t o  those  f o r  1936 due to  a d d i t i o n s  f rom  new h ous ing  ( F ig .  44 ) .  

New d w e l l i n g s  were one seven th  o f  th ose  a t  7 m i l e s ,  and t h e i r  p r o p o r -
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t i o n s  g r a d u a l l y  d e c l i n e d  t o  the  p e r i p h e r y ,  where t h e y  were o n e - t h i r d  o f  

t h e  v e r y  low p e rc e n ta g e s  o f  homes a t  18 m i l e s .  D w e l l i n g s  in  the  r e s i d 

ual  c a t e g o r y  were 86 p e r c e n t  o f  t h o s e  in  t h e  se v e n th  m i l e ,  and then 

d e c l i n e d  tow ards  th e  p e r i p h e r y  where th e y  com pr ised  t w o - t h i r d s  o f  t h e  

r e s id e n c e s  found a t  18 m i l e s .
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By 1973, r u r a l  d w e l l i n g  pe rce n ta g e s  decreased  f rom  8 p e r c e n t  in  the  

7 m i l e  zone t c  under  1 p e r c e n t  a t  18 m i l e s ,  b u t  new h o u s i n g  was more 

i m p o r t a n t  t o  t h i s  c o m p o s i t i o n  than  b e f o r e  ( F i g .  4 5 ) .  N e a r l y  o n e - t h i r d  

o f  t h e  r e s id e n c e s  were new a t  7 m i l e s .  A t  11 m i l e s  t h i s  number d e c l i n e d  

to  10 p e r c e n t  o f  t h e  t o t a l .  A t  16 m i l e s  t h i s  p r o p o r t i o n  had in c re a s e d  

back t o  a t h i r d  o f  t h e  t o t a l .  R e s id u a l  d w e l l i n g  p e rc e n ta g e s  com p le 

mented th ose  f o r  new s e t t l i n g  in  each m i l e ,  bu t  th ese  pe rc e n ta g e s  were 

a l l  s m a l l e r  than p r e v i o u s l y .

10^

o

PERCENTAGES OF DWELLINGS FOR 7-18  MILE 
RADII A R O U N D  VILLAGES A N D  TOWNS; 1973

RESIDUAL DWELLINGS

NEWLY SEHLED DWELLINGS

11

F i g u r e  45
13 15 17 MILES

D w e l l i n g  t y p e s  proved t o  be i m p o r t a n t  i n  e f f e c t i n g  changes in  th e  

r u r a l  s e t t l e m e n t  around n u c l e a t e d  s e t t l e m e n t s ,  e s p e c i a l l y  when n o n - fa r m  

c a t e g o r i e s  were c o n s i d e r e d .  in  t h e  o u t l y i n g  p a r t  o f  t h e  c o u n t y ,  how

e v e r ,  n o n - fa r m  ho u s in g  was a lw ays  v e r y  sm a l l  in  number and a p p l i e d  

m a i n l y  t o  b u s in e s s  and s e r v i c e  e s t a b l i s h m e n t s ,  such as s c h o o l s  and 

c h u rc h e s .  ! n 1973 the o n l y  n o n - fa r m  d w e l l i n g s  in  t h i s  s e t t i n g  were 

those  o c c u p ie d  by I n d i a n  f a m i l i e s  in  two smal l  e n c la v e s  in  the  n o r t h 

e a s t e r n  p a r t  o f  th e  s tu d y  a r e a .  C o n s e q u e n t l y ,  n e a r l y  a l l  o f  t h e  d w e l -
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l i n g s  c o m p r i s i n g  th e  r u r a l  s e t t l e m e n t  a t  th e  t h r e e  t im e s  t h a t  were 

examined were fa r m  r e s i d e n c e s .  One c h a r a c t e r i s t i c  o f  t h e s e  d w e l l i n g s  

t h a t  has become i n c r e a s i n g l y  u n i v e r s a l  has been t h e i r  o r i e n t a t i o n  t o  

t h e  paved road s ys tem s ,  w h ic h  t r a v e r s e  t h e  c o u n t r y s i d e .

I n t e r p r e t a t i o n  o f  t h e  Rural  S e t t l e m e n t

The r u r a l  s e t t l e m e n t  changed f rom s l i g h t l y  c l u s t e r e d  -  n e a r l y  random 

in 1936 and 1949 t o  a p a t t e r n  w i t h  a d i s t i n c t  c l u s t e r i n g  tenden cy  by 

1973. T h i s  s u p p o r te d  the r e s e a r c h  h y p o t h e s i s .  6y t h e  end o f  the p e r i o d  

examined in t h i s  s t u d y  th e  r u r a l  s e t t l e m e n t  showed a d i s t i n c t  o r i e n t a 

t i o n  t o  the n u c l e a t e d  s e t t l e m e n t s  in  the  s t u d y  a r e a .  T h i s  o r i e n t a t i o n  

e v o l v e d  as r u r a l  d w e l l i n g s  became more c o n c e n t r a t e d  in  th e  v i c i n i t y  o f  

n u c l e a t e d  s e t t l e m e n t s  and were p o s i t i o n e d  a l o n g  th e  p r i n c i p a l  r o u t e s  

l e a d i n g  t o  th e se  c e n t e r s .

The number o f  r u r a l  d w e l l i n g s  dec re ased  by o v e r  t w o - t h i r d s  f rom 

1936 t h r o u g h  1973. Abandonment was th e  cause o f  t h e  d e c r e a s e ,  b u t  i t s  

t o t a l  e f f e c t  was o f f s e t  by 1949 and 1973 w i t h  new s e t t l i n g .  The number 

o f  new d w e l l i n g s  a f t e r  1949 was 26 p e r c e n t  s m a l l e r ,  how ever ,  than  p r i o r  

t o  t h a t  d a t e .  The number o f  d w e l l i n g s  i n  t h e  r e s i d u a l  c a t e g o r y  conse 

q u e n t l y  d e c l i n e d  d u r i n g  t h i s  p e r i o d ,  and t h e i r  c o m p o s i t i o n  in  th e  r u r a l  

s e t t l e m e n t  dec reased  f ro m  85 p e r c e n t  i n  1949 t o  74 p e r c e n t  by 1973.

The 3,261 d w e l l i n g s  in  1936 d i m i n i s h e d  t o  2 ,3 57  d w e l l i n g s  in  1949 and 

f i n a l l y  t o  1 ,018 d w e l l i n g s  by 1973.

Rura l  s e t t l e m e n t  w i t h i n  6 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  in  the  

s t u d y  a rea  c o n s t i t u t e d  60 p e r c e n t  o f  t h e  t o t a l  d u r i n g  th e  t h r e e  d i f f e r 

e n t  y e a r s ,  but  t h e  o r i e n t a t i o n  o f  t h i s  r u r a l  s e t t l e m e n t  he re  changed 

n o t a b l y .  P e rcen tag e s  o f  d w e l l i n g s  in  each  c o n s e c u t i v e  m i l e  f r om  th e s e  

commerc ia l  c e n t e r s  t o  t h e i r  6 m i l e  r a d i i  i n c re a s e d  in  bo th  1936 and
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1949, w h ich  i n d i c a t e d  t h a t  t h e  s e t t l e m e n t  was r e l a t e d  t o  i n c r e a s e d  a r e a .  

However ,  t h i s  r e l a t i o n s h i p  was l e s s  a c c e n t u a te d  in  1949 than  in  1936, 

s i n c e  some h o u s in g  i n c r e a s e s  n e a r e s t  t o  th e  c e n t r a l  p l a c e s  o c c u r r e d ,  

and h o u s in g  dec reased  a t  5 t o  6 m i l e s .  Most o f  t h e  h ou s in g  i n c r e a s e  

was due t o  new s e t t l i n g  and o v e r  h a l f  o f  t h e s e  d w e l l i n g s  in  th e  1 m i l e  

r a d i i  were oc c u p ie d  by n o n - f a r m  i n h a b i t a n t s .

By 1973 d w e l l i n g  p e r c e n ta g e s  had i n c r e a s e d  w i t h i n  3 m i l e s  o f  t h e  

n u c le a te d  s e t t l e m e n t s  and dec reased between 4 t o  6 m i l e s .  New s e t t l i n g  

caused a s i g n i f i c a n t  p a r t  o f  t h e  i n c r e a s e  n e a r e s t  the c e n t r a l  p l a c e s ,  

whereas r e s i d u a l  d w e l l i n g s  were m i n i m a l l y  i n f l u e n t i a l .  On the  o t h e r  

hand,  r e d u c t i o n s  in  h o u s in g  p e r c e n ta g e s  i n  t h e  l a t t e r  3 m i l e s  was 

r e l a t e d  p r i m a r i l y  t o  d e c re as es  in  r e s i d u a l  d w e l l i n g s .  A t  t h i s  t im e  

n o n - f a r m  d w e l l i n g s  composed a q u a r t e r  o f  a l l  th e  r e s i d e n c e s  i n  t h i s  

s e t t i n g ,  and n e a r l y  90 p e r c e n t  o f  them were w i t h i n  2 m i l e s  o f  th e s e  

commerc ia l  c e n t e r s .  S id e w a lk  f a r m e r s  were t h e  m a j o r i t y  o f  t h e s e  non

fa rm  d w e l l e r s  n e a r e s t  t h e  c o m m u n i t i e s ,  w h i l e  p e o p le  w i t h  econom ic  t i e s  

to  t h e  c e n t r a l  p l a c e s  were s c a t t e r e d  t h r o u g h  th e  6 m i l e  a r e a s .  Rura l  

d w e l l i n g s  i n  1973, p a r t i c u l a r l y ,  showed a d i s t i n c t  a s s o c i a t i o n  w i t h  

paved r o ads .

In 1936, 1949, and 1973 th e  r u r a l  s e t t l e m e n t  beyond t h e  6 m i l e  

r a d i i  was 40 p e r c e n t  o f  t h e  t o t a l  f o r  Kiowa C oun ty .  T h i s  h o u s in g  was 

c o n t a i n e d  in 46 p e r c e n t  o f  t h e  c o u n t y ' s  a r e a ,  b u t  t h i s  was a s s o c i a t e d  

w i t h  d w e l l i n g s  be ing  s i t e d  upon l a r g e  t r a c t s  r e l a t e d  t o  a g r i c u l t u r e .  

There  was no e v id e n c e  o f  r u r a l  s e t t l e m e n t  r e p e a t e d l y  a v o i d i n g  e x t r e m e l y  

l a r g e  p o r t i o n s  o f  t h i s  o u t l y i n g  a r e a .

R e p r e s e n t a t i v e  measurements showed t h a t  d u r i n g  1936 and 1949 th e  

r u r a l  s e t t l e m e n t  o u t s i d e  o f  t h e  6 m i l e  r a d i i  was d i s t r i b u t e d  on an
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a r e a l  b a s i s ,  a l t h o u g h  abandonment had reduced the numbers o f  d w e l l i n g s  

by t h e  l a t e r  t i m e .  By 1973 the  r u r a l  s e t t l e m e n t  was m a r k e d ly  reduced 

f rom  7 t o  9 m i l e s  compared t o  t h e  p r i o r  d i s t r i b u t i o n .  S i m i l a r  o c c u r 

rences  had been observed  between 4 and 6 m i l e s .  Near  th e  p e r i p h e r y  

reduced numbers o f  houses were s t i l l  d i s t r i b u t e d  on an a r e a l  b a s i s .

The consequence o f  t h e  ext reme d w e l l i n g  lo ss e s  f ro m  7 t h r o u g h  9 m i l e s  

was th e  e s t a b l i s h m e n t  o f  an i n v e r s e  r e l a t i o n s h i p  between d i s t a n c e  and 

d w e l l i n g  numbers in t h i s  p a r t  o f  t h e  s t u d y  a re a .  T h i s  seemed to  match 

what  had e v o l v e d  in the hous ing  d i s t r i b u t i o n  w i t h i n  6 m i l e s  o f  n u c le a te d  

s e t t l e m e n t s .  Both new d w e l l i n g s  and those  i n  the  s t a b i l i t y  c a t e g o r y  

com pr is ed  t h i s  l a t t e r  m a t r i x ,  and b o th  were c h a r a c t e r i s t i c a l l y  a lo n g  

o r  nea r  paved r o u t e s .



CHAPTER V

DESCRIPTION OF RURAL DWELLING LOCATION

The d e s c r i p t i o n  o f  r u r a l  d w e l l i n g  l o c a t i o n s  c o n s i d e r s  how a c c e s s i 

b i l i t y  f a c t o r s  deve lop ed  the p a t t e r n s  t h a t  were measured and d e s c r i b e d  

in the  p r e c e d i n g  c h a p t e r .  I t  was a n t i c i p a t e d  t h a t  r u r a l  d w e l l e r s  had 

sough t  o u t  o r  r e t a i n e d  r u r a l  d w e l l i n g  l o c a t i o n s  t h a t  tended t o  o p t i m i z e  

a c c e s s i b i l i t y  t o  n u c l e a t e d  s e t t l e m e n t s .  In the  d i s c u s s i o n  r e l a t e d  t o  

r u r a l  d w e l l i n g  l o c a t i o n s  i t  was shown t h a t  a c c e s s i b i l i t y  c ou ld  be 

o p t i m i z e d  t h r o u g h :  ( l )  d w e l l i n g  d i s t a n c e  t o  a n u c l e a t e d  s e t t l e m e n t ,  and 

(2 ) t h r o u g h  d w e l l i n g  o r i e n t a t i o n  t o  p r i n c i p a l  r oads .

The f o l l o w i n g  a n a l y s i s  r e l i e d  a lm o s t  c o m p l e t e l y  upon d a ta  o b ta i n e d  

f rom  c o u n t y  h ighway  maps, as i n  t h e  p r e v i o u s  c h a p t e r .  in  c e r t a i n  

s e c t i o n s ,  th e  County  Highway Map f o r  Kiowa County  f o r  19él  was used,  

because i t  p r o v i d e d  a d d i t i o n a l  d o cu m e n ta t io n  f o r  c e r t a i n  d w e l l i n g  l o c a 

t i o n s .  I n t e r v i e w s  were used t o  a c q u i r e  s u f f i c i e n t  i n f o r m a t i o n  r e l e v a n t  

t o  t h e  c l a s s i f i c a t i o n  o f  n u c le a te d  s e t t l e m e n t s  i n  t h e  pa s t  and f o r  

d e v e l o p i n g  t h e  background on th e  road n e tw o r k  t h a t  e v o l v e d  in  t h i s  

c o u n t y .

The f i r s t  p a r t  o f  t h i s  c h a p te r  d e a l s  w i t h  r u r a l  d w e l l i n g  l o c a t i o n s  

and t h e i r  r e l a t i o n s h i p s  t o  t h e  r u r a l  road sys tem. I t  c o n s i d e r s  th e  

de ve lo pm e n t  o f  t h e  road ne tw o rk  in  t h e  c o u n t y  and r e l a t e s  r e s i d u a l  

d w e l l i n g s  and th o s e  c o m p r i s i n g  the  two s e t t l e m e n t  p roc e ss es  t o  v a r i o u s  

road s u r f a c e s  and l o c a t i o n s .  The second p a r t  o f  t h e  c h a p t e r  c o n s i d e r s
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r u r a l  d w e l l i n g  l o c a t i o n s  and d i s t a n c e s  t o  n u c l e a t e d  s e t t l e m e n t s .

Changes in  t h e  n u c l e a t e d  s e t t l e m e n t  h i e r a r c h y  f rom 1936 t h r o u g h  1973 

a r e  de v e lo p e d .  Subsequent  a n a l y s i s  c o n s i d e r s  changes in t h e  road d i s 

t a n c e s  f r o m  r u r a l  d w e l l i n g  to  the se  c e n t e r s  and th e  a t t r a c t i o n  o f  r u r a l  

d w e l l i n g s  to  l a r g e r  t r a d e - s e r v i c e  c e n t e r s .

D w e l l i n g  L o c a t i o n s  and the  Rura l  Road System

The l o c a t i o n s  o f  r u r a l  d w e l l i n g s  in  Kiowa County  were r e l a t e d  t o  

t h e  q u a l i t y  o f  t h e  road n e tw o rk  between 1936 and 1973- Such r e l a t i o n 

s h i p s  i l l u s t r a t e d  th e  a c c u m u l a t i o n  o f  r u r a l  i n h a b i t a n t s '  d e c i s i o n s  as 

to  what  c o n s t i t u t e d  a s u i t a b l e  d w e l l i n g  s i t e  w i t h  r e s p e c t  t o  roads .

The e v id e n c e s  o f  t h e i r  p r e fe r e n c e s  were e x h i b i t e d  by r e s i d u a l  and new 

d w e l l i n g s ,  o r  by c o n s p ic u o u s  abandonments.

In t h i s  s e c t i o n  th e  c o u n t y  road n e tw o r k  deve lopme n t  s i n c e  1936 i s  

r e c o u n te d .  Then,  th e  a s s o c i a t i o n  between new ly  s e t t l e d ,  abandoned, and 

r e s i d u a l  d w e l l i n g s  and th e se  roads i s  a n a l y z e d .  R e l a t i o n s h i p s  between 

t h e  road n e tw o r k  and t h e  o c c u p ie d  r u r a l  d w e l l i n g s  a r e  a n a l y z e d  f i r s t ,  

f o l l o w e d  by an a n a l y s i s  o f  abandoned r e s i d e n c e s  and th e  r u r a l  road 

n e tw o r k s .

Development  o f  th e  Rura l  Road Ne twork

R ecou n t in g  t h e  deve lopment  o f  th e  road n e t w o r k  in  Kiowa County  is  

im p o r t a n t  f o r  t h r e e  reasons .  F i r s t ,  t h r o u g h o u t  t h e  p e r i o d  i n v o l v e d  in 

t h i s  s tu d y  th e  c o u n t y ' s  roads  were s e q u e n t i a l l y  improved  by an e x t e n s i v e  

p a v in g  p rog ram. Second,  t h e s e  road improvements e v o l v e d  a c c o r d i n g  t o  

e s t a b l i s h e d  r o u t e  p r i o r i t i e s  a t  s p e c i f i c  I n t e r v a l s  f rom  1936 t h r o u g h  

1973. F i n a l l y ,  r u r a l  i n h a b i t a n t s  were w e l l  i n fo rm ed  a b o u t  t h e  p r i o r i t i e s
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and t i m i n g  f o r  these  road improvements .^

Roads i n  th e  s t u d y  a rea  have been c o n s t r u c t e d  and m a i n t a i n e d  by 

e i t h e r  t h e  Oklahoma Depar tment  o f  Highways o r  Kiowa Coun ty .  Federa l  

and s t a t e  h ighways b u i l t  w i t h  Federa l  a i d  f o r  an i n t e r c o u n t y  system 

t r a v e r s e  s e v e r a l  p a r t s  o f  t h e  s t u d y  a r e a .  I n t r a c o u n t y  roads  b u i l t  w i t h  

Fede ra l  m a tc h in g  f u n d s ,  o r  annual  t a x  reve nue s ,  a l s o  a r e  an i n t e g r a l  

p a r t  o f  the  c o u n t y ' s  road system. W h i l e  th e  Federa l  and s t a t e  h ighways 

a re  p lanned  by th e  Oklahoma D epar tm en t  o f  H ighways ,  t h e  d e s i g n a t i o n  and 

p l a n n i n g  o f  t h e  i n t r a c o u n t y  road sys tem i s  t h e  r e s p o n s i b i l i t y  oF the  

c o u n t y  c o m m is s io n e r s .

D u r i n g  t h e  p e r i o d  c o n s i d e r e d  i n  t h i s  r e s e a r c h  t h r e e  Federa l  a i d  

p r i m a r y  h ighways  t r a v e r s e d  th e  c o u n t y .  F i v e  o t h e r  p r i n c i p a l  r o u t e s  

were d e s i g n a t e d  as s t a t e  h ighways and e v e n t u a l l y  upgraded t o  Federa l  

a i d  sec ond a ry  h ighways .  A n o th e r  F ede ra l  a i d  seconda ry  road was added t o  

th e  i n t e r c o u n t y  h ighway  n e t w o r k  much l a t e r .  P r i n c i p a l  i n t r a c o u n t y  roads 

were g r a d u a l l y  improved and l a t e r  i n c o r p o r a t e d  i n t o  t h e  F ed e ra l  a i d  

se cond a ry  system as f a r m - t o - m a r k e t  r o u t e s .  V a r i o u s  r u r a l  n e ighb o rh ood s  

w i t h i n  t h e  s tu d y  a rea  were l i n k e d  w i t h  t h e  p r i m a r y  and seconda ry  Fede ra l  

a i d  systems by improved c o u n t y  roads o r ,  in  c e r t a i n  i n s t a n c e s ,  I n d ia n  

S e r v i c e  System ( ISS)  r o a d s .  The r e m a in in g  r o ads ,  by f a r  t h e  most 

common, were th o s e  a l o n g  s e c t i o n  l i n e s  t h r o u g h o u t  t h e  c o u n t y .  D u r in g  

much o f  t h e  p e r i o d  th e s e  roads  r e c e i v e d  m in im a l  ma in te nance  because o f  

t h e i r  e x t e n s i v e  m i l e a g e s .

A c c o r d in g  to  s e v e r a l  sou rc es  in  Kiowa Coun ty ,  i n c l u d i n g  s e v e ra l  
c o u n t y  c om m iss ione rs  and t h e  c o u n t y  e n g i n e e r ,  r u r a l  r e s i d e n t s  have been 
e x t r e m e l y  w e l l  in fo rm ed  on th e s e  m a t t e r s  t h r o u g h o u t  th e  d u r a t i o n  o f  t h e  
road p a v in g  program s i n c e  th e  e a r l y  1 9 5 0 ' s.
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The t h r e e  Federa l  a i d  p r i m a r y  h ighw ays in  Kiowa Coun ty  a r e  U. S. 

Highways Nos. 62 and 183 and S t a t e  Highway No. 5- Federa l  Highway No. 

62 c r o s s e s  t h e  c o u n t y ' s  s o u t h e r n  p o r t i o n .  U. S. 183 t r a v e r s e s  th e  

c e n t r a l  p o r t i o n  o f  t h e  c o u n ty  f r o m  n o r t h  t o  s o u t h  and l i n k s  f o u r

v i l l a g e s  and towns ( F i g . 4 6 ) .  Oklahoma Highway No. 9 c r o s s e s  the  s t u d y

a r e a ' s  n o r t h e r n  s e c t o r  i n  an e a s t - w e s t  d i r e c t i o n  c o n n e c t i n g  f o u r  

n u c l e a t e d  s e t t l e m e n t s .  Between 1926 and 1932 th e s e  roads were improved 

w i t h  g r a v e l  s u r f a c e s .  A l l  t h r e e  r o u t e s  were paved between 1933 and 

1940 a l t h o u g h  s e c t i o n s  o f  two h ighways r e c e i v e d  low g rade  pavements.

In 1936 , s econda ry  r o a d s ,  a l l  o f  w h ic h  became p a r t  o f  t h e  F e de ra l  

a i d  s ec o nda ry  road system a f t e r  1950,  l i n k e d  s m a l l e r  s e r v i c e - t r a d e  

c e n t e r s  w i t h  the p r i m a r y  h ighways p r o v i d i n g  a ccess  t o  many p a r t s  o f  t h e

c o u n t y ,  and formed in  c e r t a i n  c as e s ,  c o n n e c t i o n s  between p r i m a r y  o r

o t h e r  s e c o n d a ry  roads  ( F i g .  4 6 ) .  The m a j o r i t y  o f  t h e s e  r o u t e s  were 

g r a v e l  s u r f a c e d  and d i s t i n g u i s h e d  by o t h e r  improvem en ts  i n  t h e  l a t e r  

1930 ' s .  A f t e r  1950 a v a i l a b l e  Fede ra l  m a tc h in g  fu n d s  p e r m i t t e d  th e  

p a v in g  o f  most o f  t h e s e  r oa ds .  F i v e  o f  t h e  s e c o n d a ry  h ighways were 

improved as Federa l  a i d  seconda ry  p r o j e c t s  i n  t h e  1 9 5 0 ' s and e a r l y  

1960 ' s  (T a b le  2 2 ) .  O r d i n a r i l y  lo ng  s t r e t c h e s  o f  t h e s e  h ighw ays  were 

paved w i t h i n  1 t o  2 y e a r  p e r i o d s  and then  opened t o  t r a f f i c .  S t a t e  

Highway No. 6 ,  i n  t h e  c o u n t y ' s  n o r t h w e s t  c o r n e r ,  was an e x c e p t i o n  w i t h  

o n l y  a b o u t  4 m i l e s .  A new ly  d e s i g n a t e d  h igh w a y ,  Oklahoma Route No. 49,  

was paved in  1973,  bu t  o n l y  2 m i l e s  o f  t h i s  road was in t h e  s t u d y  a r e a .  

The r e m a i n i n g  d e s i g n a t e d  Fede ra l  a i d  s ec o nda ry  ro ads  c om pr ised  t h e  

e x t e n s i v e  f a r m - t o - m a r k e t  road sys te m ,  much o f  w h i c h  was paved d u r i n g  

th e  same i n t e r v a l .
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TABLE 22

MILEAGES, CONSTRUCTION TIME, AND COMPLETION TIME FOR 
OKLAHOMA STATE HIGHWAYS IN KIOWA COUNTY

S t a t e  Highway 
Number

Length 
( i n  mi l e s )

C o n s t r u c t i o n  Time Year
Completed

6 3 .27 1957 1957

,qa 12.60 1960-1961 1961
(3805-E) 8 .83 1964-1965 1965
( 3809-E) 8 .9 6 1970-1971 1971

44^ 9 .9 6 1948 1948
(3811) 10.30 1951 1951

54C
( n o r t h ) 18.00 1953-1954 1954
(s o u th ) 17.00 1958-1960 I960

115^ d 13.70 1947 1947
(so u th ) 4 .0 0 1970 1970

49 2 .0 0 1973 1973

SOURCE: S t a t e  o f  Oklahoma,  Depar tmen t  o f  H ighways ,  C o n s t r u c t i o n
Records by Coun ty :  Kiowa Coun ty .

^The o r i g i n a l  paved p o r t i o n  o f  Route No. 19 was f rom  R o o s e ve l t  wes t  
t o  " C o n - 8 " ,  then  a c ro s s  t h e  c o u n t y  l i n e .  The second segment ,  FAS 3805-E ,  
ex tended e a s t  f r o m  R o o s e v e l t  t o  i t s  j u n c t i o n  w i t h  S t a t e  Highway No. 54 
and t h e  l a s t  e x t e n s i o n  o f  t h i s  h ighway ex te nded  f rom  Highway No. 54 e a s t  
towards  Saddle M o u n ta in ,  where i t  met S t a t e  Highway No. 115.

b
Doth o r  these highways were o r i g i n a l l y  b u i l t  as s ta te  projects .

Highway No. 44 ex tended  s ou thw es t  f rom  Lone W o l f ,  e v e n t u a l l y  l e a v i n g  the  
c o u n t y  v i a  t h e  b r i d g e  o v e r  t h e  Red R i v e r  f o r k .  S t a t e  Highway No. 115 
ex tended  so u th  f r o m  Highway No. 9 and ran t o  the  Saddle M o un ta in  commun
i t y .  The o r i g i n a l  pavement s topped  3 m i l e s  n o r t h  o f  t h e  communi ty .

*'The n o r t h e r n  and s o u th e r n  p o r t i o n s  o f  t h i s  h ighway  commenced a lo n g  
t h e  c o r r e c t i o n  l i n e  one m i l e  sou th  o f  t h e  Cooper ton commun i ty .

H
The s t a t e  highway was paved t o  th e  c o u n ty  l i n e  a t  t h i s  t im e  

i n c r e a s i n g  i t s  l e n g t h .
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A l l  o f  t h e  p r i n c i p a l  i n t r a c o u n t y  roads i n  th e  s t u d y  area  in  1936

were d e s i g n a t e d  as Federa l  a i d  seconda ry  r o u t e s  a f t e r  1950 by the

c o u n ty  c o m m is s io n e rs .  As su ch ,  these  roads c o n s t i t u t e d  t h e  f a r m - t o -

2
m arke t  system ( F i g .  4 6 ) .  On ly  one a d d i t i o n  and two m o d i f i c a t i o n s  were 

made in  t h i s  system t h e r e a f t e r .  Between 1950 and 1973 77 p e r c e n t  o r  

107.5 m i l e s  o f  t h e  system were  paved. Because th e  fu nds  f o r  such 

improvements were d i s p e r s e d  e q u a l l y  t o  t h e  c o u n t y ' s  t h r e e  p o l i t i c a l  

d i s t r i c t s ,  t h e  f a r m - t o - m a r k e t  road system r e q u i r e d  a c o n s i d e r a b l y  l o n g e r  

p e r i o d  t o  d e v e lo p  than  t h e  s t a t e  h ighways  ( T a b le  2 3 ) .  C o n s e q u e n t l y ,

1 o r  2 m i l e s  o f  pavement were a p p l i e d  each yea r  t o  a p a r t i c u l a r  road 

when Federa l  f u n d i n g  was u t i l i z e d .  Tv/o o r  t h r e e  m i l e s  were paved i f  

o n l y  c o u n t y  monies were expended.  The roads paved s h o r t l y  a f t e r  1950 

were Fede ra l  a i d  and c o u n t y  funded p r o j e c t s ,  whereas th o s e  improved 

a f t e r  I960  were more a p t  t o  be funded s o l e l y  by t h e  c o u n t y .  T h i s  change 

in t h e  f u n d i n g  p r o c e d u r e  o c c u r r e d  when i t  became a p p a r e n t  t h a t  s p e c i f i 

c a t i o n s  f o r  road work u s i n g  Fede ra l  a i d  exceeded t h e  a c t u a l  needs f o r  

v e h i c u l a r  t r a n s p o r t a t i o n  i n  t h e  r u r a l  a r e a s . ^

F a r m - to - m a r k e t  r o a d s ,  w h ic h  e i t h e r  o r i g i n a t e d  in  n u c l e a t e d  s e t t l e 

ments o r  passed t h r o u g h  them, were th e  f i r s t  t o  be paved.  T h e r e a f t e r ,

2
The roads t h a t  c o u ld  be i n c l u d e d  i n  t h i s  system were :  r u r a l  f r e e  

d e l i v e r y  m a i l  r o u t e s ,  p u b l i c  school  bus r o u t e s ,  f a r m - t o - m a r k e t  and 
m i n e - t o - m a r k e t  r o u t e s ,  and a l l  l o c a l  roads  t h a t  se rved  as f e e d e r  and 
c o n n e c t i n g  roads f o r  s e r v i c e  t o  a g r i c u l t u r e ,  f o r e s t r y ,  m i n i n g ,  and 
t h e  g e n e ra l  uses o f  r u r a l  o c c u p a t i o n  and h a b i t a t i o n .

^ A c c o r d in g  t o  the County  E n g i n e e r ,  Mr. 0 .  P. W i l s o n ,  two Federa l  
r e g u l a t i o n s  were d e t r i m e n t a l  t o  th e  c o u n t y .  Many p e r f e c t l y  good b r i d g e s  
wou ld have t o  be t o r n  o u t  and re p la c e d  w i t h  new ones and many roads made 
w i d e r  i f  Federa l  monies were used on th e  p r o j e c t s .  These were u nnece s 
s a r y  improvements f o r  roads  t h a t  w ou ld  r e c e i v e  v e r y  l i m i t e d  use d u r i n g  
t h e  y e a r .



TABLE 23

TOTAL MILEAGES, FUNDING SOURCES, CONSTRUCTION TIMES, AND REMAINING UNPAVED MILEAGES 
FOR FARM-TO-MARKET ROADS IN THE FEDERAL AID SECONDARY ROAD SYSTEM IN KIOWA COUNTY

Rou te Le ng th Paved M i l e a g e s  B u i l t Paved M i l e a g e s  B u i l t Years o f Unpaved
Numbers ( in  m i l e s ) Wi t h  F e d e r a 1 A id W i th  County Comp 1 e t  i on M i 1eages

Secondary Fund ing A p p ro p r  i a t  ions Rema i n i n g

3801 5.81 5.81 0 .0 0 1953-1957 0 .0 0
3802-N 5.97 3 .9 7 2 .0 0 1965-1968 0 .00
3802-S 11 .58 11.58 0 .00 1954-1962 0 .0 0
3803 20 .00 11.00 0 . 0 0 1963-1967 9 .0 0
3804-E 4 . 9 8 2 .9 8 2 .0 0 1957-1962 0 .0 0
3804-W 15.25 8 .2 5 7 .00 1957- 1961 ; 0 .0 0

1966-1972
3806 5 .00 5 .0 0 0 .0 0 1956-1961 0 .0 0
3807 5 .00 0 .0 0 0 .00 5 .00
3808 8 .7 0 2 .1 5 6 .5 5 1959- 1961; 0 .0 0

1966-1967
3809 9 .7 5 0 .0 0 9 .7 5 1962-1969 0 .0 0
38 )0 10.15 9 .0 0 1.15 1958-1964 0 .0 0
3111-S 7 .2 0 0 .0 0 3 .20 1956-1960 4 .0 0
3812 5 .9 0 0 .0 0 0 .0 0 5 .9 0
3813 6 .9 0 0 .0 0 0 .9 0 1958 6 .0 0
3814 4 . 5 0 1.90 2 . 6 0 1953-1954 0 .0 0
3815 10.75 8 .7 5 2 .0 0 1965-1971 0 .0 0

T o t a l s 137.44 70 .39 37 .15 29 .90

SOURCE : S t a t e  o f Oklahoma,  Depar tmen t  o f  H ighways ,  C o n s t r u c t i o n Records by County : Kiowa County

g

and i n t e r v i e w s  w i t h  the  Kiowa Coun ty  Com m iss ione rs .
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roads t h a t  p r o v i d e d  c o n n e c t i o n s  between h ighways o r  ex tende d  i n t o  p e r i 

p h e ra l  a re a s  i n  t h e  c o u n t y  were improved t h r o u g h  p a v i n g  p r o j e c t s .

Federa l  A id  Seconda ry  (FAS) Route No. 3812 was added a f t e r  1950, bu t  i t  

remained a g r a v e l  s u r f a c e d  road .  I t  p r o v i d e d  an e a s t  w e s t  l i n k  s o u th  

o f  R o o s e v e l t  between U. S. No. 183 and S t a t e  Highway No. 54. Two m o d i 

f i c a t i o n s  i n  t h e  o r i g i n a l  f a r m  t o  m a rk e t  n e tw o r k  o c c u r r e d  as the  p a v in g

program p r o g r e s s e d .  The road f r o m  S t a t e  Highway No. 19 s o u th  t o  C e n t e r 

v i l l e  was dropped  as t h e  d e s i g n a t e d  FAS 3804 r o u t e ,  w h i l e  a p u b l i c  road 

two m i l e s  wes t  t o o k  on the  d e s i g n a t i o n  ( F i g . 4 7 a ) .  A lo n g  th e  fo r m e r  

r o u t e  d w e l l i n g  d e n s i t i e s  were an a v e rage  1.5  pe r  sq ua re  m i l e  in  th e  

mid 1 9 6 0 ' s ,  whereas th o s e  a l o n g  t h e  new r o u t e  were 3 -0  pe r  squa re  m i l e .  

P r e v i o u s l y ,  FAS fa rm  t o  m a rk e t  road No. 3810 was o r i e n t e d  w es t  f rom  

S t a t e  Highway No. 44 then  t u r n e d  n o r t h  and t e r m i n a t e d  a t  S t a t e  Highway 

No. 6 .  T h i s  r o u t e  went  t o  a schoo l  house a t  an e a r l i e r  t i m e .  Once th e  

p a v in g  o f  FAS road No. 3810 commenced i t  was e x p e d i e n t  t o  c o n t i n u e  th e  

roadway due w e s t  and J o i n  i t  w i t h  t h e  h ighway  nea r  t h e  Red R i v e r  b r i d g e  

( F i g . 4 7 b ) ,  When t h i s  m o d i f i c a t i o n  was made th e  sc hoo l  house a lo n g  t h e  

fo r m e r  FAS road was no l o n g e r  used ,  and d w e l l i n g  d e n s i t i e s  n ea rb y  were 

c o m p a r a t i v e l y  low .  The o l d e r  r o u t e  was d e s i g n a t e d  as FAS No. 3807 and 

rem ains  a g r a v e l  r o u t e .

County  and I n d i a n  S e r v i c e  System ( iSS)  roads  s e r v i n g  v a r i o u s  

l o c a l e s  were upgraded t h r o u g h  p a v in g  a f t e r  I960  ( F i g .  4 6 ) .  W h i l e  th ese  

roads were i m p o r t a n t  l o c a l l y  d u r i n g  t h e  1 9 3 0 ' s ,  when t h i s  r e s e a r c h  

b e g i n s ,  t h e i r  improvements lagged  beh ind  t h e  p r i n c i p a l  t r a n s p o r t a t i o n  

a r t e r i e s  d i s c u s s e d  p r e v i o u s l y .  By t h e  l a t e  194 0 's  s e v e r a l  o f  th e s e  

l o c a l  r o u t e s  were g r a v e l  s u r f a c e d .  In 1953, roads  a lo n g  w h ic h  I n d ia n s
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LOCATION MODIFICATIONS IN FEDERAL AID 

SECONDARY FARM TO MARKET ROADS 

NOS. 3804  AND 3810

e  1
FAS 3804-W

-a  a

F ig u r e  47a : The fa rm t o  m arke t  road .
No. 3804-W, was moved two m i l e s  wes t  o f  i t s  
f o r m e r  l o c a t i o n ,  w h ich  i s  marked by t h e  
a r row s  on t h e  c h a r t  above.

FAS

3810FAS

F ig u r e  47b : The fa rm  t o  marke t  r oad ,  No= 3807:
i n  t h e  n o r t h w e s t e r l y  p a r t  o f  t h e  c o u n ty  remained a 
g r a v e l  road ,  b u t  i t s  r o u te  was changed (see a r row s )  
w i t h  a t h r e e  m i l e  s e c t i o n  o f  road t h a t  was e v e n t u a l l y
paved .
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e i t h e r  r e s i d e d  o r  owned land  were p lac ed  in  t h e  I n d ia n  S e r v i c e  (Road) 

System. Pav ing p r o j e c t s  on th e  !SS roads were suggested hy th e  t r i b a l  

c o u n c i l s ,  then app roved  by the Bureau o f  I n d ia n  A f f a i r s  a t  Anadarko.

Once the  improvements were made the  Bureau ceded the  roads to  the co u n ty  

w i t h  an agreement  t h a t  the  roads would be m a i n ta i n e d  and k e p t  in t h e i r  

improved c o n d i t i o n .

A l l  o f  t h e  c o u n t y  and I n d ia n  S e r v i c e  System roads t h a t  were paved 

d i f f e r e d  f rom  t h e  o t h e r  improved secondary  r o u t e s  in  t h e i r  w i d t h s  and 

e n g i n e e r i n g  f e a t u r e s .  They were n a r r o w e r  and b u i l t  f o r  lower  v e h i c u l a r  

speeds.  Most  c o u n t y  roads were s h o r t  l e n g t h s  around  n u c le a t e d  s e t t l e 

ments o r  c e r t a i n  r u r a l  com m un i t ies  ( T a b le  2 4 ) .  N e v e r t h e l e s s ,  t h r e e  

l o n g e r ,  paved roads e v o lv e d  i n  D i s t r i c t  No. 1, the  n o r t h c e n t r a l  and

e a s t e r n  p a r t  o f  t h e  c o u n t y .  These were th e  Gotebo O i l  F i e l d  road ,  the

Gotebo Ne ighbo rhood  r o a d ,  and Alden  Road, s o u th e a s t  o f  Sedan. Two roads 

paved f o r  b u s in e s s  pu rposes  were the  Monument Company road a t  Snyder  and 

t h e  Do iese  Q u a r r y  r oad .  The ISS roads t h a t  were paved were r e l a t i v e l y  

l o n g e r  s t r e t c h e s  and m a i n l y  c o n c e n t r a t e d  in  D i s t r i c t  No. 1. However ,

ISS Road No. 4420 was paved f o r  i t s  c o m p le te  l e n g t h  o f  11 m i l e s  in  1972-  

1973. I t  i s  l o c a t e d  s ou thw es t  o f  H o b a r t ,  i n  D i s t r i c t  No. 2.

In s e v e r a l  d i s t i n c t  r u r a l  s e t t i n g s  in  D i s t r i c t  No. 1 c o u n ty  roads

were paved in  s h o r t  l e n g t h s  i n  o r d e r  t o  p r o v i d e  r u r a l  r e s id e n c e s  an

a l l - w e a t h e r  road c o n n e c t i o n  t o  the  e x i s t i n g  paved h ighway o r  fa rm  t o  

m a rk e t  sys tems.  These " c o n n e c t i o n  r o a d s "  were b u i l t  s e q u e n t i a l l y  a f t e r

4
Such road c o n s t r u c t i o n  was n o r m a l l y  c o n f i n e d  t o  I n d ia n  r e s e r v a t i o n s ,  

b u t  because o f  t h e  r e l a t i v e l y  l a r g e  I n d ia n  o w n e rs h ip  o f  land  In the  
v i c i n i t y  c e r t a i n  road p a v in g  p r o j e c t s  had been ap p roved .
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TABLE 24

TOTAL MILEAGES AND CONSTRUCTION TIMES FOR COUNTY AND 
INDIAN SERVICE SYSTEM ROADS IN KIOWA COUNTY

Names o r  S p e c i f i c  D e s i g n a t i o n Leng th Years
( i n  mi l e s ) Completed

ISS-4420 L i t t l e  E l k  Creek Road 1 1 .00 1973
Gotebo O i l  F i e l d  Road 10.00 1965
ISS-441 Rainy  M o un ta in  Creek  Road 8 . 8 5 1961
I S S -44 i2  Sedan Road 8 . 6 0 1956
Gotebo Ne ighbo rhood Road 8 .0 0 1971
ISS-4417 S t i n k i n g  Creek Road 6 .5 0 1962
Alden  Road 6 .0 0 1967
Doiese Quar ry  Road 5 .00 1962
Saddle M o un ta in  Creek Road 5 .00 1969
M o un ta in  V iew Church Road 3 .35 1971
C ooper ton Cemetary Road 3 .25 1968
Mounta in  V iew Ne ighbo rhood Road 3 .0 0 i 960
Snyder  Monument Company Road 3 .0 0 1962
N o r th  R o o s e v e l t  Ne ighbo rh ood  Road 2 .3 0 1967
East Cooper ton  Ne ighbo rhood  Road 2 .0 0 1970
Lone W o l f  Ne ighborhood Road 2 .0 0 i 960
West R o o s e v e l t  Ne ighbo rh ood  Road 1.50 1958
West M o un ta in  V iew Church Road 0 .7 5 1968
R o o s e v e l t  Cemetary  Road 0 .5 0 1959
R ic h la n d  S to r e  Cemetary  Road 0 .4 0 1970
S pe c ia l  Roads: C o l l e c t i v e l y ^ 6 .5 0 1960-1973

Tota 1 9 7 .5 0

SOURCE: Oklahoma Depar tmen t  o f  H ighways ,  Genera l Highway Map:
Kiowa C oun ty ,  v a r i o u s  y e a r s ;  i n t e r v i e w s w i t h  t h e  Kiowa County  commiss ion
e r s ;  i n t e r v i e w s  w i t h  o t h e r  c o u n t y r e s i d e n t s ;  and.  Approved Road Plans
o f  t h e  B . I . A . ’ s Anadarko Area O f f ! C0 .

^ S p e c i a l  roads i n c l u d e d  th o s e  t h a t were b u i l t  i n D i s t r i c t  No. 1
f rom paved p r i n c i p a l  roads  t o  c l u s t e r s o f  d w e l l i n g s . O r d i n a r i l y  th ese
roads were one m i l e  in  l e n g t h .
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1963 in  a reas  where d w e l l i n g  d e n s i t i e s  v a r i e d  between one and two pe r  

m i l e .  Most o f  t h e  s p e c i a l  road p a v in g  was c o n c e n t r a t e d  in  th e  Gotebo 

O i l  F i e l d  v i c i n i t y  ( F i g .  4 8 ) .

A l t h o u g h  g r a v e l  s u r f a c e d  roads once c o n s t i t u t e d  n e a r l y  a l l  o f  t he  

s e c o n d a ry ,  c o u n t y ,  and I n d i a n  S e r v i c e  System n e t w o r k s ,  th e y  have become 

c o n s i d e r a b l y  l e s s  common. in 1973 o n l y  t h r e e  Federa l  a i d  se con da ry  

fa rm  t o  m arke t  r oa ds ,  a s e c t i o n  o f  FAS fa rm  t o  m a rk e t  road No. 3805, 

and a 5 m i l e  segment o f  S t a t e  Highway No. 19 were s t i l l  g r a v e l  s u r f a c e d .  

Most g r a v e l  roads in th e  l a t t e r  p a r t  o f  t h e  p e r i o d  s t u d i e d  were 1 t o  2 

m i l e s  l ong  and were c o n n e c t i o n s  between r u r a l  r e s i d e n c e s  and paved 

road s .  The w r i t e r  no ted  d u r i n g  h i s  f i e l d  work  in 1973 t h a t  t h e  q u a l i t y  

o f  t h e  g r a v e l  roads v a r i e d  c o n s i d e r a b l y .  O b v i o u s l y ,  q u a l i t i e s  o f  th e s e  

roads were c l o s e l y  a s s o c i a t e d  w i t h  t h e  f r e q u e n c y  o f  t h e i r  use,  th e  

d e l e t e r i o u s  e f f e c t s  o f  t h e  p h y s i c a l  e le m e n ts  a f f e c t i n g  them, and t h e i r  

m a in ten an ce  s c h e d u le s .

Between 1936 and 1973 an e x t e n s i v e  paved road n e tw o r k  e v o l v e d  in  

Kiowa C oun ty .  A l t h o u g h  n e a r l y  a l l  o f  t h e  road p a v in g  o c c u r r e d  a f t e r  

1950, p r e - e x i s t i n g  seconda ry  and l o c a l  r o u t e s  were improved .  Rura l  

i n h a b i t a n t s  were u n d o u b t e d l y  c o g n i z a n t  o f  th e s e  improved c o n d i t i o n s  and 

th e  r e l a t i v e  e f f e c t s  o f  t h e s e  improvements on t h e i r  c u r r e n t  o r  in te n d e d  

d w e l l i n g  s i t e s .  In a d d i t i o n ,  many s e c t i o n  l i n e  o r  f e e d e r  roads were 

g r a v e l  s u r f a c e d ,  a c o n d i t i o n  w h ic h  a f f o r d e d  more a ssu re d  a l l - w e a t h e r  

l i n k s  w i t h  paved r o u t e s .  The a n a l y s e s  w h ic h  f o l l o w  c l a r i f y  t h e  e x t e n t  

t o  w h ic h  th e s e  road improvements a f f e c t e d  the s i t u a t i o n  f o r  o c c u p ie d  

r u r a l  h o u s in g .
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SPECIAL ROADS TO RURAL DWELLINGS IN THE 

VICINITY OF THE GOTEBO OIL FIELD ROAD
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F i g u r e  48 : The s p e c i a l  roads t h a t  were c o n s t r u c t e d
in  t h e  v i c i n i t y  o f  t h e  Gotebo O i l  F i e l d  a r e  u n iq u e  in 
t h e i r  o c c u r r e n c e  in  t h e  c o u n t y .  They were paved in  the  
l a t e  1960s and e a r l y  1970s, Supposed ly  t h e y  a re  t o  p r o 
v i d e  p a s s a b le  roads f o r  r u r a l  d w e l l e r s ,  who c o u l d  o t h e r w i s e  
be b a d l y  i n c o n v ie n c e d  due t o  r u t s  made by t r u c k s  moving 
o i l  d r i l l i n g  equ ipmen t  o r  making d a i l y  c o l l e c t i o n s  f rom 
o i l  s t o r a g e  t a n k s .  Arrows  mark each o f  t h e s e  r o ads .
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R e l a t i o n s h i p s  o f  R es idua l  and New D w e l l i n g s  
To th e  Rural  Road Network

The a s s o c i a t i o n  between paved roads and o c c u p ie d  r u r a l  d w e l l i n g s  

became s t r o n g e r  a f t e r  1936. A l t h o u g h  the paved road m i l e a g e s  in c re a s e d  

by 20 p e r c e n t  between 1936 and 1973, th e  p r o p o r t i o n  o f  th o se  d w e l l i n g s  

i n  t h e  p e r i o d i c  d i s t r i b u t i o n s  found bes id e  such roads rose  4 l  p e r c e n t  

(T ab le  2 5 ) .  T h i s  s ugges ts  t h a t  s e l e c t i v i t y  was p r a c t i c e d  by r u r a l  

peop les  in  r e t a i n i n g  o r  s i t i n g  d w e l l i n g s  a lo n g  t h e s e  r o u t e s .

Both r e s i d u a l  and new d w e l l i n g s  a lo n g  paved roads  showed g a in s  f rom  

1949 t o  1973. Of the  d w e l l i n g s  c o m p r i s i n g  th e  s e t t l e m e n t  m a t r i x  in 

1949, o n l y  4 .62  p e r c e n t  i n  t h e  r e s i d u a l ,  and 2 .58  p e r c e n t  o f  t h e  new 

r e s i d e n c e s ,  were by paved roads  ( F i g .  4 9 ) .  Twe lve  y e a r s  l a t e r ,  in I 9 6 I ,  

th e se  p r o p o r t i o n s  were 26 .25  p e r c e n t  and 2 .34  p e r c e n t ,  r e s p e c t i v e l y .

By 1973 r e s i d u a l  and new homes a lo n g  paved r o u t e s  c o n s t i t u t e d  c o l l e c 

t i v e l y  45 .3 8  p e r c e n t  o f  th ose  in t h e  s tu d y  a r e a .  A t  t h i s  t i m e  r e s i d u a l  

d w e l l i n g s  and new d w e l l i n g s  were 37-32 and 8 .0 5  p e r c e n t ,  r e s p e c t i v e l y .

The p e rc e n ta g e s  o f  b o th  r e s i d u a l  and new r e s id e n c e s  a l o n g  unpaved roads 

d i m i n i s h e d  d u r i n g  t h e  same i n t e r v a l s .

Two s u b s e c t i o n s  f o l l o w  t h a t  concern  th e  r e l a t i o n s h i p s  between the  

paved road ne tw o rk  and th e  hous ing  r e s u l t i n g  f rom  t h e  s e t t l e m e n t  p rocess  

and th e  r e s i d u a l s .  Each s u b s e c t i o n  c o n s i d e r s  w h e th e r  a l l  c a t e g o r i e s  o f  

paved roads were e q u a l l y  a t t r a c t i v e  f o r  r u r a l  d w e l l i n g  l o c a t i o n s ,  

whe th e r  the t i m i n g  o f  road improvements e f f e c t e d  o c c u p ie d  d w e l l i n g  

r e t e n t i o n  o r  new s i t i n g s ,  and w he th e r  occup ied  hous in g  i n  areas a d j a c e n t  

t o  th e  paved r o u t e s  had s i m i l a r  c h a r a c t e r i s t i c s  t o  th ose  s i t e d  a lo n g  

th e se  r o u t e s .



152

TABLE 25

CHARACTERISTICS OF PAVED ROAD IMPROVEMENTS 
AND THE OCCUPIED RURAL DWELLINGS ALONG THESE ROUTES

C ategor  i es 1936
P e r i o d i c  Amounts and Percen tages  

1949 1961 1973

Paved Road M i l e a g e s 97 .78 124.23 206.48 439 .30

P e rc en ta g e  oF A l l  Roads 
in  S tudy  Area

5 .62 7 .14 11.87 25 .25

Rura l  Dwel1 in gs  By 
Paved Roads

121 170 533 462

P e rcen tage  o f  A l l  
D w e l l i n g s  in  County

3.71 7.21 26 .57 45 .37

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

New D w e l l i n g  Placement  and the Rura l  Road System

New d w e l l i n g  p lacement  was perhaps  the  most i m p o r t a n t  i n d i c a t o r  as 

t o  how c l o s e l y  r u r a l  d w e l l e r s  used paved roads t o  max im ize t h e i r  a c c e s s i 

b i l i t y  t o  n u c l e a t e d  s e t t l e m e n t s .  D w e l l i n g  s i t e s  a lo n g  paved r o u t e s  were 

o b v i o u s l y  most  p r e f e r r e d ,  b u t  l o c a t i o n s  c l o s e  t o  these  r o u t e s  on f e e d e r  

roads were n o t  t h a t  much o f  a d e t e r r e n t  t o  a c c e s s i b i l i t y .  Perhaps th e  

most u n iq u e  f e a t u r e  o f  th ese  f i n d i n g s  i s  t h a t  t h e y  r e p r e s e n t  co n te m p o ra ry  

p r e f e r e n c e s  r e g a r d i n g  th e  p lacement  o f  r u r a l  h o u s in g .

New D w e l l i n g  S i t e s  A long  Paved Roads. A l t h o u g h  new s e t t l e m e n t  in 

Kiowa County  was c o n c e n t r a t e d  a lo n g  paved roads a f t e r  1936, th e  p a t t e r n s  

d i f f e r e d  between those  a s s o c i a t e d  w i t h  e s t a b l i s h e d  Federa l  and s t a t e  

h ighways and th ose  a lo n g  seconda ry  r o a d s ,  w h ic h  were paved s e q u e n t i a l l y .  

Each o f  these  paved road c a t e g o r i e s  were a n a ly z e d  s e p a r a t e l y .  The 

p e r m a n e n t l y  paved Federa l  and s t a t e  h ighways  a lways had a s i g n i f i c a n t
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PERCENTAGES OF NEW AND RESIDUAL DWELLINGS ALONG PAVED 

AND UNPAVED ROADS IN KIOWA COUNTY. 1949 -1973

lO O

80

6 0

I
4 0

20

1949 1961 1973

NEW DWELLINGS RESIDUAL DWELLINGS

F i g u r e  49
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showing o f  new r e s i d e n c e s  a lo n g  t h e i r  r o u t e s  ( T a b le  2 6 ) .  The pe rce n tag e  

o f  th e s e  d w e l l i n g s  a l o n g  t h e  paved h ighways d e c l i n e d  between 1949 and 

1973 f r o m  16 t o  10 p e r c e n t  o f  the  t o t a l .

TABLE 26

RESULTS OF CHI-SQUARE TESTS FOR NUMBERS OF NEW DWELLINGS 
FOUND BY PAVED HIGHWAYS IN KIOWA COUNTY: 1936-1973

C a te go r  i es Yea rs
1949

T h a t  P r o p o r t i o n s  Were
1961

Tes ted
1973

Houses By Paved Highways 58 19 11

Houses By A l l  O the r  Roads 301 142 95

C a l c u l a t e d 75.13 11.59 4 .5 2

C r i t i c a l  V a lue  ( . 0 5 ) 3 .84 3 .8 4 3 .84

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

On ly  two p e r i o d s  were used to  d e t e r m in e  w h e t h e r  new d w e l l i n g s  were 

a t t r a c t e d  t o  paved s econda ry  roads -  1949-1961 and 1961-1973.  P r i o r  t o  

1949 o n l y  two seconda ry  roads  were paved,  and b o th  were  improved d u r i n g  

1947 and 1948, an i n t e r v a l  judged  t o  be t o o  s h o r t  t o  c o n s i d e r  f o r  a n a l y 

s i s .  Under  t h e s e  c i r c u m s t a n c e s ,  however ,  i t  was p o s s i b l e  t o  d e te r m in e  

w he th e r  new d w e l l i n g s  were a t t r a c t e d  t o  s econda ry  roads i n  Kiowa County 

a f t e r  p a v i n g .  S i g n i f i c a n t  numbers o f  new d w e l l i n g s  o f  th o s e  in  the  

s t u d y  a rea  were s i t e d  a l o n g  these  r o u t e s  a f t e r  t h e i r  p a v in g  d u r i n g  both 

p e r i o d s  (T a b le  2 7 ) . ^  From 19^9 t o  I 96 I 14 p e r c e n t  o f  t h e  new d w e l l i n g s

The County  Highway Maps f o r  Kiowa County  f o r  I 9 6 I and 1965 were 
e x t r e m e l y  u s e f u l  in i d e n t i f y i n g  new b u i l d i n g s .  In a d d i t i o n ,  upda ted  
y e a r l y  e d i t i o n s  o f  th e s e  maps showed changes i n  t h e  road s u r f a c e s  and 
made i t  p o s s i b l e  t o  e s t a b l i s h  p a v in g  d a te s  i n  some c a s e s .
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TABLE 27

RESULTS OF CHi-SQUARE TESTS FOR NUMBERS OF NEW DWELLINGS 
FOUND BY SECONDARY ROADS AFTER THEIR PAVING IN KIOWA COUNTY

C a t e g o r i e s  P e r i o d s  T h a t  P r o p o r t i o n s  Were Tes te d  For
1949-1961 1961-1973

New D w e l l i n g s  Found 
Bes ide  Seconda ry  Roads 
A f t e r  Pav ing

22 36

New D w e l l i n g s  Found By 
A1 1 O the r  Roads

139 70

2
C a l c u l a t e d  X Va lues 15.12 26.52

C r i t i c a l  Va lues  ( . 0 5 ) 3 .8 4 3 .84

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s

in  t h e  s t u d y  a rea  were b e s id e  th ese  r o u t e s ,  whereas 34 p e r c e n t  o f  the 

new r e s i d e n c e s  were a t  such s i t e s  by t h e  end o f  t h e  l a t t e r  p e r i o d .

Both h ighways and paved s econda ry  roads  were i m p o r t a n t  in  a t t r a c t 

in g  new s e t t l e m e n t .  The p e r c e n ta g e s  o f  new d w e l l i n g s  a lo n g  paved 

s eco nda ry  roads  in c r e a s e d  a f t e r  1949, b u t  th e  number dec reased  s l i g h t l y  

f o r  th e  o l d e r  paved h ighw ay s .  The d i f f e r e n t  p e r c e n ta g e  t r e n d s  a r e  

p a r t i a l l y  t h e  r e s u l t  o f  a r e l a t i v e  i n c r e a s e  i n  th e  a v a i l a b l e  f r o n t a g e  

f o r  hous ing  s i t e s  a i o n g  paved seconda ry  r oa ds .

New D w e l l i n g s  In A d j a c e n t  A reas To Paved Roads. S i nee new 

d w e l l i n g s  were a t t r a c t e d  t o  s i t e s  a l o n g  paved r o a d s ,  i t  seemed t h a t  

a d j a c e n t  a re as  wou ld  be s i m i l a r l y  a t t r a c t i v e  f o r  new hous in g  s i t e s .  

A d j a c e n t  a r e a s  were c o n s i d e r e d  as s e c t i o n s  ( s qua re  m i l e s )  a d j a c e n t  t o  

t h e  paved r o a d s .  in b o t h  1949-1961 and 1961-1973 s i g n i f i c a n t  numbers 

o f  new d w e l l i n g s  f o r  Kiowa County  were in  areas  a d j a c e n t  t o  paved roads
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(Tab le  2 8 ) .  T w e n t y - f o u r  and 38 p e r c e n t ,  r e s p e c t i v e l y ,  o f  the  new 

d w e l l i n y s  in  the  s t u d y  area were a lo n g  s i d e  reeds f o r  th ese  a d j a c e n t  

s e c t i o n s  d u r i n g  th e  two p e r i o d s .

TABLE 28

RESULTS OF CHI-SQUARE TESTS FOR NUMBERS OF NEW DWELLINGS 
FOUND ALONG SIDE ROADS ON SECTIONS ADJACENT TO PAVED ROADS 

IN KIOWA COUNTY: 1949 -  1973

C a t e g o r i e s  P e r i o d s  For  Which D w e l l i n g s  Counts  Were
Tes ted

1949-1961   1961-1973

Houses By Side Roads 39 40
On A d ja c e n t  S e c t i o n s

Houses E lsewhere 122 66

2
C a l c u l a t e d  X Va lues 23 .49 13.06

C r i t i c a l  Va lues  ( . 0 5 ) 3 .8 4 3 .8 4

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

These r e s u l t s  sugges t  t h a t  t h e  a t t r a c t i o n  o f  new d w e l l i n g s  t o  

s i t e s  in  a d j a c e n t  a re a s  t o  paved roads i s  s i m i l a r  t o  t h e  a t t r a c t i o n  f o r  

d w e l l i n g  l o c a t i o n s  a l o n g  th e s e  r o u t e s .

New D w e l l i n g s  A long  A l l  S ide Roads. F i n a l l y ,  t h e  a t t r a c t i o n  o f  

a l l  new d w e l l i n g s  a lo n g  s i d e  roads t o  p r i m a r y  and s econda ry  roads was 

measured. I f  a c c e s s i b i l i t y  t o  t h e  improved t r a n s p o r t a t i o n  r o u t e s  

became i n c r e a s i n g l y  i m p o r t a n t  in s i t i n g  new d w e l l i n g s  a lo n g  s i d e  road s ,  

i t  appeared t h a t  t h i s  would be exp ressed  in  a r e d u c t i o n  o f  t h e  d i s t a n c e  

a lo n g  s i d e  roads f rom  the  ma jo r  r o u t e s  t o  new d w e l l i n g s  o v e r  t im e .  

Measurements were made f ro m  a l l  p r i n c i p a l  roads  in t h e  s t u d y  a r e a ,  s i n c e  

t h e y  were s t e a d i l y  paved a f t e r  1949. Nine  p e r c e n t  o f  t h e  p r i n c i p a l
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roads remained unpaved in  1973, b u t  a l l  unpaved roads  were improved

w i t h  g r a v e l  s u r f a c e s .

Ave rage  road d i s t a n c e s  between a l l  new d w e l l i n g  s i t e s  on s i d e  

roads and the  p r i n c i p a l  r o u t e s  d e c l i n e d  s l i g h t l y  and d i f f e r e d  s i g n i f i 

c a n t l y  between 19^9"196l  and 1961-1973 (T a b le  2 9 ) .  The d i f f e r e n c e  in  

ave rage  road d i s t a n c e  f o r  th e s e  two p e r i o d s  was les s  than  one t e n t h  o f  

a m i l e ,  w h ic h  su gge s ts  t h a t  s i t e  p r e f e r e n c e s  a lo n g  s i d e  roads r e a l l y  

v a r i e d  v e r y  l i t t l e  in response to  d i s t a n c e .  From 1949-1961,  70 p e r 

cen t  o f  th e  new d w e l l i n g s  a lo n g  a i l  s i d e  roads were on the  s e c t i o n s  

a d j a c e n t  t o  th e  p r i m a r y  o r  secondary  road t r a v e r s i n g  the  a r e a .  T h i s  

p e rc e n ta g e  was 8 l  p e r c e n t  f r om 1961-1973.

TABLE 29

MEAN ROAD DISTANCES TO NEW DWELLINGS SITUATED OFF 
OF PRINCIPAL ROADS FOR THE PERIODS: 1949-1961 AND 1961-1973,

WITH A COMPARISON USING THE STUDENT " t "  TEST

P e r io d s Mean Road D is ta n c e s  t o C a l c u l a t e d  " t "  T e s t
New D w e l l i n g s  A long V a lu e  f o r  a Compar ison

S ide  Roads o f  Means

1949-1961 0 .9 9  M i l e s
1961-1973 0 .9 2  M i l e s 2 . 77^

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

^The means d i f f e r  a t  th e  0 .05  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .

These f i n d i n g s  i n d i c a t e d  t h a t  when new d w e l l i n g s  were s i t e d  a lo n g  

s id e  roads a f t e r  1949, t h e  d i s t a n c e  f rom t h e  d w e l l i n g  s i t e s  t o  p r i m a r y  

o r  seconda ry  roads was e x t r e m e l y  i m p o r t a n t .  In the  s tu d y  area  the  

average d i s t a n c e  between new d w e l l i n g  s i t e s  and th e s e  improved roads
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was j u s t  unde r  1 m i l e .

Res idua l  D w e l l i n g  L o c a t i o n  and th e  Rura l  Road System

The p e r c e n ta g e s  o f  d w e l l i n g s  in  t h e  r e s i d u a l  c l a s s  t h a t  were

s i t u a t e d  a l o n g  paved roads in  the  s t u d y  a rea  s t e a d i l y  in c re a s e d  f rom 

1936 th ro u g h  1973. Of p a r t i c u l a r  co nce rn  here i s  how the  r e l a t i o n s h i p s  

between these  d w e l l i n g s  and the  c o u n t y ' s  road n e tw o r k  e v o l v e d .  Because 

th e  d w e l l i n g s  in  t h i s  c a t e g o r y  r e p r e s e n t e d  remnants  o f  e a r l i e r  and 

w i d e l y  spread s e t t l e m e n t ,  i t  seems t h a t  two c r i t e r i a  were i n f l u e n t i a l  

in  e v o l v i n g  t h e  " d w e l l i n g  -  r o a d "  r e l a t i o n s h i p s  l i n k e d  t o  th e  re s e a rc h  

h y p o t h e s i s .  These r e l a t i o n s h i p s  w e re :  (1) a l a r g e  number o f  t h e  

r e m a in in g  d w e l l i n g s '  r e l a t i v e  l o c a t i o n s  r e p r e s e n t e d  compromises  to  

opt imum a c c e s s i b i l i t y ,  and (2) a p o r t i o n  o f  th e s e  d w e l l i n g s  remained 

o c c u p ie d  d u r i n g  v a r i o u s  i n t e r v a l s  because o f  a n t i c i p a t e d  road p a v i n g .

Three  s e t s  o f  c o m p a r i s o n s  were used t o  d i s c e r n  t h e  im po r ta nc e  o f

t h e  paved road n e tw o r k  t o  th e  r e s i d u a l s .  The f i r s t  two com par isons

conce rn  th e  s i t i n g  o f  t h e s e  d w e l l i n g s  t o  d i f f e r e n t  road c a t e g o r i e s ,  

whereas th e  l a s t  i s  r e l a t e d  t o  t h e  d i s t a n c e s  o f  r e s i d u a l  d w e l l i n g s  

f r o m  t h e  n e a r e s t  p r i n c i p a l  r o a d .

Res idua l  Dwe l l i n g s  A lo n g  Paved Roads. R es idua l  d w e l l i n g  o c c u r 

rences  a lo n g  paved h ighways  were compared t o  th o s e  a lo n g  f o u r  o t h e r  

road c a t e g o r i e s  f o r  t h r e e  p e r i o d s .  The road c a t e g o r i e s  were Federa l  

a i d  seconda ry  roads t h a t  were e v e n t u a l l y  paved,  the  c o u n t y  and I n d ia n  

S e r v i c e  System roads t h a t  became paved ,  and Fede ra l  a i d  seconda ry  

roads t h a t  remained unpaved ,  and s e l e c t e d  unpaved c o u n t y  roads .  The 

l a t t e r  c a t e g o r y  was t h o u g h t  t o  be r e p r e s e n t a t i v e  o f  unpaved road seg

ments found  t h r o u g h o u t  t h e  c o u n t y .
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The com par ison  showed r e s i d u a l  d w e l l i n g  o c c u r r e n c e s  a lo n g  t h e  two 

paved road c a t e g o r i e s  t o  be s i m i l a r  t o  t h a t  on paved h ig h w a y s ,  b u t  

a l o n g  t h e  unpaved roads th e  r a t e s  were low e r  and u l t i m a t e l y  s i g n i f i c a n t 

l y  d i s s i m i l a r  (T a b le  3 0 ) .  The d i f f e r e n c e s  in p e r c e n ta g e s  between th e  

paved and unpaved road c a t e g o r i e s  i n c r e a s e d  i n  a manner t h a t  suggested 

road q u a l i t i e s  were i n f l u e n t i a l  in  a f f e c t i n g  r e s i d u a l  d w e l l i n g  o c c u r 

renc es ,  By 1961 the  unpaved c o u n t y  roads w h ic h  were n o t  t o  be paved 

were th e  ones w i t h  th e  l o w e s t  r e s i d u a l  p e r c e n ta g e s  and g r e a t e s t  

d i f f e r e n c e s  w i t h  t h e  paved h ighw ays .  in  1973, however ,  t h i s  c o n d i t i o n  

n o t  o n l y  a f f e c t e d  th e  unpaved c o u n ty  r o a d s ,  bu t  the  s e co nda ry  roads  

t h a t  remained unpaved,  a l s o .

The a n a l y s i s  i n d i c a t e d  t h a t  th e  o c c u r r e n c e  o f  r e s i d u a l  d w e l l i n g s  

was c o n s i d e r a b l y  h i g h e r  a l o n g  r o u t e s  t h a t  were paved o r  became paved 

a f t e r  1936- In c o n t r a s t ,  t h e  o c c u r r e n c e  o f  d w e l l i n g  r e s i d u a l s  became 

p r o g r e s s i v e l y  lower  a l o n g  unpaved roads  o r  roads  t h a t  were low on th e  

p a v in g  p r i o r i t y  l i s t .

R es idu a l  D w e l l i n g s  in  A reas  A d j a c e n t  t o  Paved Roads. I f  paved 

roads  d i s c o u r a g e d  d w e l l i n g  a b a n d o n in g ,  t h i s  e f f e c t  sh o u ld  be e v i d e n t  

in  a r e a s  p r o x i m a t e  t o  t h e  r i g h t s - o f - w a y .  P r o x i m i t y  was d e f i n e d  as 

s e c t i o n s  a d j a c e n t  t o  t h e  r e s p e c t i v e  v e h i c u l a r  r o u t e s .  Average  r e s i d u a l  

d w e l l i n g  p e r c e n ta g e s  a l o n g  s i d e  roads  on th e s e  s e c t i o n s  were c a l c u l a t e d  

and compared t o  s i m i l a r  d a ta  f o r  t h e  f o u r  o t h e r  road c a t e g o r i e s .

A reas a d j a c e n t  t o  paved roads once a g a in  have th e  h i g h e s t  p r o p o r 

t i o n s  o f  d w e l l i n g s  in  t h e  r e s i d u a l  c l a s s .  The p e rc e n ta g e s  in  a r e a s  

a d j a c e n t  t o  h ighways and t h e  paved road c a t e g o r i e s  were s i m i l a r  a t  t h e  

end o f  t h e  s tu d y  p e r i o d ,  but  p e r c e n ta g e s  in a rea s  a d j a c e n t  t o  unpaved 

roads were d i s s i m i l a r  t o  t h o s e  a l o n g  th e  paved h ighways  (T a b le  3 1 ) .



TABLE 30

RESULTS OF STUDENT " t "  TEST FOR DETERMINING SIGNIFICANT DIFFERENCES 
BETWEEN MEAN PERCENTAGES OF RESIDUAL DWELLINGS ALONG PAVED HIGHWAYS AND

FOUR OTHER ROAD CATEGORIES

Road C a t e g o r i e s Average  R es idua l  D w e l l i n g  P e rc en tag es  Sinee  1930 Through the  
Ends o f  R e s p e c t i v e  P e r i o d s  and T h e i r  C a l c u l a t e d  " t "  Va lues  

1949 1961 1973 
P e rce n t  " t "  Values  P e r c e n t  " t "  V a lu es  P e r c e n t  " t "  Va lues

Paved Highways 71.11 57.11 35 .55

Secondary  Roads, 
E v e n t u a l l y  Paved

71 .02 0.01 53 .0 7  0 .3 7  26.3% 1.37

County  and ISS Roads, 
E v e n t u a l l y  Paved

74 .32 - 0 . 3 4 60 .0 7  - 0 . 2 6  36.41 - 0 . 1 0

Secondary  Roads, 
Remain ing Unpaved

57 .05 1.56 46 .15  1.27 15.56 2.21 *

S e le c t e d  Unpaved 
County Roads

60 .17 1.47 40 .3 5  1.81-’- 8 .5 6 7 . 4 9 *

o

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

"'The means d i f f e r  a t  t h e  0 .0 5  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .
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RESULTS OF STUDENT " t "  TESTS FOR DETERMINING SIGNIFICANT DIFFERENCES 
BETWEEN MEAN PERCENTAGES OF RESIDUAL DWELLINGS ALONG SIDE ROADS ON SECTIONS 

TANGENT TO PAVED HIGHWAYS AND FOUR OTHER ROAD CATEGORIES

Road C a t e g o r i e s Ave rage Res idua l  D w e l l i n g  P e rc en tag e s  S ince  1936 Through  the  
Ends o f  R e s p e c t i v e  P e r i o d s  and T h e i r  C a l c u l a t e d  " t "  Va lues  

1949 1961 1973 
P e rc e n t  " t "  V a lu es  P e r c e n t  " t "  Va lu e s  P e rc tm t  " t "  Va lues

Paved Highways 66 .03 49.71 24 .97

Secondary Roads, 
E v e n t u a 11 y Paved

67 .0 8 - 0 .2 3 52.17 - 0 . 5 9 21 .6 9 0 .72

Coun ty  and ISS Roads,  
E v e n t u a 11 y Paved

59 .53 1.14 41 .42 1 . 9 8 '= 23 .7 6 0 .17

Secondary  Roads, 
Remain ing Unpaved

59 .35 1.36 44.61 0 .7 8 13.79 2 .4 7 "

S e le c te d  Unpaved 
County  Roads

57 .22 0 .8 4 41 .53 1.16 14.55 3.04-"-

SOURCE; A u t h o r ' s measurements and c a l c u l a t i o n s .

ON

"The means d i f f e r  a t  t h e  0 .0 5  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .
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The p e rc e n ta g e s  a lo n g  th e  unpaved roads  were low er  than  th o s e  f o r  

t h e  highways  between 1336 and 1973, b u t  t h e y  s t a t i s t i c a l l y  w e r e  s i m i l a r  

in 1949 and I 96 I .  in t h e  c o u n t y  and ISS road c a t e g o r y  t h e  p e r c e n ta g e  

was d i s s i m i l a r  f rom paved h ighways i n  I 9 6 I .  The p e r c e n ta g e  was 

comparab le  t o  the  o t h e r  unpaved road g r o u p i n g s .  Perhaps th e  de la y ed  

road p a v in g  program a l o n g  th ese  roads was i n f l u e n t i a l .

From the se  a n a l y s e s  i t  was conc lude d  t h a t  r e s i d u a l  d w e l l i n g  

o c c u r r e n c e s  in a rea s  p r o x im a te  t o  paved roads was i n f l u e n c e d  by th e  

e x i s t e n c e  o f  t h i s  t y p e  o f  ro a d .

R es id u a l  D w e l l i n g s  A lon g  A l l  S ide  Roads. N o t i n g  t h e  a t t r a c t i o n  o f  

r e s i d u a l  d w e l l i n g  l o c a t i o n s  t o  paved roads  and t h e i r  p r o x i m i t i e s ,  i t  

was l o g i c a l  t o  deduce t h a t  a s i m i l a r  i n f l u e n c e  o p e r a t e d  f o r  r u r a l  r e s i 

dences s i t e d  a lo ng  a l l  s i d e  roads f r o m  t h e s e  r o u t e s .  I f  such an 

i n f l u e n c e  o p e r a t e d ,  r u r a l  d w e l l i n g s  c l o s e r  t o  t h e  p r i n c i p a l  r o u t e  wou ld  

be more l i k e l y  t o  remain  o c c u p i e d ,  and th o s e  f u r t h e r  away would  be 

abandoned a t  an i n c r e a s i n g  r a t e .  These changes wou ld  be d e p i c t e d  by a 

d e c rea s e  in  th e  d i s t a n c e s  f rom a l l  r e s i d u a l  d w e l l i n g  s i t e s  t o  th e  

p r i n c i p a l  roads w i t h  t im e .  Measurements were made f rom  a l l  o f  t h e  

p r i n c i p a l  r o ads ,  i n c l u d i n g  t h e  9 p e r c e n t  t h a t  remained g r a v e l  s u r f a c e d  

in  1973. ^

The average  road d i s t a n c e  a lo n g  s i d e  roads  f rom  r e s i d u a l  d w e l l i n g  

s i t e s  t o  p r i n c i p a l  roads dec reased  0 .12  m i l e ,  o r  10 p e r c e n t ,  between

The g r a v e l  s u r f a c e d  roads were i n c l u d e d  s i m p l y  because th e y  c o u l d  
e v e n t u a l l y  become paved .  N e a r l y  a l l  o f  t h e  p r i n c i p a l  roads in  the 
c o u n t y  were in  t h e  same c a t e g o r y  p r e v i o u s l y .  T a b le  28 i n d i c a t e d  t h a t  a 
r e l a t i v e l y  low p e rc e n ta g e  o f  r e s i d u a l  d w e l l i n g s  o c c u r r e d  a lo n g  such 
r o a d s ,  and,  p re sum a b ly ,  the  same a p p l i e d  a lo n g  s i d e  roads f u r t h e r  away.
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1949-1961 and 1961-1973 (T a b le  3 2 ) .  The road d i s t a n c e  o f  r e s i d u a l  

d w e l l i n g s  was I . I 8 m i l e s  f r o m  p r i n c i p a l  roads in t h e  e a r l y  p e r i o d ,  

whereas by t h e  end o f  t h e  n e x t  p e r i o d  i t  was 1. 06 m i l e s .  T e s ts  showed 

th e  d i f f e r e n c e  t o  be s t a t i s t i c a l l y  d i s s i m i l a r .  As t h e  ave rag e  d i s t a n c e  

o f  t h e s e  d w e l l i n g s  dec reased  a lo n g  s i d e  roads d u r i n g  the se  two p e r i o d s ,  

th e  p e r c e n ta g e s  o f  d w e l l i n g s  on s e c t i o n s  a d j a c e n t  t o  th e  p r i n c i p a l  

r o u t e s  in c r e a s e d  f ro m  51 t o  80 p e r c e n t .

These r e s u l t s  showed t h a t ,  a f t e r  1949, th e  o c c u r r e n c e  o f  r e s i d u a l  

d w e l l i n g s  a lo n g  s i d e  roads was r e l a t e d  t o  the  d i s t a n c e  between th e  

d w e l l i n g  s i t e  and th e  c l o s e s t  p r i n c i p a l  r o u t e .  The ave rage  d i s t a n c e  

between th e  d w e l l i n g s  and t h e  p r i n c i p a l  road d e c l i n e d  a f t e r  1949 and 

was J u s t  o v e r  1 m i l e  by 1973.

TABLE 32

MEAN ROAD DISTANCES TO RESIDUAL DWELLINGS SITUATED OFF 
OF PRINCIPAL ROADS FOR THE PERIODS; 1949-1961 AND 1961-1973,

WITH A COMPARISON USING THE STUDENT " t "  TEST

Mean Road D i s t a n c e s  t o C a l c u l a t e d  " t "  T e s t
P e r i  ods Res idua l  D w e l l i n g s  A long V a lu e  f o r  a Compar ison

Side Roads o f  Means

1949-1961 1.18 M i l e s
1961-1973 1.06 M i l e s -  2.46®

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

^The means d i f f e r  a t  th e  0 .05  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .

Conc lus  ion s

In t h i s  s e c t i o n  th e  r e l a t i o n s h i p  ucLwccn 1c:

to  t h e  r u r a l  road n e tw o rk  was a n a l y z e d .  C o n c lu s io n s  c o n c e r n i n g  each o f
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t h e s e  c a t e g o r i e s  f o l l o w .

R e l a t i o n s h i p s  between new d w e l l i n g s  and th e  r u r a l  road n e tw o rk  

were a n a ly z e d  f r o m  1936 t h r o u g h  1973, a l t h o u g h  much o f  t h e  emphasis was 

a f t e r  1949,  when p a v i n g  improvements were a c c e l e r a t e d .  These a n a l y s e s  

emphasize the  a t t r a c t i o n  o f  new home s i t e s  t o  paved roads f r o n t a g e s  

o r  nearby  a r e a s .  The s i g n i f i c a n t  f i n d i n g s  f o r  th e s e  r u r a l  d w e l l i n g s  

f o l l o w ,  i . e . ,  s y n t h e s i z e d  f o r  the  s t u d y  p e r i o d .  These a r e :

1. There was a d e c id e d  a t t r a c t i o n  o f  new d w e l l i n g s  t o  paved 
r oads .  N in e te e n  p e r c e n t  o f  t h e  new ly  s e t t l e d  d w e l l i n g s  
were by t h e s e  r o u t e s  in  1949, 30 p e r c e n t  by 1961, and
63 p e r c e n t  by 1973.

2.  There was a pronounced  a t t r a c t i o n  f o r  new d w e l l i n g  s i t e s  
a l o n g  s i d e  roads  on s e c t i o n s  a d j a c e n t  t o  th e  paved r o u t e s .
These a d j a c e n t  s e c t i o n s  had 70 p e r c e n t  o f  t h e  new r e s i 
dences between 1949-1961 and 81 p e r c e n t  f r o m  1961-1973-

3. The re was a d e c l i n e  in  t h e  mean road d i s t a n c e  between 
new d w e l l i n g  s i t e s  a lo n g  s i d e  roads and th e  n e a r e s t  
p r i n c i p a l  road a f t e r  1949. The p r i n c i p a l  road was 
l i k e l y  t o  be a paved r o u t e .  The a v e ra g e  road d i s t a n c e  
f o r  t h e s e  d w e l l i n g s  was 0 .9 2  m i l e s  in  1973.

The r e l a t i o n s h i p  between r u r a l  roads and th e  r u r a l  d w e l l i n g s  c o n 

t a i n e d  in  t h e  1936 r u r a l  s e t t l e m e n t  t h r o u g h  l a t e r  i n t e r v a l s  was a n a ly z e d  

f o r  1949, 1961, and 1973- The r e m a in in g  d w e l l i n g s  a t  th ese  t im e s  were 

r e p r e s e n t a t i v e  o f  t h o s e  in  t h e  r e s i d u a l  c l a s s .  From the se  a n a l y s e s  i t  

was found t h a t  between 1936 and 1973:

1. There was a s t e a d y  in c r e a s e  in  t h e  p e r c e n t a g e s  o f
r e s i d u a l  d w e l l i n g s  re m a in in g  a l o n g  paved roads .
F i v e  p e r c e n t  were  a l o n g  paved roads by 1949, 26 
p e r c e n t  by 1961, and 37 p e r c e n t  i n  1973-

2. T here  was a s i m i l a r  r e t e n t i o n  o f  d w e l l i n g  s i t e s
a l o n g  paved F ed e ra l  and s t a t e  h ig hw ay s ,  th e  fa r m -
t o - m a r k e t  r o a d s ,  and l o c a l i z e d  c o u n t y  and I n d ia n  
S e r v i c e  System r o a d s ,

3 . D w e l l i n g s  were r e t a i n e d  a lo n g  s i d e  roads t h a t  were 
on s e c t i o n s  a d j a c e n t  t o  t h e  paved r o ads .  Over
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f i f t y  p e r c e n t  o f  t h e  r e s i d u a l  d w e l l i n g s  o f f  o f  
paved roads were on such s e c t i o n s  in  1949, and 
t h i s  p e r c e n t a g e  exceeded 75 p e r c e n t  in  1373.

4. The average road d i s t a n c e  f rom th ese  d w e l l i n g s  
to  p r i n c i p a l  roads d e c l i n e d  between 1949 and 1973 
by 10 p e r c e n t  t o  1 .06  m i l e s .  On ly  m in im a l  numbers 
o f  r e s i d u a l  homes in  remote a re a s  o f  th e  c o u n t y  by 
1973 remained d i s t a n t l y  s i t u a t e d  f r om  paved ro a ds .

Three  h y p o th e s e s ,  w h ic h  concerned d w e l l i n g  p lacem ent  a lo n g  r u r a l  

roads  o r  r e l a t e d  t o  n u c l e a t e d  s e t t l e m e n t s  t h a t  would o c c u r  i f  th e  

r u r a l  s e t t l e m e n t  m a t r i x  became c l u s t e r e d  w i t h  t i m e ,  were advanced 

e a r l i e r .  Of concern  he re  is  the  h y p o t h e s i s  t h a t  d w e l l i n g s  c o m p r i s i n g  

t h e  r u r a l  s e t t l e m e n t  would become i n c r e a s i n g l y  o r i e n t e d  to  roads w i t h  

th e  be s t  p o t e n t i a l  f o r  o p t i m i z i n g  a c c e s s i b i l i t y .

D w e l l i n g  s i t e s  f o r  b o th  r e s i d u a l s  and new s e t t l i n g  were shown t o  

have become d e f i n i t e l y  a s s o c i a t e d  w i t h  paved roads d u r i n g  t h e  t im e  

c o n s i d e r e d  in t h i s  s t u d y .  F i n d i n g s  s u p p o r t  t h i s  h y p o t h e s i s .  The 

in c r e a s e d  o r i e n t a t i o n  o f  t h e s e  d w e l l i n g s  t o  the p r i n c i p a l  r o u t e s  c o n 

t r i b u t e d  t o  the  c l u s t e r i n g  t h a t  e v o l v e d  w i t h  t im e  in  th e  r u r a l  s e t t l e 

ment  morpho lo gy .

The R e l a t i o n s h i p  o f  Abandoned D w e l l i n g s  To 
The Rura l  Road Network

D w e l l i n g  abandonment was moderated by t h e  p resence  o f  paved roads.  

By t h e  end o f  t h e  1936-1949 p e r i o d ,  7 . 1 4  p e r c e n t  o f  t h e  c o u n t y ' s  roads 

were  paved and 2 .3 0  p e r c e n t  o f  t h e  d w e l l i n g s  abandoned c o n c u r r e n t l y  had 

been s i t e d  a l o n g  th e s e  r o u t e s  (T a b le  3 3 ) .  D u r in g  t h e  same i n t e r v a l  

n e a r l y  10 p e r c e n t  o f  th e  abandonment  was a lo n g  unpaved seconda ry  r oad s .  

D u r i n g  a t  l e a s t  p a r t  o f  t h i s  i n t e r v a l  t h e  l i k e l i h o o d  o f  th e s e  r o u t e s  

becoming paved was p r o b a b l y  n o t  fo re s e e n  by many o f  t h e  r u r a l  i n h a b i -
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TABLE 33

::A:ACTERIST!CS OF DWELLING ABANDONMENT IN
KIOWA COUNTY: 1936-1949 AND 1949-1973

C a tegor  i es P e r i o d s
1936-1949 1949-1973

Paved Road M i le a g e s 124.23 439 .30

Perc en tages  o f  A i t  Roads 
in  t h e  Study Area

7 .14 25.25

Perc en tages  o f  D w e l l i n g s  
Abandoned A long  Paved Roads 
D u r in g  t h e  P e r i o d s

2 .30 17.06

P e rcen tag es  o f  D w e l l i n g s  
Abandoned A lo n g  Unpaved 
Secondary Roads D u r i n g  th e  
P e r i o d s

9 . 9 8 1.98

Percen tages  o f  D w e l l i n g s  
Abandoned A lo n g  A l l  O the r  
Roads D u r in g  t h e  P e r i o d s

87 .72 80 .96

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

t a n t s .  A t  th e  end o f  t h e  1949-1973 p e r i o d ,  2 5 .2 5  p e r c e n t  o f  t h e  roads 

in Kiowa County  were paved ;  17.06 p e r c e n t  o f  t h e  abandonment  f o r  th e  

p e r i o d  had o c c u r r e d  a l o n g  roads t h a t  were o r  had been paved a f t e r  1949. 

N e a r l y  2 p e r c e n t  o f  t h e  abandoned d w e l l i n g s  o c c u r r e d  a lo n g  unpaved 

se co nda ry  ro a d s .

Abandonment became th e  most d om inan t  o f  t h e  s e t t l e m e n t  p rocesses  in 

terms o f  a b s o l u t e  numbers e f f e c t i n g  t h e  s tu d y  area a f t e r  1949. E i g h t y -  

seven p e r c e n t  o f  t h e  abandoned d w e l l i n g s  f o r  t h e  1936-1949 p e r i o d  were 

o f f  o f  e i t h e r  p r i m a r y  o r  seconda ry  roads ( T a b le  3 3 ) .  For  the  1949-1973 

p e r i o d ,  81 p e r c e n t  o f  t h e  abandonment was s i t e d  a lo n g  s i d e  ro ads .  Because 

th e  abandonment i n c r e a s e d  between th ese  two p e r i o d s ,  the r e s p e c t i v e  num-
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bers  o f  abandoned d w e l l i n g s  a lo n g  s i d e  roads  i n c r e a s e d  f ro m  1,110 t o  

1, 30 5 . These i n c r e a s e s  sugges t  t h a t  d w e l l i n g  abandon ing  i n c r e a s e d  away 

f rom m a jo r  r o a d s ,  w h ich  i n d i c a t e s  the  in c re a s e d  im p o r ta n ce  t h a t  r u r a l  

i n h a b i t a n t s  i n c r e a s i n g l y  p la c e d  upon a c c e s s i b i l i t y .

The app roach  t h a t  f o l l o w s  i s  the  same one used i n  th e  s e c t i o n  d e a l 

ing w i t h  r e s i d u a l  d w e l l i n g s .  Here abandonment i s  compared a lo n g  a l l  

paved road c a t e g o r i e s ,  then  i n  a reas  a d j a c e n t  t o  t h e  paved r o u t e s ,  and 

f i n a l l y  a lo n g  a l l  s i d e  roads t h a t  feed  i n t o  t h e  m a jo r  r o u t e s .

D w e l l i n g  Abandonment A long  Paved Roads. i f  b e t t e r  road s u r f a c e s  

have enhanced the  o c c u r r e n c e s  o f  r e s i d u a l  and new s e t t l e d  d w e l l i n g s ,  

t h e y  have c o n c u r r e n t l y  reduced the  o c c u r r e n c e s  o f  d w e l l i n g  abandonment .  

D w e l l i n g  abandonment  a lo n g  h ighways paved s i n c e  1936 was compared t o  

t h a t  a l o n g  f o u r  o t h e r  road c a t e g o r i e s  f o r  t h r e e  p e r i o d s .  The o t h e r  road 

c a t e g o r i e s  were th e  Federa l  a i d  s econda ry  roads  t h a t  were e v e n t u a l l y  

paved,  th e  c o u n t y  and ISS roads t h a t  were paved l a t e r ,  t h e  F e d e ra l  a i d  

seconda ry  roads  t h a t  were n e v e r  paved ,  and s e l e c t e d  c o u n t y  roads t h a t  

were n e v e r  paved.

T h i s  com par is on  showed t h a t  d w e l l i n g  abandonment  a long  t h e  two 

"p a v e d "  road c a t e g o r i e s  was s i m i l a r  t o  t h a t  f o r  t h e  paved h ighways ,  

however  a f t e r  19^9 th e  abandon ing  a lo n g  th e  two unpaved road c a t e g o r i e s  

was s t a t i s t i c a l l y  d i s s i m i l a r  (Tab le  3 ^ ) .  H ig h e r  p e r c e n ta g e s  o f  abandon

ment o c c u r r e d  d u r i n g  each succeed in g  p e r i o d ,  and by t h e  l a t t e r  p e r i o d  

d w e l l i n g  l o s s e s  a lo n g  t h e  paved roads were between 63 and 73 p e r c e n t .  

A long  unpaved roads d u r i n g  t h e  l a t t e r  p e r i o d  abandonment was c o n s i d e r a b l y  

h i g h e r ,  w i t h  l o s s e s  between 84 and 91 p e r c e n t .  From these  a n a l y s e s  i t  

was conc lu d e d  t h a t  d w e l l i n g  abandonment was moderated  a lo n g  paved r oa ds .



TABLE 34

RESULTS OF STUDENT " t "  TESTS FOR DETERMINING SIGNIFICANT DIFFERENCES 
BETWEEN MEAN PERCENTAGES OF DWELLING ABANDONMENT ALONG PAVED HIGHWAYS 

AND FOUR OTHER ROAD CATEGORIES

Road C a t e g o r i e s Average
Ends

1
P e rc e n t

D w e l l i n g  Abandonment P e rcen tag es  S ince  1936 Through 
o f  R e s p e c t i v e  P e r i o d s  and T h e i r  C a l c u l a t e d  " t "  Va lues
949 1961 1973

" t "  Va lu es  P e rc e n t  " t "  Va lues  P e rc e n t  " t

the

"  Va lues

Paved Highways 2 6 .8 5 3 7 . 18 62 .60

Secondary  Road, 
E v e n tu a 11 y Paved

29 .32 -  0 .3 4 47 .6 5  -  0 .94 73 .40 1 .44

County  and ISS Roads, 
E v e n tu a 11 y Paved

25 .7 6 0 .0 6 33 .2 0  0.72 63 .59 0 .1 0

Secondary  Roads, 
Remaining Unpaved

42 .9 5 -  1.55 53 .85  -  2 . 62* 84 .44 2 . 0 7 *

S e le c t e d  Unpaved 
County  Roads

39 .83 -  1 .52 59 .65  -  2 . 29* 91 .45 6 . 6 9 *

cr\
C O

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

■'-The means d i f f e r  a t  t h e  0 .0 5  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .
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n e v e r t h e l e s s  even a lo n g  th e s e  r o u t e s  t h e  l o s s e s  in c r e a s e d  d u r i n g  each 

s u c c e s s i v e  p e r i o d .

Abandonment i n  A reas  A d ja c e n t  t o  Paved Roads. I t  was l o g i c a l  t o  

assume t h a t  i f  abandonment  was moderated a l o n g  paved r o a d s ,  a d j a c e n t  

a re as  wou ld  be s i m i l a r l y  a f f e c t e d .  A d j a c e n t  a re a s  were r e c o g n i z e d  as 

c o n t i g u o u s  s e c t i o n s  t o  t h e  r oa ds .  An a v e rag e  abandonment p e r c e n t a g e  

was computed f o r  ho u s in g  lo s s e s  on th e  s i d e  roads o f  each s e c t i o n  a lo n g  

paved h ighw ays  and th e  o t h e r  f o u r  road c a t e g o r i e s .

Abandonment p e rc e n ta g e s  i n  the a r e a s  a d j a c e n t  t o  paved roads were 

l o w e r  th a n  a l l  o f  the  o t h e r  road c a t e g o r i e s ,  e x c e p t  f o r  th e  s ec ond a ry  

roads t h a t  were e v e n t u a l l y  paved (T a b le  3 5 ) .  The p e r c e n ta g e s  computed 

f o r  1949 and 1961 were r e l a t i v e l y  c l o s e  f o r  a l l  o f  t h e  road c a t e g o r i e s ,  

and a l l  o f  t h e s e  were s i m i l a r  t o  th o s e  a s s o c i a t e d  w i t h  t h e  paved h i g h 

ways.  By 1973, however ,  t h e  p e r c e n ta g e s  were c o n s i d e r a b l y  h i g h e r  and 

th o s e  f o r  t h e  paved roads  were  n e a r l y  i d e n t i c a l  t o  the  paved h ig h w a y s ,  

bu t  t h e  p e r c e n ta g e s  f o r  t h e  two unpaved road c a t e g o r i e s  were  h i g h e r  and 

s t a t i s t i c a l l y  d i s s i m i l a r .  I t  was c o nc lud e d  f ro m  t h e s e  r e s u l t s  t h a t  

p r o x i m i t y  t o  paved roads  modera ted th e  abandonment  p e r c e n ta g e s  s l i g h t l y ,  

b u t  th e s e  p e rc e n ta g e s  in c r e a s e d  t o  m o d e r a t e l y  h ig h  l e v e l s  by th e  l a t t e r  

p e r i o d .

Abandonment  A long  A l l  S ide  Roads . F i n a l l y ,  t h e  d w e l l i n g  abandonment  

a l o n g  a l l  s i d e  roads  was compared f o r  t h e  t h r e e  p e r i o d s .  I f  abandonment  

was moderated  a lo n g  and in p r o x i m i t y  t o  paved ro a d s ,  i t  was assumed t h a t  

t h e  l i k e l i h o o d  f o r  abandonment was in c r e a s e d  f o r  d w e l l i n g s  a t  s i t e s  a lo n g  

s i d e  roads  f u r t h e r  f rom  t h e  p r i n c i p a l  r o u t e s .  I t  appeared t h a t ,  i n  a d d i 

t i o n ,  as th e  p r i n c i p a l  road n e tw o rk  was improved t h r o u g h  p a v in g  t h a t



TABLE 35

RESULTS OF STUDENT " t "  TESTS FOR DETERMINING SIGNIFICANT DIFFERENCES 
BETWEEN MEAN PERCENTAGES OF DWELLING ABANDONMENT ALONG SIDE ROADS ON 
SECTIONS ADJACENT TO PAVED HIGHWAYS AND FOUR OTHER ROAD CATEGORIES

Road C a t e g o r i e s Average D w e l l i n g  Abandonment  P e rc en tag es  S ince  193b Through the 
Ends o f  R e s p e c t i v e  P e r i o d s  And T h e i r  C a l c u l a t e d  " t "  Va lues

1949 I 9 6 I 1973
P e r c e n t  " t "  V a lu es  P e r c e n t  " t "  Va lues  P e rc e n t  " t "  Va lues

Paved Highways 37 .17 51 .8 2 73 .85

Secondary Roads, 
E v e n t u a l l y  Paved

32 .4 4  0 .9 7 47.71 0 .90 73 .85 0 .0 02

County  and ISS Roads, 
E v e n tu a 11 y Paved

40 .4 7  -  0 .5 4 58 .62 -  1.43 73 .87 0 .2 9

Secondary Roads, 
Remain ing Unpaved

4 0 .6 4  -  0 .9 5 55 .39 -  0 .47 86 .20 2 . 40'=

S e le c te d  Unpaved 
County  Roads

42 .7 8  -  0 .4 7 58 .47 -  0 .82 85 .45 2 . 98*

o

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

•-’'The means d i f f e r  a t  t h e  0 . 0 5  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .
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d w e l l i n g  s i t e s  any d i s t a n c e  away on s i d e  roads wou ld  be l e s s  a c c e p t a b l e .  

Abandonment based upon th e se  as s um p t io ns  would be e xp ressed  th ro u g h  

d e c r e a s i n g  d i s t a n c e s  between fo r m e r  d w e l l i n g  s i t e s  and t h e  p r i n c i p a l  

roads t h r o u g h o u t  t h e  s t u d y  a r e a .  Measurements between the  p r i n c i p a l  

roads and abandoned d w e l l i n g  s i t e s  were made f o r  t h r e e  p e r i o d s .  The 

r e m a in in g  9 p e r c e n t  o f  t h e  g r a v e l  s u r f a c e d  s econda ry  roads were i n c lu d e d  

in  th e  measurements f o r  t h e  l a t t e r  p e r i o d . ^

The average road d i s t a n c e  between abandoned d w e l l i n g  s i t e s  on s i d e  

roads and p r i n c i p a l  roads  d e c l i n e d  f rom  1.50 m i l e s  f o r  the  1936-1949 

p e r i o d  t o  1 .17  m i l e s  in  t h e  1949-1961 p e r i o d ,  b u t  then  remained e ss en 

t i a l l y  th e  same f o r  t h e  1961-1973 p e r i o d  a t  1 .18 m i l e s  (T ab le  36 ) .  Both 

o f  t h e  l a t t e r  ave rages  were s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  e a r l i e r  one.  

A l t h o u g h  th e se  measurements showed t h a t  abandonment  became more o r i e n t e d  

towards th e  p r i n c i p a l  r o u t e s  w i t h  t i m e ,  s l i g h t l y  more th an  50 p e r c e n t  

o c c u r r e d  a l o n g  t h e  s i d e  roads  on s e c t i o n s  a d j a c e n t  t o  t h e s e  r o u t e s  d u r 

ing each o f  t h e  p e r i o d s .

The r e s u l t s  showed t h a t  d w e l l i n g  abandonment  on a l l  s i d e  roads was 

r e l a t e d  t o  t h e  road d i s t a n c e  between th e  fo r m e r  d w e l l i n g  s i t e  and th e  

p r i n c i p a l  r o u t e s ,  however  a b o u t  one h a l f  o f  t h e  abandoned r e s id e n c e s  

o c c u r r e d  a l o n g  s i d e  roads on s e c t i o n s  a d j a c e n t  t o  t h e  p r i n c i p a l  r o u t e s  

each p e r i o d .  The ave rag e  d i s t a n c e s  d e c l i n e d  f r o m  1.50  m i l e s  in  th e  

e a r l y  p e r i o d  t o  1 .17 m i l e s  by I 96 I and was l . l B  m i l e s  in  1973-

A s i m i l a r  app roach  was u t i l i z e d  i n  c o n s i d e r i n g  r e s i d u a l  d w e l l i n g s  
a l o n g  the se  r o a d s .  i t  can be assumed t h a t  th e  h i g h  abandonment p e r 
cen ta ge s  obse rved  a l o n g  s i d e  roads a d j a c e n t  t o  unpaved seconda ry  roads 
p r e v a i l e d  a l o n g  s i d e  roads f u r t h e r  away.
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TABLE 36

OF PRINCIPAL ROADS FOR THE PERIODS: 1936-1949,  1949 -1961 ,  AND
1961- 1973, WITH A COMPARISON USING THE STUDENT " t "  TEST

Sequent i a l  
P e r i  ods

Mean Road D is t a n c e s  t o  
Abandoned D w e l l i n g s  Along  

Side Roads

C a l c u l a t e d  " t "  T e s t  
Va lue  f o r  a Compar ison 

o f  Means

1936-1949 1.50 M i l e s
1 Q/iQ-l QA 1 1.17 M i l e s 3 5 . 53*
196^-1973 1.18 M i l e s 5 4 . 32*

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

"The means d i f f e r  a t  t h e  0 .0 5  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e .

C o n c lu s io n s

In t h i s  s e c t i o n  the r e l a t i o n s h i p  between abandoned d w e l l i n g s  and 

t h e  r u r a l  road n e tw o rk  was a n a ly z e d  f r o m  1936 t h r o u g h  1973. Of p a r t i c u l a r  

i n t e r e s t  were th e  l o c a t i o n s  o f  abandoned d w e l l i n g s  w i t h  r e s p e c t  t o  paved 

r oa ds .  The most s a l i e n t  f i n d i n g s  f r o m  th e s e  a n a l y s e s  w e re :

1. There was an i n c r e a s e  in  d w e l l i n g  abandonment a lo n g
a l l  roads in  t h e  s t u d y  a rea  between 1936 and 1973-

2. The re  was a m o d e r a t i o n  in  d w e l l i n g  abandonment a lo n g
paved r o u t e s  o r  th ose  t h a t  were s l a t e d  f o r  pa v in g  
a f t e r  1950.

3 . The re  was a m o d e r a t i n g  e f f e c t  t o  t h e  abandonment o f
d w e l l i n g s  a lo n g  s i d e  roads  on s e c t i o n s  a d j a c e n t  t o  paved
r o a d s .

4 .  The re  was a d e c re a s e  in  t h e  ave rage  road d i s t a n c e  between
abandoned d w e l l i n g  s i t e s  a l o n g  s i d e  roads and th e  n e a r e s t
p r i n c i p a l  r o a d s .  The ave rage  road d i s t a n c e  was 1,50 
m i l e s  f o r  1936 -1949,  1 .17 m i l e s  between 1949-1961,  and 
then  remained e s s e n t i a l l y  s t a b l e  a t  I . I 8 m i l e s  f o r  the 
1961-1973 p e r i o d .
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In t h e  f o r m e r  s e c t i o n  b o th  r e s i d u a l  and new d w e l l i n g  s i t e s  were 

shown t o  s u p p o r t  t h e  h y p o t h e s i s  d e a l i n g  w i t h  o p t i m i z i n g  a c c e s s i b i l i t y  t o  

p r i n c i p a l  r o a d s .  D w e l l i n g  abandonment p r o v i d e d  a d d i t i o n a l  s u p p o r t  f o r  

t h i s  h y p o t h e s i s ,  s i n c e  t h e  o r i e n t a t i o n  changed f r o m  a f o c u s  a lo n g  s i d e  

road l o c a t i o n s  t o  one much c l o s e r  t o  the  p r i n c i p a l  r o u t e s .  As d w e l l i n g  

abandonment  a f f e c t e d  a r e a s  on e i t h e r  s i d e  o f  t h e  p r i n c i p a l  roads the 

m os t ,  t h e  r e s u l t s  were g r o u p i n g s  o f  v a r i o u s  shapes.  Such g r o u p in g s  in 

t o t o  w ou ld  c o n t r i b u t e  t o  a random morpho logy  w h ic h  e v o lv e d  f o r  the  

aband on ing  p ro c e s s  d u r i n g  t h i s  s t u d y .

D w e l l i n g  D i s t a n c e s  To N u c le a te d  S e t t l e m e n t s

The l o c a t i o n  o f  r u r a l  d w e l l i n g s  was r e l a t e d  t o  t h e i r  d i s t a n c e  f r om  

n u c l e a t e d  s e t t l e m e n t s  d u r i n g  th e  p e r i o d  o f  t h i s  s t u d y .  Rura l  i n h a b i 

t a n t s  c o n s i d e r  t h i s  f a c t o r  when s i t i n g  new d w e l l i n g s  o r  t h r o u g h  i n a d v e r 

tence  t h r o u g h  t h e i r  c o n t i n u e d  occupance o f  a p a r t i c u l a r  d w e l l i n g  s i t e .  

However ,  s i n c e  t h e r e  i s  a h i e r a r c h y  o f  n u c l e a t e d  s e t t l e m e n t s ,  r u r a l  

i n h a b i t a n t s  must  c o n s i d e r  t h e s e  d i f f e r e n c e s  as t h e y  r e l a t e  t o  d w e l l i n g  

s i  t e s .

i n  t h i s  s e c t i o n  t h e  h i e r a r c h y  o f  n u c l e a t e d  s e t t l e m e n t  i n  t h e  s t u d y  

a rea  i s  examined between 1936 and 1973. Then c o m p a r i so ns  a r e  made o f  

t h e  a ve ra ge  road d i s t a n c e  between d w e l l i n g s  and th e  c l o s e s t  v i l l a g e  o r  

town f o r  1936 , 1949, and 1973. F i n a l l y ,  t h e  r e l a t i o n s h i p  between d w e l 

l i n g  l o c a t i o n s  and t h e  h i e r a r c h i a l  s i z e  o f  n u c l e a t e d  s e t t l e m e n t s  i s  

e x a m in e d .

The H i e r a r c h y  o f  N u c le a te d  S e t t l e m e n t  
in Kiowa County S ince  1936

A t h r e e f o l d  h i e r a r c h i a l  c l a s s i f i c a t i o n  was s e l e c t e d  f o r  i d e n t i f y i n g
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and c l a s s i f y i n g  d i f f e r e n c e s  between p la c e s  in  Kiowa C oun ty .  Because 

o f  t h e i r  a p p l i c a b i l i t y  h e r e ,  T r e w a r t h a ' s  and B r u s h ' s  f u n c t i o n a l  d e f i n i 

t i o n s  f o r  h a m le t s ,  v i l l a g e s ,  and towns were u t i l i z e d  f o r  d i f f e r e n t i a t i n g  

between n u c l e a t e d  p la c e s  (B ru s h ,  1953;  and,  T r e w a r t h a ,  1943) .  A l l  

t h r e e  d e f i n i t i o n s  d i s t i n g u i s h  n u c le a te d  s e t t l e m e n t s  by t h e i r  p r o v i s i o n  

o f  r e t a i l  a n d / o r  s e r v i c e  f u n c t i o n s .  Each i s  d i s c u s s e d  in  the  s e c t i o n s  

which  f o l l o w .

Hamlets

The s m a l l e s t  n u c l e a t e d  s e t t l e m e n t s  c l a s s i f i e d  in  t h e  s t u d y  area  a r e

h a m le ts .  These fo rm  r e c o g n i z a b l e ,  c l o s e l y - s p a c e d  g r o u p i n g s  o f  r e s id e n c e s

and o t h e r  s t r u c t u r e s .  Such p la c e s  must c o n t a i n  a t  l e a s t  f o u r  a c t i v e

r e s i d e n t i a l  u n i t s  and between one and n i n e  c o m m e r c i a l ,  i n d u s t r i a l -

p r o c e s s i n g ,  o r  i n s t i t u t i o n a l  u n i t s .  When m in im a l  r e q u i r e m e n t s  o c c u r ,

the o u te r m o s t  s t r u c t u r e  sh ou ld  be no f u r t h e r  than  0 .2 5  m i l e s  f r o m  th e
0

o t h e r  b u i l d i n g s  c o m p r i s i n g  t h e  node ( T r e w a r t h a ,  1943,  pp.  3 7 - 3 8 ) .

Hamlets  found in  t h e  s tu d y  a rea  e v o l v e d  in  two ways.  Most were 

sm al l  a g g l o m e r a t i o n s  p r o v i d i n g  b a s i c  r e t a i l  and s e r v i c e  a c t i v i t i e s  t o  

i n h a b i t a n t s  in l o c a l  a r e a s .  A few h a m le ts  were r e s i d u a l s  o f  degraded 

l a r g e r  co m m u n i t i e s  such as v i l l a g e s .  A l l  o f  t h e  h a m le ts  had a t  l e a s t  

one s t o r e ,  pe rhaps more l i k e  a gen e ra l  s t o r e  b u t  e m p h a s iz in g  g r o c e r i e s .  

G a s o l i n e  and o t h e r  v e h i c u l a r  needs were o f t e n  p r o v i d e d  e i t h e r  a t  t h i s  

s t o r e  o r  a t  a s e p a r a t e  e s t a b l i s h m e n t .  Of t h o s e  h a m le ts  p r e s e n t  in  1936,

 0------------------------------------
The r e q u i r e m e n t s  o f  i n d u s t r i a l - p r o c e s s i n g  o r  i n s t i t u t i o n a l  u n i t s

a r e  more s p e c i f i c  than  th o s e  d e s ig n a t e d  by T r e w a r t h a ;  h i s  o r i g i n a l
r e q u i r e m e n t s  were termed commerc ia l  and s o c i a l  u n i t s .  The w r i t e r  b e l i e v e s
t h a t  th e  new t e r m i n o l o g y  i s  o n l y  more s p e c i f i c  and n o t  d i f f e r e n t  f rom
t h e  i n i t i a l  i n t e n t i o n s  o f  T r e w a r t h a ' s  w o rk .



175

seven were near  a r u r a l  s c h o o l .  Three ham le ts  had g r a i n  e l e v a t o r s .

L a r g e r  h a m le ts ,  such as Cold S p r ings^  L u g e r t ,  and Saddle Moun ta in  had 

p o s t  o f f i c e s .  The ham le ts  t h a t  ev o lv ed  th r o u g h  r e g r e s s i o n  o r d i n a r i l y  

had more commerc ia l  and i n s t i t u t i o n a l  f u n c t i o n s ,  s i n c e  l a r g e r  numbers 

o f  i n h a b i t a n t s  had p r e v i o u s l y  been s e rv ed .

Vi 1 lages

N u c le a te d  s e t t l e m e n t s  in  t h e  s t u d y  area  w i t h  some c o m m e r c i a l - s e r v i c e  

d i s t i n c t i v e n e s s  a r e  v i l l a g e s .  Commercial  e s t a b l i s h m e n t s  n o r m a l l y  a r e  

c o n f i n e d  t o  a p a r t i c u l a r  a rea  o f  the s e t t l e m e n t ,  t h e r e b y  f o r m in g  a 

commerc ia l  s e c t i o n .  A minimum o f  ten  r e t a i l  and s e r v i c e  u n i t s  a re  

r e q u i r e d ,  a l t h o u g h  f o u r  must r e p r e s e n t  some r e t a i l  s p e c i a l i z a t i o n ,  such 

as a u t o m o b i l e  s a l e s ,  im p le m en ts ,  ha rdw are ,  a p p l i a n c e s ,  o r  lumber .  Three 

o t h e r  e s s e n t i a l  s e r v i c e s  a r e  a l s o  needed,  such as b a n k in g ,  a g r i c u l t u r a l  

p r o c e s s i n g ,  a g r i c u l t u r a l  s t o r a g e ,  a u to m o b i l e  and fa rm  m a c h in e ry  r e p a i r ,  

a p o s t  o f f i c e ,  o r  p u b l i c  schoo l  (B ru s h ,  1953, p . 3 85 ) .

A l l  o f  t h e  v i l l a g e s ,  e x c e p t  C o op e r to n ,  were a lo n g  the  c o u n t y ' s  p r i 

mary h ighways  and r a i l r o a d  l i n e s .  A l l  were i n c o r p o r a t e d  p l a c e s ,  i n d i 

c a t i n g  t h a t  c e r t a i n  improvements and p u b l i c  s e r v i c e s  were p r o v id e d  f o r  

i n h a b i t a n t s .  W h i l e  a l l  v i l l a g e s  had r u d i m e n t a r y  r e t a i l  and s e r v i c e  

a c t i v i t i e s  and c e r t a i n  s p e c i a l t i e s  p r e s e n t ,  a l l  o f  the se  c e n t r a l  p l a c e s  

once had t h e  e l e m e n ta r y  a n d / o r  h i g h  sc hoo ls  o f  c o n s o l i d a t e d  school  d i s 

t r i c t s  in them. Cooper ton  l o s t  i t s  schoo l  complex d u r i n g  th e  t im e  i t  

re g resse d  f rom  a v i l l a g e  t o  a h a m le t .  F i v e  o f  these  v i l l a g e s  had a g r i 

c u l t u r a l  c o o p e r a t i v e s ,  w h ic h  p r o v id e d  p r o c e s s i n g ,  g r a i n  s t o r a g e ,  and 

s a le s  o f  v a r i o u s  a g r i c u l t u r a l  needs. P r i v a t e l y  owned f u n c t i o n s  such as 

c o t t o n  g i n s ,  g r a i n  e l e v a t o r s ,  and lumber  and hardware bus in e s se s  were
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o f t e n  absorbed by t h e  c o o p e r a t i v e s .  N e i t h e r  Mounta in  Park no r  Cooper ton 

had a g r i c u l t u r a l  c o o p e r a t i v e s  w i t h i n  t h e i r  c o n f i n e s ,  a l t h o u g h  bo th  had 

c o t t o n  g i n s  a t  one t i m e .  P r o f e s s i o n a l s ,  b e s id e s  school  t e a c h e r s ,  were 

o n l y  in  t h e  l a r g e s t  v i l l a g e s .  In 1973, Snyder  had a p h y s i c i a n ,  a 

d e n t i s t ,  and a v e t e r i n a r i a n ;  Moun ta in  View had a p h y s i c i a n  ( F i g .  5 0 ) .  

Towns

Towns are  ag g lom e ra ted  s e t t l e m e n t s  w i t h  many r e t a i l  and s e r v i c e  

s p e c i a l i z a t i o n s .  Such p la c e s  have n o t  o n l y  a w e l l  d e f i n e d  c e n t r a l  

b u s in e s s  d i s t r i c t  b u t  a l s o  r e c o g n i z a b l e  a rea s  e l s e w h e re  w i t h i n  which 

o t h e r  f u n c t i o n s  d o m in a te .  F i f t y  r e t a i l  e s t a b l i s h m e n t s  a r e  r e q u i r e d  

f o r  such a c l a s s i f i c a t i o n ,  t h i r t y  o f  w h ich  must be s p e c i a l i z e d  in  o t h e r  

th a n  b a s i c  needs.  Towns must a l s o  have a bank ,  a w ee k ly  newspaper ,  a 

h ig h  s c h o o l ,  and t h e  s e r v i c e s  o f  f o u r  p r o f e s s i o n a l s  b e s id e s  school  

t e a c h e r s  (B rush ,  1953, p . 3 8 7 ) .

H o b a r t ,  t h e  s t u d y  a r e a ' s  o n l y  to w n ,  t y p i f i e s  t h e  h i g h e r  o r d e r  

c e n t r a l  p l a c e  in  an a g r i c u l t u r a l  s e t t i n g .  Many o f  i t s  r e t a i l  e s t a b l i s h 

ments a r e  d i r e c t l y  r e l a t e d  t o  a g r i c u l t u r e .  T h i s  i n c l u d e s  bus in esse s  

engaged in  implement  s a l e s ,  seed and feed  s a l e s ,  lumber and hardware 

s a l e s ,  and v e h i c l e  s a l e s .  A g r i c u l t u r a l  s e r v i c e s  a l s o  p redom ina ted  he re  

in  t h e  fo rm  o f  g r a i n  s t o r a g e  and m i l l i n g ,  c o t t o n  g i n n i n g  and c o m p re ss in g ,  

t r a c t o r  and m ach in e ry  r e p a i r ,  and p r o f e s s i o n a l  a g r i c u l t u r a l  a d v i c e  v i a  

e i t h e r  t h e  c o u n t y  agen t  o r  o t h e r  Federa l  o f f i c e r s  ( F i g .  5 0 ) .

The c o u n t y ' s  a d m i n i s t r a t i v e  c e n t e r  had sun d ry  r e t a i l  and s e r v i c e  

e s t a b l i s h m e n t s .  Both p r o f e s s i o n a l  and p e r s o n a l  s e r v i c e s  were w e l l  

r e p r e s e n t e d .  W h i l e  t h e  communi ty had a lways  had a h o s p i t a l  d u r i n g  t h e  

p e r i o d  s t u d i e d ,  a modern h o s p i t a l  complex was r e c e n t l y  c o n s t r u c t e d  on 

t h e  n o r t h  s i d e  o f  town .  T h i s  i s  t h e  o n l y  h o s p i t a l  in  Kiowa County .
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Two l i g h t  i n d u s t r i e s  now o p e r a t e  in  t h e  commun i ty ,  one i s  a p ro d u ce r  

o f  t o o l  boxes ,  w h ic h  employs a l i m i t e d  number o f  w o r k e r s ,  and t h e  o t h e r  

is  a p l a n t  o p e r a t e d  by t h e  H ig h la n d  Supply  C o r p o r a t i o n .  I t  employs 50 

employees and m a n u fa c tu r e s  paper  s u p p l i e s  f o r  f l o r i s t s .

H i e r a r c h i a l  Changes in t h e  N uc le a ted  S e t t l e m e n t s  

The n u c l e a t e d  s e t t l e m e n t s  in Kiowa County  have undergone s e v e ra l  

changes d u r i n g  t h e  t i m e  p e r i o d  cove red  in  t h i s  s t u d y .  Because the se  

c e n t e r s  p r o v i d e d  f o c i  f o r  t h e  s u r r o u n d i n g  r u r a l  se t  L 1 e i i ient , cl iar iges a r e  

d e s c r i b e d  f o r  two p e r i o d s ,  1936-19^9 and 19^ 9 - 1973,

Between 1936 and 19^9 t h i r t e e n  n u c l e a t e d  s e t t l e m e n t s  remained 

f u n c t i o n a l  in  Kiowa C oun ty .  Only t h r e e  i n c o r p o r a t e d  p la c e s  showed 

f u n c t i o n a l  i n c r e a s e s  o r  s t a b i l i t y  d u r i n g  t h e  p e r i o d ,  w h i l e  t h e  f i v e  

r e m a in in g  p la c e s  l o s t  some o f  t h e i r  f u n c t i o n a l  r e p r e s e n t a t i o n  (Tab le  3 7 ) .  

Hobar t  p ro g re s s e d  f ro m  a l a r g e  v i l l a g e  t o  a sma l l  to w n ,  and b o th  Moun ta in  

View and Snyder  remained medium s i z e d  v i l l a g e s  ( F i g .  5 0 ) .  T h ree  medium 

s i z e d  v i l l a g e s ,  Gotebo,  Lone W o l f ,  and R o o s e v e l t ,  r eg re ss e d  t o  smal l  

v i l l a g e  c l a s s i f i c a t i o n s .  The two re m a in in g  i n c o r p o r a t e d  p l a c e s ,  Cooper

to n  and Moun ta in  Park,  t h r o u g h  t h e  l o s s  o f  f u n c t i o n s ,  became l a r g e  ham

l e t s .  Of t h e  e i g h t  u n i n c o r p o r a t e d  p la c e s  c l a s s i f i e d  as ham le ts  i n  1936, 

f i v e  remained in  19^9. Babbs,  Cambr idge,  and R ic h la n d  S to re  l o s t  t h e i r  

ham le t  c l a s s i f i c a t i o n .

in t h e  24 y e a r s  f o l l o w i n g  194-9 th e  c o u n t y ' s  n u c l e a t e d  s e t t l e m e n t  

h i e r a r c h y  was m o d i f i e d  d r a s t i c a l l y .  The r e t a i l  s e r v i c e  base in  a l l  

s m a l l e r  p la c e s  was m a r k e d ly  d i m i n i s h e d  o r  c o m p l e t e l y  e ro d e d ,  whereas 

t h e  same f u n c t i o n s  were expanded in  t h e  t h r e e  l a r g e s t  t r a d e - s e r v i c e  

c e n t e r s  ( F i g .  5 0 ) .  Only  t h e  e i g h t  i n c o r p o r a t e d  p la c e s  were c la s s e d  as 

n u c l e a t e d  s e t t l e m e n t s  by 1973 (Tab le  3 7 ) .  F ive  ham le ts  e x i s t i n g  i n  194-9



TABLE 37

CLASSIFICATION OF NUCLEATED SETTLEMENTS IN KIOWA COUNTY; 1936-1973

Places
1936

P e r io d s  To Which C l a s s i f i c a t i o n s  A p p l i e d
1949 1973

I n c o r p o r a t e d  P laces

Cooper ton Sma11 Vi 1 lage Large Hamlet Hamlet
Gotebo Med ium -s iz ed  V i l l a g e Sma11 Vi 11 age Sma11 Vi 11 age
Hobar t Large V i l l a g e SmaI 1 Town Town
Lone W o l f M ed iu m -s ized  V i l l a g e Smal1 Vi 1 lage Smal1 Vi 11 age
M oun ta in  Park Sma11 Vi 1 lage Large Hamlet Hamlet
M o un ta in  View Med i u m -s ized  Vi 1 lage M ed ium -s iz ed  V i l l a g e M ed ium -s iz ed  Vi 1 1 age
R oo seve l t M ed iu m -s ized  Vi 1 lage Smal1 Vi 1 lage Sm al1 Vi 11 age
Snyder Med i um-s ized  Vi 1 lage Med ium -s iz ed  V i l l a g e M ed ium -s ized  Vi 1 1 age

U n in c o r p o r a te d  P laces

Babbs Hamlet
Cambr idge Hamlet
Cold S p r in g s Hamlet Hamlet
"C o n - 8 " Hamlet Hamle t
Lu ge r t Hamlet Hamle t
Saddle Mounta in Hamlet Hamlet
Sedan Hamlet Hamlet
R i c h la n d  S to re Hamlet

VO

Kiowa C oun ty ,  1936, and 19^9 a idSOURCE:
i n f o r m a t i o n  p o l l e d  in t h e  i n c o r p o r a t e d  p la c e s  in  1973 and 1976,
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were no l o n g e r  f u n c t i o n a l  t r a d e  c e n t e r s .  Each s t i l l  c o n s i s t e d  o f  some 

c l u s t e r e d  r e s i d e n c e s ,  but  l i t t l e  e l s e  t o  sugges t  l o c a l i z e d  c e n t r a l i t y  

f o r  t r a d e  o r  s e r v i c e  e x i s t e d .

H o b a r t ,  Snyder ,  and Moun ta in  View ga ined  b o t h  r e t a i l  and s e r v i c e  

e s t a b l i s h m e n t s  between 19^9 and 1973. The i n c r e a s e s  in e s t a b l i s h m e n t s  in  

Hobar t  were p a r t i c u l a r l y  n o t a b l e  where th e  ex pan s io n  was l a r g e r  in s e r v i c e  

than in r e t a i l  c a t e g o r i e s .  Snyder  and Moun ta in  View had commerc ia l  

grow th  comparab le  t o  t h a t  o f  Hobar t  bu t  s m a l l e r  in  s c a l e .  A l t h o u g h  the  

t h r e e  smal l  v i l l a g e s  l o s t  bo th  r e t a i l  and s e r v i c e  e s t a b l i s h m e n t s  d u r i n g  

t h i s  p e r i o d ,  the  a g r i c u l t u r a l  c o o p e r a t i v e s  in  t h e s e  c e n t e r s  p r o v i d e d  some 

o f  th e  s u p p l i e s  f o r  fa r m e r s  wh ich  p r i v a t e  d e a l e r s  once f u r n i s h e d  ( F i g .  50 ) .

D w e l l i n g  D i s t a n c e s  t o  N u c le a te d  S e t t l e m e n t s  
V ia  A l l - W e a t h e r  Roads

A c c e s s i b i l i t y  f o r  r u r a l  i n h a b i t a n t s  i s  enhanced as th e  d i s t a n c e  o r  

t r a v e l  t i m e  f rom  t h e i r  d w e l l i n g  s i t e  t o  the  c l o s e s t  n u c le a t e d  s e t t l e m e n t  

i s  m i n i m i z e d ,  i f  a c c e s s i b i l i t y  has been i m p o r t a n t  in  r e t a i n i n g  d w e l l i n g s  

o r  s i t i n g  new ones ,  then i t  f o l l o w s  t h a t  o v e r  a p e r i o d  o f  t i m e  t h a t  the  

d i s t a n c e  between th e s e  d w e l l i n g s  and n u c le a t e d  s e t t l e m e n t s  would d e c l i n e .  

The p a t t e r n  a n a l y s i s  in  t h e  p re c e d in g  c h a p t e r  showed t h a t  r u r a l  d w e l l i n g s  

have c l u s t e r e d  around n u c le a t e d  s e t t l e m e n t s  t o  o p t i m i z e  a c c e s s i b i l i t y .

The conce rn  h e re ,  however ,  i s  w he the r  d w e l l i n g s  f u r t h e r  away fronr, these  

c e n t e r s  have responded t o  t h e  d i s t a n c e  f a c t o r  s i g n i f i c a n t l y .  T h i s  was 

f o r m e r l y  posed as a s u p p o r t i v e  h y p o t h e s i s .

The s h o r t e s t  a l l - w e a t h e r  road d i s t a n c e s  were measured f r o m  a l l  r u r a l

q
d w e l l i n g s  t o  t h e  n e a r e s t  v i l l a g e  o r  town i n  t h e  s t u d y  a r e a .  A l l  w ea th e r

Q
I t  was assumed t h a t  b a s i c  needs c o u ld  be f u l f i l l e d  in  th e  c l o s e s t  

v i l l a g e  o r  town i n  th e  c o u n t y .
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roads were e i t h e r  paved o r  g r a v e l  s u r f a c e d .  Measurements were taken  f r om  

t h e  r u r a l  s e t t l e m e n t  m a t r i c e s  f o r  1936, 1949, and 1973. Median road 

d i s t a n c e s  f o r  r u r a l  d w e l l i n g s  d u r i n g  each p e r i o d  were computed and com

p a re d .

The median a l l  w e a th e r  road d i s t a n c e  between r u r a l  d w e l l i n g s  and 

t h e  n e a r e s t  v i l l a g e  o r  town in  t h e  s tu d y  a rea  d e c l i n e d  f rom  1936 t o  

1973. Median d i s t a n c e s  f o r  1936 and 1949 were n e a r l y  i d e n t i c a l ,  be ing

5 .9 9  and 5 .95  m i l e s ,  r e s p e c t i v e l y .  in 1973, however ,  the  median d i s t a n c e  

was 5 .4 5  m i l e s ,  w h ic h  r e p r e s e n t e d  an 8 p e r c e n t  r e d u c t i o n  o v e r  t h a t  f o r  

1949. T here  was a s i g n i f i c a n t  d i f f e r e n c e  between t h e  1973 median d i s t a n c e  

o f  r u r a l  d w e l l i n g s  and e i t h e r  o f  th o s e  f o r  t h e  e a r l i e r  p e r i o d s  (Tab le  3 8 ) .

TABLE 38

COMPARISON OF THE 1973 MEDIAN ROAD DISTANCE OF RURAL DWELLINGS 
TO VILLAGES AND TOWNS TO THOSE FOR 1949 AND 1936, USING THE 

KRUSKAL-WALLIS ONE-WAY ANALYSIS OF VARIANCE BY RANKS

P er iods Median D is t a n c e  o f  
D w e l l i n g s  From 

V i l l a g e s  and Towns

C a l c u l a t e d
2

X Value

C r i t i c a l  
Value ( .01 )

1973 5 .4 5  M i l e s 9.31 6 . 6 4
1949 5 .95  M i l e s

1973 5 .45  M i l e s 24 .10 6 . 6 4
1936 5 .95  M i l e s

SOURCE: A u t h o r ' s  measurements and c a l c u l a t i o n s .

These r e s u l t s  v e r i f i e d  t h e  s u p p o r t i v e  h y p o t h e s i s .  The measurements 

showed, however ,  t h a t  t h e  d i s t a n c e  between r u r a l  d w e l l i n g s  and n u c le a te d  

s e t t l e m e n t s  became i n c r e a s i n g l y  i m p o r t a n t  t o  r u r a l  i n h a b i t a n t s  a f t e r  1949, 

d u r i n g  a p e r i o d  when t h e  r u r a l  road system was b e in g  improved th r o u g h  

p a v i n g .
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D w e l l i n g  L o c a t i o n  and t h e  S ize  
o f  N uc lea ted  S e t t l e m e n t s

As a c c e s s i b i l i t y  o f  r u r a l  i n h a b i t a n t s  t o  n u c l e a t e d  s e t t l e m e n t s  

i n c re a s e d  in  im p o r ta n c e ,  i t  was l o g i c a l  t o  assume t h a t  t h e  h i e r a r c h i a l  

s i z e  o f  t h e s e  commerc ia l  c e n t e r s  would have some b e a r i n g  upon d w e l l i n g  

l o c a t i o n .  P r o x i m i t y  t o  t h e  l a r g e r  com merc ia l  c e n t e r s  wou ld  be more 

a t t r a c t i v e  t o  new d w e l l i n g s  and be i n s t r u m e n t a l  i n  t h e  c o n t i n u e d  o c c u 

pancy o f  l o n g e r  e s t a b l i s h e d  r e s i d e n c e s .  On t h e  o t h e r  hand,  p r o x i m i t y  t o  

s m a l l e r  n u c l e a t e d  s e t t l e m e n t s  would have le ss  a p p e a l ,  s i n c e  t h e  a v a i l a 

b i l i t y  o f  t h e  goods and s e r v i c e s  would be more l i m i t e d .  I f  such an 

i n f l u e n c e  has i n c r e a s e d ,  i t s  e x p r e s s i o n  s h o u ld  be r e f l e c t e d  i n  t h e  c o n 

t e m p o r a r y  h o u s in g  d i s t r i b u t i o n  a s s o c i a t e d  w i t h  t h e  s t u d y  a r e a ' s  n u c l e a t e d  

s e t t l e m e n t s .  These s u p p o s i t i o n s  lead  t o  t h e  f o r m u l a t i o n  o f  t h e  l a s t  

s u p p o r t i v e  h y p o t h e s i s  t h a t  was a n t i c i p a t e d ,  i f  t h e  r u r a l  s e t t l e m e n t  m a t r i x  

became c l u s t e r e d  o v e r  t i m e .

T r a d e - s e r v i c e  o r i e n t a t i o n  f o r  v i l l a g e s  and towns i n  Kiowa County  

was e s t a b l i s h e d  by use o f  t h e  s h o r t e s t  a l l  w e a th e r  road d i s t a n c e  between  

each d w e l l i n g  and i t s  n e a r e s t  n u c l e a t e d  s e t t l e m e n t .  Two p o r t i o n s  o f  t h e  

c o u n t y  were o m i t t e d  because o f  t h e i r  c l o s e n e s s  t o  e i t h e r  S e n t i n e l  o r  

C a r n e g ie ,  b o th  o f  w h ic h  were s i t u a t e d  i n  c o n t i g u o u s  c o u n t i e s . ^ ®  These 

o u t l i n e d  s e t t i n g s  were re co g n iz e d  as commut ing a rea s  and d e l i m i t e d  on 

t h e  1973 r u r a l  s e t t l e m e n t  m a t r i x .  D w e l l i n g  c o u n t s  were made w i t h i n  each 

commuting a re a ,  and t h e  square  m i le a g e  c o n t a i n e d  in  each was measured.

10
Seven p e r c e n t ,  7 0 .5  square  m i l e s ,  o f  Kiowa C o u n t y ' s  a rea  was c o n 

t a i n e d  i n  commut ing a reas  r e l a t e d  t o  t h e s e  2 n u c l e a t e d  s e t t l e m e n t s .  The 
commut ing a rea  f o r  S e n t i n e l  was a lo n g  t h e  c e n t r a l  n o r t h e r n  p a r t  o f  t h e  
c o u n t y ,  w h i l e  t h a t  f o r  Carneg ie  was a lo n g  t h e  n o r t h e a s t e r l y  b o r d e r  e a s t  
o f  Moun ta in  View and Saddle  M oun ta in .
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An occupancy  r a t i o  was used t o  assess  t h e  d i f f e r e n c e  between r u r a l  

d w e l l i n g  d i s t r i b u t i o n s  in  each o f  thm commut ing a re a s  i n  Kiowa C oun ty .^ ^

A r u r a l  d w e l l i n g  d i s t r i b u t i o n  p r o p o r t i o n a l  t o  t h e  d e l i m i t e d  commut ing 

area  was d e s i g n a t e d  w i t h  an occupancy r a t i o  o f  1 .0 ,  a r a t i o  o f  > 1 . 0  

showed a p o s i t i v e  d i s p r o p o r t i o n  o f  r u r a l  d w e l l i n g s  i n  such a s e t t i n g ,  

w h i l e  a r a t i o  o f  < 1 .0  d e p i c t e d  a n e g a t i v e  d i s p a r i t y  in  t h e  r u r a l  d w e l l i n g s  

in  t h i s  a r e a .

Occupancy r a t i o s  f o r  commuting areas  a s s o c i a t e d  w i t h  t h e  c o u n t y ' s  

3 l a r g e s t  coiiiiiiun i t  i es exceeded 1 .0 ,  whereas t h e  commut ing a reas  b e l o n g i n g  

t o  t h e  3 s m a l l e r  c o m m u n i t i e s  had r a t i o s  be low  1 .0  (T ab le  3 9 ) .  i t  i s  

i m p o r t a n t  t o  r e c o g n i z e  t h a t  t h e  occupancy  r a t i o s  f o r  b o th  Hobar t  and 

Snyder  wou ld  have been h i g h e r ,  bu t  p e r i p h e r a l  p a r t s  o f  t h e s e  i n c o r p o r a t e d  

p la c e s  were annexed in  t h e  l a s t  few y e a r s .  Such boundary changes 

lowered  t h e  h o u s in g  c o u n ts  f o r  th e s e  commut ing a r e a s .  Few boundary  

changes o c c u r r e d  around t h e  o t h e r  i n c o r p o r a t e d  p la c e s  i n  t h e  c o u n t y  c o n 

c u r r e n t l y .

in  t h e  w r i t e r ' s  o p i n i o n  th e s e  f i n d i n g s  s u b s t a n t i a t e  t h e  s u p p o r t i v e  

h y p o t h e s i s .  A d d i t i o n a l  v e r i f i c a t i o n  f o r  t h i s  h y p o t h e s i s  was shown w i t h  

b o t h  new s e t t l i n g  and r e s i d u a l  d w e l l i n g  r a t i o s ,  w h ic h  were p r e s e n te d  

a lo n g  w i t h  t h e  p a t t e r n  a n a l y s i s .

I I
T h i s  p r o c e d u r e  i s  e x p l a i n e d  in  c o n s i d e r a b l y  more d e t a i l  in  t h e  

second c h a p t e r .



TABLE 39

OCCUPANCY RATIOS FOR COMMUTING AREAS OF
VIILLAGES AND TOWNS IN KIOWA COUNTY

Trade Areas Number o f  Ru ra l  
Dw e l1 ing s  in  

t he  Commuting Areas

Area 
( i n  squa re )  
( m i l e s  )

A r e a ' s Homes 
C o u n t y ' s  T o t a 1

Commuting Area 
C o u n t y ' s  T o t a l

Occupancy
R a t i o

Gotebo 97 132.93 .0952 .1327 0.7174

H oba r t 156 124.87 .1532 . 1246 1.2295

Lon e Wo 1 f 138 146.20 .1355 .1460 0 .9 28 0

Mounta in  V iew 178 128.61 .1748 . 1284 1.3613

R o o s e v e l t 195 249 .78 .1915 .2492 0.7678

Snyde r 169 149.06 .1660 .1488 1 . 1 155

Others'^ 85 7 0 .5 0

CO

SOURCE; A u t h o r ' s  measurements and c a l c u l a t i o n s .

a . rT h i s  i n c l u d e s  a reas  t i e d  t o  S e n t i n e l  in W ash i ta  Coun ty  a l o n g  th e  c o u n t y ' s  n o r t h e r n  b o r d e r  and 
t o  C a rneg ie  in  Caddo Coun ty  on t h e  n o r t h e a s t  b ou nd a ry  o f  th e  c o u n t y .



CHAPTER V 

SUMMARY AND CONCLUSIONS

Summary

The purpose o f  t h i s  s tu d y  was t o  ex te nd  e x i s t i n g  t h e o r i e s  c o n c e r n i n g  

Liie e v o l u t i o n  o f  r u r a l  s e t t l e m e n t  p a t t e r n s .  Hudson 's  t h e o r y  on r u r a l  

s e t t l e m e n t  l o c a t i o n  f o r  an a g r i c u l t u r a l  s e t t i n g  se rv ed  as t h e  base f o r  

t h i s  t h e o r e t i c a l  e x t e n s i o n .  Rural  s e t t l e m e n t  was extended t o  r u r a l  

n o n - fa rm  r e s id e n c e s  and i n c l u d e d  a l l  r e s id e n c e s  o u t s i d e  o f  t h e  c o n f i n e s  

o f  h a m l e t s ,  v i l l a g e s ,  and to w n s ,  d i s t i n c t  r e c r e a t i o n a l  nodes ,  g roup 

q u a r t e r s ,  o r  governmen ta l  h o l d i n g s .  In a d d i t i o n ,  t h e  r u r a l  s e t t l e m e n t  

was d i s a g g r e g a t e d  i n t o  3 componen ts ,  i . e . ,  new, abandoned,  and r e s i d u a l  

d w e l 1 in g s .

I t  was t h e o r i z e d  t h a t  a c l u s t e r e d  r u r a l  s e t t l e m e n t  p a t t e r n  wou ld  

e v o l v e  as re s id e n c e s  were p o s i t i o n e d  t o  o p t i m i z e  t h e i r  i n h a b i t a n t s '  

a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  c e n t e r s  d u r i n g  a p e r i o d  w i t h  c h a r a c t e r 

i s t i c s  s i m i l a r  t o  Hudson 's  c o m p e t i t i o n  phase .  A c c e s s i b i l i t y  was exp ressed  

by a r u r a l  d w e l l i n g ' s  l o c a t i o n  t o  n u c l e a t e d  s e t t l e m e n t s  and t o  t h e  

p r i n c i p a l  roads l e a d i n g  t o  t h e s e  c e n t e r s .

Because Hudson 's  c o m p e t i t i o n  phase r e l a t e d  t o  r u r a l  s e t t l e m e n t  f o r  

long  e s t a b l i s h e d  a g r i c u l t u r a l  s e t t i n g s  i t  was ana ly z ed  c r i t i c a l l y .  T h i s  

a n a l y s i s  led  t o  t h e  f o l l o w i n g  f i n d i n g s :

1= Non- farm d w e l l i n g s  were e x c lu d e d  f ro m  c o n s i d e r a t i o n s  o f  
r u r a l  s e t t l e m e n t  m o rpho lo g y ,  a l t h o u g h  t h e i r  presence  
o b v i o u s l y  a f f e c t e d  o t h e r  d w e l l i n g s  f o r m u l a t i n g  t h e  
s e t t l e m e n t  m a t r i x .

185
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2.  In t h e  c o m p e t i t i o n  phase i t  appeared t h a t  t h e  r u r a l  
s e t t l e m e n t  was com pr ised  o f  r e s i d u a !  d w e l l i n g s  a t  
fa rm  s i t e s ,  w h ich  were g r a d u a l l y  e l i m i n a t e d  as 2 
r e s u l t  o f  sm a l l  farms b e in g  c o n s o l i d a t e d  i n t o  l a r g e r  
f a r m s .  New s e t t l i n g  was o m i t t e d  under  t h e s e  c i r 
cumstances .

3 . The b a s i c  p rem ise  o f  i n c r e a s i n g  land a reas  i n  farms 
d u r i n g  c o m p e t i t i o n  was u n r e a l i s t i c a l l y  l i n k e d  t o  
g a in s  f r o m  o n l y  c o n t i g u o u s  s m a l l e r  fa rm  h o l d i n g s .

4 .  D w e l l i n g  p lacement  a t  a fa rm  s i t e  wou ld  become 
more c e n t r a l l y  p o s i t i o n e d  t o  t h e  fa rm  h o l d i n g  as 
i t s  a r e a l  d im e n s io n  i n c r e a s e d .  T h i s  p rem ise  seemed 
u n r e a l i s t i c ,  s i n c e  fa rm s tea d  l o c a t i o n s  have become 
more c l o s e l y  t i e d  t o  roads t o  as s u re  a c c e s s i b i l i t y .

5 .  Hudson s e l e c t e d  s e v e r a l  t r a c t s ,  w h ich  avo id e d
v i l l a g e s  and tow ns ,  f o r  t e s t i n g  th e  s e t t l e m e n t
t h e o r y .  Such a s e l e c t i o n  p ro c e d u r e  e l i m i n a t e d  t h e  
p o s s i b i l i t i e s  o f  measur ing a r u r a l  s e t t l e m e n t  p a t t e r n  
w i t h  an o r i e n t a t i o n  t o  t h e  t r a d e - s e r v i c e  c e n t e r s .

Both p r o c e d u r a l  and c o n c e p tu a l  app roach es ,  w h ich  m i t i g a t e d  t h e  s h o r t 

comings o f  t h e  Hudson t h e o r y ,  were i n c o r p o r a t e d  i n  t h i s  s t u d y .

Rura l  s e t t l e m e n t  was seen as t h e  s y n t h e s i s  between r e s i d u a l  d w e l l i n g s  

and t h o s e  c o m p r i s i n g  t h e  2 s e t t l e m e n t  p ro c e s s e s ,  i . e .  new s e t t l i n g  and 

abandonment .  I t  was a p p a r e n t  t h a t  t h e  t r e n d  to w a rd s  r u r a l  s e t t l e m e n t  

c l u s t e r i n g  was a response  r e l a t e d  t o  t h e s e  3 d w e l l i n g  c a t e g o r i e s .  Us ing 

t h e  a c c e s s i b i l i t y  f a c t o r  as a b a s i c  p r e m is e ,  a n t i c i p a t e d  m o r p h o lo g ie s  

were sugges te d  f o r  t h e  r e s i d u a l ,  new, and abandoned d w e l l i n g s ,  w h i c h ,

when s y n t h e s i z e d ,  c o u l d  e v o l v e  a c l u s t e r e d  p a t t e r n  i n  t u e  r u r a l  s e t t l e 

ment .

The m a jo r  r e s e a r c h  h y p o t h e s i s  was t h a t  t h e  r u r a l  s e t t l e m e n t  became 

c l u s t e r e d  d u r i n g  t h e  c o m p e t i t i o n  phase ,  as r u r a l  d w e l l i n g  l o c a t i o n s  were 

o p t i m i z e d  w i t h  r e s p e c t  t o  t r a d e - s e r v i c e  c e n t e r s  and t h e  p r i n c i p a l  r o u t e s  

l e a d i n g  t o  t h e s e  c e n t e r s .  S i x  s u p p o r t i v e  h y p o th e s e s ,  w h ic h  p e r t a i n e d  t o  

th e  a n t i c i p a t e d  m o r p h o lo g ie s  f o r  e i t h e r  r e s i d u a l  d w e l l i n g s  o r  those
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r e l a t e d  t o  t h e  two s e t t l e m e n t  processes  and t o  a c c e s s i b i l i t y  f a c t o r s  

w h ic h  i n f l u e n c e d  i n d i v i d u a l  d w e l l i n g  s i t e s ,  were t e s t e d .

Rura l  s e t t l e m e n t  i n  Kiowa County ,  l o c a t e d  i n  t h e  s o u th w e s te rn  p a r t  

o f  Oklahoma, was s t u d i e d .  M a t r i c e s  f o r  r u r a l  s e t t l e m e n t  were c o n s t r u c t e d  

f o r  t h r e e  p e r i o d s ,  1936, 1949, and 1973, u s i n g  l i b r a r y  and f i e l d  s o u r c e s .  

Sim p i e  c o m p a r i s o n  o f  two s e q u e n t i a l  r u r a l  s e t t l e m e n t  m a t r i c e s  made i t  

p o s s i b l e  t o  r e c o g n i z e  d w e l l i n g s  in  e i t h e r  t h e  r e s i d u a l ,  new, o r  abandoned 

c a t e g o r i e s .  A f t e r  t h e s e  d w e l l i n g  c a t e g o r i e s  were  i d e n t i f i e d ,  s i t e s  were 

c h a r t e d  and t o  f o r m  a m a t r i x .  S u b s e q u e n t l y ,  m a t r i c e s  f o r  t h e  t h r e e  

d w e l l i n g  c a t e g o r i e s  were d e r i v e d  f o r  1936 t o  194-9 and 1949 t o  1973.

The m a t r i c e s  were s c r u t i n i z e d  a t  tw o  l e v e l s ,  i . e .  a macro l e v e l  o f  

a n a l y s i s  c once rned  t h e  d e r i v a t i o n  o f  p a t t e r n s  f o r  t h e  r u r a l  s e t t l e m e n t ,  

t h e  s e t t l e m e n t  p ro c e s s  m a t r i c e s ,  and r e s i d u a l  d w e l l i n g  m a t r i c e s ,  whereas 

a m i c r o  l e v e l  o f  a n a l y s i s  fo cused  upon a c c e s s i b i l i t y  c h a r a c t e r i s t i c s  o f  

i n d i v i d u a l  d w e l l i n g s .  In t h e  macro l e v e l  o f  a n a l y s i s  t h e  r u r a l  s e t t l e 

ment and i t s  s e q u e n t i a l  component  m a t r i c e s  were measured and d e s c r i b e d  

t h r o u g h  p o i n t  p a t t e r n  a n a l y s i s ,  s p e c i f i c a l l y  n e a r e s t  n e i g h b o r  a n a l y s i s  

and q u a d r a t  a n a l y s i s .

The m a jo r  r e s e a r c h  h y p o t h e s i s  was s u p p o r te d  w i t h  t h e  f i n d i n g  t h a t  

t h e  r u r a l  s e t t l e m e n t  i n  Kiowa County  e v o l v e d  f ro m  a n e a r l y  random t o  

s l i g h t l y  c l u s t e r e d  p a t t e r n  in  1936 and 1949 t o  a s l i g h t l y  c l u s t e r e d  

p a t t e r n  by 1973, as r u r a l  d w e l l i n g  s i t e s  became more a c c e s s i b l e  t o  

n u c l e a t e d  s e t t l e m e n t s  and t h e  m a jo r  roads l e a d i n g  t o  them. However , 

c o n s i d e r a b l y  more i n s i g h t  abo u t  t h e  change in  t h e  r u r a l  s e t t l e m e n t  was 

a c q u i r e d  f r o m  t e s t i n g  th e  s u p p o r t i v e  hypo theses  r e l e v a n t  t o  t h e  s e t t l e 

ment p ro c e s s e s  o r  r e s i d u a l  d w e l l i n g s  and t h e  i n f l u e n c e s  upon t h e i r

i n d i v i d u a l  s i f a s .
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The changes a t t r i b u t e d  t o  new s e t t l i n g  in  t h e  r u r a l  s e t t l e m e n t  were 

t h e  most r e v e a l i n g  o f  t h e  t h r e e  s e t t l e m e n t  componen ts ,  because t h e y  

r e f l e c t e d  d e c i s i o n s  abou t  d w e l l i n g  s i t e s  based upon p r e v a i l i n g  c o n d i t i o n s  

in  t h e  s t u d y  a r e a .  For  new s e t t l i n g  t o  i n f l u e n c e  c l u s t e r i n g  i n  t h e  r u r a l  

s e t t l e m e n t  i t  was h y p o t h e s i z e d ,  and s u b s e q u e n t l y  v e r i f i e d  q u a n t i t a t i v e l y ,  

t h a t  new r e s id e n c e s  would  have d i s t i n c t  c o n c e n t r a t i o n s  around n u c l e a te d  

s e t t l e m e n t s  as w e l l  as ne a r  t h e  m a jo r  roads l e a d i n g  t o  t h e s e  c e n t r a l  

p l a c e s .

A l t h o u g h  i t  c o u l d  n o t  be p r e d i c t e d ,  new s e t t l i n g  became more e f f e c 

t i v e  i n  " s h a p i n g "  t h e  r u r a l  s e t t l e m e n t  d u r i n g  t h e  two p e r i o d s  s t u d i e d  

because i t s  p r o p o r t i o n a l  c o m p o s i t i o n  in  t h i s  m a t r i x  i n c r e a s e d  f r o m  15 t o  

26 p e r c e n t .  T h i s  i n c r e a s e  o c c u r r e d  as a b s o l u t e  numbers dec reased  n e a r l y

26 p e r c e n t ,  and t h e  a b s o l u t e  number o f  r e s i d u a l  d w e l l i n g s  in  t h e  r u r a l

s e t t l e m e n t  d e c l i n e d  a t  a p r o p o r t i o n a t e l y  h i g h e r  r a t e .

The e x t e n t  o f  t h e  c o n c e n t r a t i o n  o f  new h ous in g  a round t h e  commerc ia l  

c e n t e r s  d u r i n g  t h e  tw o  p e r i o d s  d e m o n s t ra te s  t h e  a t t r a c t i o n  o f  t h e s e  

c e n t e r s  t o  r u r a l  d w e l l e r s .  For  t h e  1936-19^9 sequence,  31 p e r c e n t  o f  

t h e  new homes in  t h e  c o u n t y  were w i t h i n  3 m i l e s  o f  v i l l a g e s  and tow ns ,  

and i n  t h e  1949-1973 p e r i o d  43 p e r c e n t  o f  a l l  t h e  new r e s i d e n c e s  were 

s i t u a t e d  i n  t h i s  s e t t i n g .  These p e r c e n ta g e  g a in s  i n  new ho u s in g  came 

n o t  f r o m  t h e  e n t i r e  s t u d y  a r e a ,  b u t  f r o m  t h e  n e x t  t h r e e  m i l e s  e n c i r c l i n g

t h e s e  c e n t e r s  where new d w e l l i n g  i n p u t  d e c l i n e d  f r o m  29 t o  13 p e r c e n t  a t

t h e  same t i m e .  C o n s e q u e n t l y ,  com parab le  p r o p o r t i o n s  (38 and 39 p e r c e n t )  

o f  new r e s id e n c e s  f o r  Kiowa County were s i t u a t e d  beyond t h e  6 m i l e  r a d i i  

o f  t h e  v i l l a g e s  and towns In 193b t o  1949 and 1949 t o  1973. Kates f o r  

new home s i t i n g  f r o m  14 m i l e s  t o  t h e  c o u n t y ' s  p e r i p h e r y  i n  b o t h  p e r i o d s  

s l i q h t l v  exceeded e x p e c t a t i o n s .
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Non- fa rm h o u s in g  showed s i g n i f i c a n t  i n c r e a s e s  around  t h e  n u c le a te d  

s e t t l e m e n t s .  W i t h i n  L l i ree m i l e s  o f  t h e s e  c e n t r a l  p l a c e s  t h e  new s e t t l i n g  

c o m p o s i t i o n  f r o m  n o n - f a r m  ho u s in g  in c r e a s e d  f r o m  35 p e r c e n t  in  19^9 t o  43 

p e r c e n t  by 1973. Farm homes c o m pr i s ed  n e a r l y  a l l  o f  t h e  re m a in in g  new 

s e t t l i n g  f o r  t h e  r e m a in d e r  o f  t h e  s t u d y  a r e a .

Abandonment i n c r e a s e d  in  i t s  m ag n i tude  f rom  th e  f i r s t  t o  t h e  second 

p e r i o d  and reduced  th e  1936 r u r a l  s e t t l e m e n t  by 38 p e r c e n t  and t h e  1949 

r u r a l  s e t t l e m e n t  by 68 p e r c e n t .  I t s  r e s u l t i n g  n e a r l y  random, t hen  random, 

s e t t l e m e n t  p a t t e r n  f o r  each p e r i o d  d i d  n o t  c o n f i r m  t h e  s u p p o r t i v e  hypo

t h e s i s  t h a t  d w e l l i n g  s i t e  d i s s a t i s f a c t i o n  was t h e  p re do m in a n t  cause o f  

d w e l l i n g  abandonment .  The p a t t e r n ,  however ,  was a n t i c i p a t e d  i f  exogenous 

causes a f f e c t e d  most o f  t h e  l o s s  i n  o c c u p ie d  h o u s in g ,  i . e .  causes o t h e r  

t h a n  d w e l l i n g  s i t e  d i s s a t i s f a c t i o n  r e l a t e d  t o  e i t h e r  a c c e s s i b i l i t y  o r  

d i s t a n c e  t o  n u c l e a t e d  s e t t l e m e n t s .  in t h i s  a g r i c u l t u r a l  s e t t i n g ,  

i n c r e a s i n g  fa r m  s i z e  was t h e  most i m p o r t a n t  n o n - s i t e  cause f o r  abandonment .

Because abandonment  was w i d e l y  d i s p e r s e d  t h r o u g h o u t  t h e  s t u d y  a rea  

and l a c k e d  a d i s t i n c t  f o c u s  i n  i t s  o c c u r r e n c e s  d u r i n g  t h e s e  two p e r i o d s ,  

i t  e v o l v e d  random o r  n e a r l y  random m o r p h o l o g i e s .  Abandonments were 

r o u g h l y  p r o p o r t i o n a l  t o  t h e  r u r a l  s e t t l e m e n t  e x i s t i n g  a t  t h e  b e g i n n i n g  

o f  each sequence.  C o n s e q u e n t l y ,  61 p e r c e n t ,  t h e n  57 p e r c e n t  o f  t h e  aban

donment was w i t h i n  6 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  f r o m  1936 t o  1949 and 

1949 t o  1973; and ,  c o n c u r r e n t l y ,  39 and 43 p e r c e n t  o f  t h e  abandonment 

o c c u r r e d  in  t h e  more o u t l y i n g  p a r t s  o f  t h e  c o u n t y .

P r o x i m i t y  t o  n u c l e a t e d  s e t t l e m e n t s  se rv e d  as a r e t a r d a n t  t o  d w e l l i n g  

abandonment . Abandonment i n c r e a s e d  g r a d u a l l y  f r o m  th e s e  c e n t r a l  p la c e s  

w i t h  d i s t a n c e  to w a rd s  t h e  o u t l y i n g  a re as  o f  t h e  c o u n t y  i n  t h e  e a r l y  p e r i o d .
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whereas th e  i n c r e a s e  was more pronounced d u r i n g  t h e  l a t t e r  p e r i o d .

D w e l l i n g  abandonment v a r i e d ,  however ,  ir. t h e  o u t l y i n g  a reas  f rom  d i f f e r e n t  

s i z e d  s e t t l e m e n t s .  B e g in n in g  a t  12-13 m i l e s ,  abandonment was n o t a b l y  

h i g h e r  in  a reas  t h a t  were c l o s e s t  t o  s m a l l e r  n u c l e a t e d  s e t t l e m e n t s .  

Abandonment was moderated in  t h e  o u t l y i n g  a re as  n e a r e s t  t o  l a r g e r  c e n t r a l  

p l a c e s .

Farm r e s id e n c e s  c om pr ised  96 and 3k  p e r c e n t ,  r e s p e c t i v e l y ,  o f  t h e  

abandonment in  t h e  s t u d y  area in  1936-19^9 and 1949-1973.  T h i s  accounted 

f o r  t h e  w ide  d i s p e r s i o n  o f  d w e l l i n g  abandonment t h a t  p r e v a i l e d  a t  b o th  

t i m e s .  Abandoned no n - fa rm  hous in g  was p r e d o m i n a t e l y  found  w i t h i n  a few 

m i l e s  o f  t h e  n u c l e a t e d  s e t t l e m e n t s  where most o f  t h e  f o r m e r  occupan ts  

were fa rm  l a b o r e r s .  However,  a l i m i t e d  p a r t  o f  each n o n - f a r m  abandonment 

was com pr ised  o f  d w e l l i n g s  f o r m e r l y  a s s o c i a t e d  w i t h  b u s in e s s  e s t a b l i s h 

ments ,  s c h o o l s ,  c h u r c h e s ,  and a few a g r i c u l t u r a l  p r o c e s s i n g  f a c i l i t i e s .

Res idua l  d w e l l i n g s  decreased  in  b o th  a b s o l u t e  numbers and p r o p o r t i o n a l  

c o m p o s i t i o n  in  t h e  r u r a l  s e t t l e m e n t  d u r i n g  t h e s e  two p e r i o d s ,  however 

s e q u e n t i a l  m a t r i c e s  showed in c reased  o r i e n t a t i o n  t o  t h e  n u c le a te d  s e t t l e 

ments and t h e  m a jo r  r o u te s  l e a d i n g  t o  them. S e t t l e m e n t  morphology  became 

s l i g h t l y  c l u s t e r e d  by t h e  second p e r i o d  in  t h e  s t u d y ,  a change f rom  a 

n e a r l y  random p a t t e r n  i n  t h e  e a r l i e r  i n t e r v a l .  These f i n d i n g s  v e r i f i e d  

t h e  s u p p o r t i v e  h y p o t h e s i s  f o r  t h i s  s e t t l e m e n t  component .

The r e s i d u a l  d w e l l i n g  m a t r i c e s  t h a t  deve lop ed  d u r i n g  each sequence 

were g e n e r a l l y  p r o p o r t i o n a l  t o  t h e  r u r a l  s e t t l e m e n t  found  a t  t h e  b e g i n 

n i n g .  However , r e c u r r i n g  and n o t i c e a b l e  d e f i c i e n c y  f rom  a t r u e  p r o p o r 

t i o n a l  d i s t r i b u t i o n  o f  r e s i d u a l  homes o c c u r r e d  f i r s t  a t  5 t o  6 m i l e s  

f r o m  t h e  n u c le a t e d  s e t t l e m e n t s .  In t h e  second p e r i o d  t h i s  d e f i c i e n c y
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was more pronounced and s t r e t c h e d  f ro m  4 t o  8 m i l e s .  On t h e  o t h e r  hand, 

excesses in  th ese  r e s i d u a l s  were w i t h i n  2 m i l e s  o f  n u c l e a t e d  s e t t l e m e n t s  

and i n  s e t t i n g s  f r om  10 t o  13 m i l e s  and a t  16 m i l e s .  A l t h o u g h  one o f  

th e s e  changes o c c u r r e d  because o f  t h e  d e s i r e  f o r  r u r a l  i n h a b i t a n t s  t o  

remain near  commerc ia l  c e n t e r s ,  t h e  o t h e r  r e f l e c t e d  a r e l u c t a n c e  f o r  

r u r a l  peop le  t o  v a c a te  d w e l l i n g s  a t  d i s t a n c e s  o v e r  n in e  m i l e s  f r om  th e  

s e r v i c e  nodes.  Res idua l  d w e l l i n g s  a t  16 m i l e s  a p p l i e d  t o  commut ing areas 

a s s o c i a t e d  w i t h  moderate  s i z e d  s e r v i c e  c e n t e r s .

As w i t h  new s e t t l i n g ,  n o n - fa r m  homes in  t h e  d w e l l i n g  r e s i d u a l  

m a t r i c e s  were r e s p o n s i b l e  f o r  much o f  t h e  in c r e a s e  found around the  

n u c le a t e d  s e t t l e m e n t s .  These homes were oc cu p ied  by s i d e w a l k  f a rm e rs  

and f a m i l i e s  w i t h  economic t i e s  t o  t h e  v i l l a g e s  and towns .  They r e p r e 

sen ted  5 p e r c e n t  o f  t h e  r e s i d u a l  c a t e g o r y  by 1949 and 12 p e r c e n t  in  1973. 

Farms, c o m p r i s i n g  t h e  l a r g e s t  p r o p o r t i o n  o f  b o th  s e q u e n t i a l  m a t r i c e s ,  were 

w i d e l y  d i s p e r s e d ,  b u t  o c c u p ie d  s i t e s  r e f l e c t i n g  a d i s t i n c t  a c c e s s i b i l i t y  

ad j  u s t m e n t .

Two f a c t o r s  a s s o c i a t e d  w i t h  r u r a l  d w e l l i n g  a c c e s s i b i l i t y  were exam

i n e d ,  i . e . ,  1) r u r a l  d w e l l i n g  l o c a t i o n  w i t h  r e s p e c t  t o  p r i n c i p a l  r oads ,  

and 2) r u r a l  d w e l l i n g  l o c a t i o n  w i t h  re s p e c t  t o  n u c l e a t e d  s e t t l e m e n t s .

Rura l d w e l l i n g  l o c a t i o n s  became i n c r e a s i n g l y  o r i e n t e d  t o  roads t h a t  

tended  t o  o p t i m i z e  a c c e s s i b i l i t y ,  t h e r e b y  s u b s t a n t i a t i n g  a s u p p o r t i v e  

h y p o t h e s i s .  The roads were paved o r  s l a t e d  f o r  p a v in g  a t  a s p e c i f i c  

t i m e .  S i g n i f i c a n t  numbers o f  new d w e l l i n g s  were p la c e d  a l o n g  paved h i g h 

ways f rom 1936 t o  1973 and a lo n g  seconda ry  roads a f t e r  t h e i r  pav ing  f rom 

1949 t o  1973. S e c t i o n s  (square m i l e s )  a d ja c e n t  t o  paved roads c o n t a i n e d  

70 and 81 p e r c e n t ,  r e s p e c t i v e l y ,  o f  t h e  new d w e l l i n g s  s i t u a t e d  a t  s i t e s



192

o f f  paved r o u t e s  f r o m  1949 t o  1961 and 196! t o  1973. Res idua l  d w e l l i n g s  

were h i g h e r  a lo n g  t h e  paved reads  o r  r o u te s  p lanned  f o r  p a v i n g ,  as com

pared t o  t h e  unpaved road c a t e g o r i e s  t h r o u g h o u t  t h e  p e r i o d  t h a t  was 

s t u d i e d .  From I 9 6 I t o  1973, t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  between 

t h e  p e r c e n t a g e  o f  t h e s e  homes a l o n g  paved r o u te s  and th o s e  a lo n g  unpaved 

roads .  The s e c t i o n s  a d j a c e n t  t o  t h e  paved roads and th o s e  s l a t e d  f o r  

pa v in g  a l s o  i n f l u e n c e d  d w e l l i n g  r e s i d u a l s  d u r i n g  t h e  s tu d y  p e r i o d ,  a l t h o u g h  

th e  appea l  o f  th e s e  s i t e s  neve r  e q u a l l e d  t h o s e  a long  paved roads.  Between 

1949 and 1961, 51 p e r c e n t  o f  t h e  r e s i d u a l  d w e l l i n g s  a lo n g  s i d e  roads were 

on th e s e  a d j a c e n t  s e c t i o n s ,  and by t h e  end o f  t h e  1961-1973 p e r i o d  80 

p e r c e n t  o f  th e s e  d w e l l i n g s  were in  such l o c a t i o n s .  Average  d i s t a n c e s  

o f  new and r e s i d u a l  d w e l l i n g s  a lo n g  s i d e  roads f ro m  paved roads was 0 .9 9  

and 1.18 m i l e s ,  r e s p e c t i v e l y ,  between 1949 and I 9 6 I and 0 .9 2  and I .06 

m i l e s ,  r e s p e c t i v e l y ,  in  t h e  l a t t e r  p e r i o d .

D w e l l i n g  abandonment  in c re a s e d  a lo n g  a l l  roads in  t h e  s tu d y  area 

between 1936 and 1973, however  i t s  o c c u r r e n c e s  were moderated in  t h e  

p r o x i m i t y  o f  paved roads and t h o s e  r o u t e s  f o r  w h ic h  p a v in g  was p la nn e d .  

S i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  in  t h e  d w e l l i n g  abandonment a lo n g  paved 

and unpaved roads a f t e r  1949. On s e c t i o n s  a d j a c e n t  t o  roads abandonment 

was lo w e r  when t h e  a d j a c e n t  roads were paved t h r o u g h o u t  t h e  37 y e a r  

p e r i o d ,  b u t  o n l y  f r o m  1961 t o  1973 was t h e r e  a s i g n i f i c a n t  d i f f e r e n c e  in  

th e  r a t e s  between a rea s  a l o n g  paved and unpaved roa ds .  Abandonment 

a f f e c t e d  a rea s  beyond th e s e  a d j a c e n t  s e c t i o n s  c o n s i d e r a b l y .  At  l e a s t  50 

p e r c e n t  o f  t h e  d w e l l i n g s  abandoned on s i d e  roads were in  t h e s e  s e t t i n g s .  

M oreover ,  d w e l l i n g  abandonment  was f i r s t  fo cu se d  f u r t h e r  f rom  th e  p r i n 

c i p a l  r o u t e s ,  t h e n  was c l o s e r  a f t e r  1949. Average  d i s t a n c e  o f  abandoned
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d w e l l i n g s  on s i d e  roads f rom p r i n c i p a l  r o u t e s  was 1.50  m i l e s  in 1936 t o  

1949, 1.17 m i l e s  f o r  19^9 t o  1961, and 1.18 m i l e s  f o r  I 9 6 I t o  1973-

The r e l a t i o n s h i p s  between r u r a l  d w e l l i n g  l o c a t i o n s  and n u c le a t e d  

s e t t l e m e n t s  were examined i n  two ways. I t  was h y p o t h e s i z e d  t h a t  c l u s 

t e r i n g  o f  r u r a l  s e t t l e m e n t  o v e r  t im e  would cause  t h e  r u r a l  d w e l l i n g  

d i s t a n c e  to  t h e  n e a r e s t  v i l l a g e  o r  town t o  d e c l i n e  c o n c u r r e n t l y .  The 

median a l l - w e a t h e r  road d i s t a n c e  o f  o c c u p ie d  r u r a l  d w e l l i n g s  in  th e  r u r a l  

s e t t l e m e n t  d e c l i n e d  s l i g h t l y  f rom  1936 t h r o u g h  1973- The median was

5 .9 9  m i l e s  in 1936, 5 -95  m i l e s  in 1949, and 5 -45  m i l e s  in 1973- T h i s  

change le d  t o  the  a c c ep tan c e  o f  the  s u p p o r t i v e  h y p o t h e s i s .

The o t h e r  s u p p o r t i v e  h y p o t h e s i s  proposed t h a t  as c l u s t e r i n g  o c c u r r e d  

in  t h e  r u r a l  s e t t l e m e n t ,  th e  a t t r a c t i o n  and r e t e n t i o n  o f  d w e l l i n g s  t o  

v i l l a g e s  and towns would be r e l a t e d  t o  t h e i r  s i z e .  An occupancy  r a t i o  

was c a l c u l a t e d  f o r  d w e l l i n g s  c o n t a i n e d  in  commuting a re a s  o f  a l l  v i l l a g e s  

and towns .  The commuting a re a  f o r  each c e n t r a l  p l a c e  was d e l i m i t e d  by 

u s in g  t h e  s h o r t e s t  a l l - w e a t h e r  road d i s t a n c e s .  The r a t i o  compensated f o r  

d i f f e r e n c e s  in  a r e a .  R a t i o s  f o r  th e  t h r e e  l a r g e s t  c e n t r a l  p l a c e s  were 

h i g h e s t ,  i n d i c a t i n g  t h a t  ho us ing  i n  t h e s e  commuting a r e a s  exceeded an 

equab le  p r o p o r t i o n  f o r  t h e  c o u n t y  i n  1973. The c o n v e rs e  was t r u e  f o r  the  

t h r e e  s m a l l e r  v i l l a g e s ,  a l l  o f  w h ich  had r a t i o s  d e n o t i n g  le s s  than  e q uab le  

hous ing  p r o p o r t i o n s .  These r e s u l t s  c o n f i r m e d  t h e  s u p p o r t i v e  h y p o t h e s i s .

Cone 1 us i ons

T h i s  r e s e a r c h ,  in  th e  w r i t e r ' s  o p i n i o n ,  p r o v i d e s  two s i g n i f i c a n t  

c o n t r i b u t i o n s  t o  r u r a l  s e t t l e m e n t  geog raphy .  F i r s t ,  w h i l e  c o n s i d e r i n g  

bo th  r u r a l  fa rm  and n o n - f a r m  d w e l l i n g s ,  th e  m a jo r  h y p o t h e s i s ,  c l u s t e r i n g  

in  the r u r a l  s e t t l e m e n t  p a t t e r n  as a c c e s s i b i l i t y  t o  t r a d e - s e r v i c e  

c e n t e r s  becomes i n c r e a s i n g l y  i m p o r t a n t ,  was c o n f i r m e d  d u r i n g  a p e r i o d
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h a v in g  Hudson 's  c o m p e t i t i o n  phase c h a r a c t e r i s t i c s .  Second, a p r o 

c e d u re  was i n t r o d u c e d  and u t i l i z e d  f o r  d i s a g g r e g a t i n g  the  r u r a l  s e t t l e 

ment i n t o  new, abandoned,  and r e s i d u a l  m a t r i c e s ,  whose p o i n t  p a t t e r n  

measurements y i e l d e d  c o n s i d e r a b l e  i n s i g h t  i n t o  t h e  c o m p o s i t i o n  and 

changes i n c u r r e d  in  th e  r u r a l  s e t t l e m e n t .

A l t h o u g h  th e  r e s u l t s  o f  t h i s  r e s e a r c h  prompt  s e v e r a l  q u e s t i o n s ,  

most i m p o r t a n t  i s  w he th e r  a c l u s t e r e d  r u r a l  s e t t l e m e n t  p a t t e r n  e v o l v e s  

in o t h e r  a g r i c u l t u r a l  s e t t i n g s  d u r i n g  a c o m p e t i t i o n  phase.  S ince  the  

l i t e r a t u r e  i n d i c a t e s  t h e  im p o r ta n c e  o f  a c c e s s i b i l i t y  t o  r u r a l  i n h a b i t a n t s  

and s i n c e  t h i s  i n f l u e n c e  was l i n k e d  t o  t h e  f o r m a t i o n  o f  a c l u s t e r e d  

r u r a l  s e t t l e m e n t  p a t t e r n  in  s o u th w e s te rn  Oklahoma, i t  i s  r e a s o n a b le  t o  

presume t h a t  t h i s  i n f l u e n c e  would a f f e c t  c l u s t e r i n g  in  r u r a l  s e t t l e 

ment  e l s e w h e r e .

A n o t h e r  q u e s t i o n  t h a t  needs c o n s i d e r i n g  i s  j u s t  how much e f f e c t  

r e l a t i v e l y  i n e x p e n s i v e  e n e rg y  had upon th e  c l u s t e r e d  r u r a l  s e t t l e m e n t  

p a t t e r n .  Low c o s t  f u e l  f o r  m o to r  v e h i c l e s  made i t  p o s s i b l e  f o r  fa rm  

f a m i l i e s ,  in  p a r t i c u l a r ,  t o  move t o  n o n - f a r m  d w e l l i n g  s i t e s  i f  t h e y  

chose .  W i l l  h i g h e r  p r i c e s  f o r  v e h i c l e  f u e l s  cause a movement back t o  

t h e  fa rm  u n i t ?  What e f f e c t  wou ld  h i g h e r  e n e rg y  c o s t s  have upon p u b l i c  

s e r v i c e s  o r  r u r a l  e l e c t r i f i c a t i o n ,  w h i c h ,  in  t u r n  c o u ld  a f f e c t  r u r a l  

d w e i i i n g  l o c a t i o n ?

There i s  a need f o r  d e t e r m i n i n g  J u s t  what  e f f e c t  1andownersh ip  

has upon th e  r u r a l  s e t t l e m e n t  p a t t e r n .  T h i s  c o n s i d e r a t i o n  would 

f o c u s  s p e c i f i c a l l y  upon a g r i c u l t u r a l ,  r a t h e r  than n o n - a g r i c u 1t u r a 1 

a c t i v i t i e s .  Two r e l a t i o n s h i p s  r e l e v a n t  t o  1andownersh ip  and r u r a l  

d w e l l i n g s  need t o  be c l a r i f i e d .  F i r s t ,  does t h e  t y p e  o f  1a n d o w n e r s h ip , 

such as f u l l ,  p a r t i a l ,  o r  t e n a n t  o w n e r s h ip ,  a f f e c t  occupancy  o f  r u r a l
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f a rm  d w e l l i n g s ?  And, do n o n - c o n t i g u o u s  land h o l d i n g s  used in fa r m in g  

o p e r a t i o n s  In any way a f f e c t  t h e  l o c a t i o n  o f  the  fa rm  o p e r a t o r ' s  

res i dence?

S ince  r u r a l  s e t t l e m e n t  was d e f i n e d  more r e a l i s t i c a l l y  here than 

in  Hudson 's  t h e o r y ,  the  g e n e r a l i z a t i o n s  r e g a r d i n g  t h e  two s e t t l e m e n t  

p rocesses  and r e s i d u a l  d w e l l i n g s  can be c o n s id e r e d  as more a p p l i c a b l e  

t o  s e t t l e m e n t  in a g r i c u l t u r a l  a r e a s .  More t e s t i n g  i s  needed e l s ew he re  

t o  v a l i d a t e  c l u s t e r i n g  in  th e  r u r a l  s e t t l e m e n t  because o f  a c c e s s i b i l i t y  

i n f l u e n c e s  b e f o r e  i t s  o c c u r r e n c e  can be c o n s id e r e d  as c h a r a c t e r i s t i c  

f o r  e i t h e r  d e s c r i p t i v e  o r  c 1 a s s i f i c a t o r y  pu rposes  in  r u r a l  s e t t l e m e n t  

geography .  P r o v i d i n g  t h a t  such v a l i d a t i o n  i s  f o r t h c o m i n g  t h e r e  i s  t h e  

p o t e n t i a l  f o r  s e t t l e m e n t  g eog raphe rs  t o  s i g n i f i c a n t l y  i n f l u e n c e  r u r a l  

p l a n n i n g  w i t h  th ese  b a s i c  p a t t e r n  c h a r a c t e r i s t i c s  and p r o c e s s e s .
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NEAREST NEIGHBOR ANALYSIS COMPUTER PROGRAM

C Nearest  Ne ighbo r  Measure
Dimension X ( 10 0 0 , 2 ) , ZZ( i 0 0 0 ) , FMT(20)
Data ZZ/iOOO-'-O.O/
Read ( 5 , 5 0 0 ) FMT 

500 Format(20A2)
T i = 0 . 0  
T2=0.0 
R - 0 .0 
R1=0.0 
R2=0.0 
R3-0 .0  
RA=0.0 
V l= 0 .0  
Cl =0 .0  
C2=0.0 
0=0 .0

C Reading C o n t r o l  Card-Number  o f  P o i n t s  and Area
C Formats a re  Cols  1-5 f o r  o f  P o i n t , A r e a  Cols 6 - 1 5 ,  Decimal P o in t  in
C Col 13.

Read (5 ,1 00 )K N ,A  
N - (F ix (X N )

100 Format ( F 5 . 0 . F 1 0 . 2 )
C Reading X and Y C o o r d i n a t e s -  Format X=Cols 1 -10 -Co l  8 is  dec imal

Read ( 5 , FMT)( ( X ( I , J ) , J =1 , 2 ) ,  1 = 1 , N)
Do 2 1=1,N
Z=0.0
T=1000 .0
Do 1 K=1 , N
I f ( I . Eq. K) Go t o  1
Z = S Q R T ( ( X ( I , 1 ) - X ( K , ] ) ) * * 2 + ( X ( I , 2 ) - X ( K , 2 ) ) * * 2 )
i f ( Z . L T . T )  T=Z

1 C o n t in u e  
Z Z ( I ) = T

2 C on t inue  
W r i t e ( 6 , 3 0 0 ) ( Z Z ( I ) , 1 = 1 , N)

300 F o r m a t ( 1 X ,1 0 F 1 0 .3)
Do 5 1=1 ,N 
T1=T1+ZZ(I )

5 T2=T2+ZZ( l )  *-'--2
W r i t e ( 6 , 2 0 0 ) T l  

200 F o r m a t ( IX , 'S u m  o f  Nearest  D is L anc es = ' , F l 5 •5 )
W r i t e ( 6 , 2 1 0 ) T 2  

210 Format (1 X, ' Sum o f  Nearest  D is ta nc es  SQ,RT= ' , F l 5. 5)
C Compute Mean D is ta nce - -M ean  Dis tance=R

R=T1/Xn

196
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C Compute V a r i a n c e  o f  Mean D is tan c e
V1 = (T2--vN)-(T1--'.-'.-2)
V 1 = V 1  /  ( X N - v ( X N - l  . 0 )  )
R1=R/V1
W r i t e ( 6 , 2 0 i ) R

201 F o r m a t ( I X . 'Mean D is ta n c e  o f  Neares t  Nei g h b o r = ' , F l 0 . 5 )  
W r i t e ( 6 , 2 0 2 ) V I

202 F o r m a t ( I X , ' V a r i a n c e = ' , F 1 0 . 5 )
W r i t e ( 6 , 2 0 3 ) R l

203 F o r m a t ( I X , 'M e a n / V a r i a n c e  R a t i o = ' , F10.5)
C Compute Nea res t  Ne ig hbo r  S t a t i s t i c

R5=0.0 
R5=A/XN 
R2= SQRT(R5)
R3=0. 5 ” R2
W r i t e ( 6 ,6 0 0 ) R 5 ,R 2 , R 3  

600 F o r m a t (1X, 3F15. 5)
RVR/R3
W r i t e ( 6 , 2 0 4 ) r4

204 F o r m a t (1X , ' N eares t  Ne ighbo r  S t a t i s t i c = ' , F7.5)
C C a l c u l a t e  S tanda rd  V a r i a t e  o f  Normal Curve

C-SQRT(XN-A-R5)
Cl= 0 .26136 /C  
C2=(R-R3) /C1 
Wr i t e ( 6 , 2 0 6 ) C2

206 F o r m a t (1 X , ' S tanda rd  V a r i a t e  o f  Normal C u rv e = ' , F l 0 . 5 )  
Stop 
End
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QUADRAT ANALYSIS COMPUTER PROGRAM

C Quadrat  A n a l y s i s
C IA a r r a y  Is t h e  b a s i c  d a ta  a r r a y  o f  obse rved  f r e q u e n c i e s
C 1C a r r a y  i s  t h e  c u m u l a t i v e  a r r a y  p e r  R A F i s h e r
C ILK = no,  o f  i t e r a t i o n s  ( c u m /p r o b . )  in  i n c r e m e n t i n g  K3 and K2

i f  0 no t  i n c l u d e d  in  PH 13 t o  PH 12 
C Ex a r r a y  o f  t h e  a r r a y  o f  expec ted  f r e q u e n c i e s

th e  prog ram ceases  i t e r a t i o n  and p r i n t s  summary 
C l e x p .  I f  t h e  new K d i f f e r s  by t h e  o l d  one by le s s  t h a n  1 O'-'-'-'( - I exp)
C I sum = g rand  t o t a l
C Maxno. = maximum no.  o f  c e l l s  t h a t  can be f i l l e d .
C NN = t o t a l  f r e q u e n c y
C N = no.  o f  p rob lems
C LL = index  f o r  number o f  p rob lems
C M = l a r g e s t  i n t e g e r  obse rved  + one f o r  t h i s  d a ta  s e t
C 0 c l a s s  s t o r e d  in  c e l l  1, 1 c l a s s  s t o r e s  i n  c e l l  2 ,  e t c .
C Maximum no. o f  c l a s s e s  i s  100 ( i n c l u d i n g  th e  0 c l a s s )
C MMM =  ET equal  t o  0 i f  MMM b l a n k  o r  0
C MMM = maximum no.  o f  i t e r a t i o n s  a l l o w e d  f o r  e s t i m a t i n g  K
C NSW = 1 i f  n e g a t i v e  and p o s i t i v e  b i n o m i a l  t o  be f i t t e d  i r r e s p e c t i v e
C Of p o i s s o n  r e s u l t s .  NSW = 0 o r  b l a n k  o t h e r w i s e

I m p l i c i t  r e a l * 8  (A - H ) ,  r e a l * 8  (0 -Z )
l n t e g e r * 2  lA ( l O O ) ,  1C(100) ,  X ( IO O ) ,  PDF(IOO), NBDF(IOO), PBDF(IOO) 
I n t e g e r  “ A- SMLLN
R ea l*8  K, NBCHI( IOO), KK(IOO)
Dimens ion XXBAR(IOO), XSS(IOO), PP(IOO),  POICHI ( IOO),  EX (100)  
D imens ion NNN(IOO), MM(IOO), PBP(IOO), PBAZ(IOO)
1, I S T - R ( 3 ) ,  IC 0 D (4 ) ,  FMT(10)
Dimens ion T i t  l e (10)

C * * ^ ^ ^ * ^ ^ ^ * * ^ ^ ^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
Data MMM; IE X P / 0 ,0 /  , 1 PROB/0/
Data I STAR / '  N S ' /
Read ( 5 , 1 )  N, MAXNO, NSW 
DO 306 L = 1,N 
POICHI (1) = 0 .0  
NBCHI(L) = 0 . 0  
KK(L) = 0 .0  
PBAZ(L) = 0 . 0  
PBP(L) = 0 .0  

306 PP(L) = 0 . 0
Do 1000 LL = 1, N 

350 Read ( - ,  1) No, SMLLN, MMM, lEXP, IPROB 
C No = No. o f  c e l l s  t o  be read 

I f  ( IPROB.FQ.O) IPROB = 5

198
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PROB = 0.01 IPROB 
802 i f  (MMM.EQ..O) MMM = 100

I f  ( lE XP.E a .O ) I EXP = 6
I EXP = lABS ( lEXP)
EXPO = 1 0 . * *  ( - IEXP)
Read (5,  3 J l )  T i t l e  
Read (5 ,  301)  FMT 
W r i t e  (6 ,3 0 3 )  T i t l e  
Do 310 1=1, No 

310 Read (5 ,  FMT) X ( l ) ,  lA ( I )
302 C o n t in u e  

M = No 
1111 Cont i nue

Do 2 I = 1, M 
E x ( i )  = O.ODo 

2 i C ( i ) = G 
ISS = 0 
I SUM = 0 
I C ( M - l )  = IA(M)
Ml ”  M -  1 
Do 10 I = 2,  Ml 

10 I C ( M - l )  = IC(M-1+1)  + IA(M-1+1)
NN = IC (1 )  + IA (1 )
W r i t e  (6 ,  17) LL.M.NN
Do 20 I = 2 , M
ISUM = I SUM + I A ( I )  * ( 1 - 1 )

20 ISS = ISS + I A ( I )  * ( l - l ) * * 2
SS = ( ISS -  ( I  SUM/DFL0AT(NN))* ISUM)/ (NN-1)  
XBAR = ISUM/DFLOAT(NN)
W r i t e  (6 ,  3)  ISUM, ISS, SS, XBAR
XXBAR(LL) = XBAR
XSS(LL) = SS
NNN(LL) = NN
MM(LL) = M
K = XBAR-'-’'2/ (SS-XBAR)

472 EX(1)  = DEXP(-XBAR) *NN 
XX = EX(1)
Do 400 1 = 2 , Ml
E x ( l )  = XBAR*EX(1 - 1 ) / ( ! - ! )
XX= XX+ EX(1)

400 C o n t i n u e
EX(M) = NN-XX 
IDF=M1-1
C a l l  C h i c a l  (Ex, lA ,  JTLT, M, Ml ,  CHI, IDF) 
C a l l  Ch isq (CHI ,  IDF, AZ)
POICHI(LL)  = AZ 
PO F(L- )= IDF 
w r i t e  (6 ,  407)
Do 120 IJ = L, M 
ILL = 1-1

120 W r i t e  (6 ,  11) IL L ,  I A ( I ) ,  EX ( I ) , I C ( l )
W r i t e  (6 -4 0 1 )  CHI , IDF, AZ, J IL T
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IF(NSW.EQ,1) Go t o  1001 
I f  (AZ.GT.PROS) Go t o  1000 

1001 I f  (K.GT.O.ODO) Go t o  800 
W r i t e  (6,  19)
Go t o  3000 

800 i f  (M.GT.3)  Go t o  1005 
W r i t e  (6 ,4 11 )
Go t o  3000 

1005 Check = K 
iSW = 0 

904 DELTA = 0.01 
S w i t ch  = - 1 . 0  
L = 0 
ILK = 0 
W r i t e  (6 ,408 )

C
C T h i s  p a r t  o f  t h e  program c a l c u l a t e s  u n t i l  a ph i  i s  found  e i t h e r  s i d e

o f  0
C

C a l l  Ph ic a l  (PHI ,  M l ,  lA ,  IC, K, NN, XBAR)
W r i t e  ( 6 , 5 )  K, PHI , L, ILK 
A = K -  JELTA 

900 C on t inue
C a l l  P h ic a l  (C, M l ,  lA ,  IC, A, NN, XBAR)
W r i t e  ( 6 , 5 )  A, C, L, ILK 
I f  (DABS(C).GT.DABS(PHI) ) SWITCH = -SWITCH 
I f  (PHI-’-C) 22,  24,  26 

22 B = K 
D = PHI 
Go t o  3^

26 I f  (PHI .LT.O.ODO) Go t o  92 
Phi = DMIN l(PHI ,C )
I f ( P H I . E Q . C )  K = A 
Go t o  9^

92 PHI = DMAXl(PHI,C)
I f ( P H I . E Q . C )  K = A 

94 D e l t a  = 2 . * D e l t a  
A = K + D e l t a * S w i t c h  
i f ( A . LE .O.ODO) A = 0.000001 
ILK = ILK + 1
I f  ( I L K . L E .20) Go t o  900 
l f ( l S W . E Q . 1) Go t o  32 
ISW = 1 
K = 6 .0  
Go t o  904 

32 W r i t e  (6 ,9 )
W r i t e  ( 6 , 7 )  ( I A ( I ) , I  = 1,M)
Go t o  3000

C
C T h is  p a r t  o f  t h e  prog ram th e n  i t e r a t e s  on K in  t h e  -  r e g i o n
C
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34 C a l l  POLATE (A, B, C, D. K)
30 C a l l  PHICAI (PHI .  Ml ,  lA ,  IC, K, NN, XBAR)

L = L + 1
W r i t e  ( 6 ,5 )  K, PHI, L, ILK 

36 I f  (DABS ( C h e c k - K ) . LE. EXPO :''K) Go t o  24 
Check = K
I f  (L.GE.MMM) Go t o  24 
I f ( P H I - ’-D) 8 2 , 2 4 ,8 6  

82 A = K 
C = Phi 
Go t o  34 

86 B = K 
D = PHI 
Go t o  34

C
C Now f o r  c a l c u l a t i o n  o f  expec ted  v a lu e s  and c h i  square
C

24 W r i t e  (6 ,1 5 )
P = XBAR/K 
PP(LL) = P 
KK(LL) = K 
R = P / ( l .  + P)
EX(1) = NN / ( 1 . + P ) * * K  
XX = EX(1)
Do 80 I = 2 , Ml
E x ( l )  = ( K + I - 2 ) * R * E X ( 1 - 1 ) / ( ! - ] )

80 XX = XX + E X ( I )
EX(M) = NN -  XX 
lDF=Ml-2
C a l l  CHICAL (EX, lA ,  J I L T ,  M, Ml ,  CHI, IDF)
Cal 1 CHISQ. (CHI , IDF, AZ)
NBCHI (LL) = AZ 
NBDF(LL)=IDF 
Do 402 I = 1, M 
ILL = I -1

402 W r i t e  (6 ,1 1 )  I L L , I A ( I ) ,EX ( I ) , IC ( I )
406 W r i t e  (6 ,1 3 )  CHI , P , K , J I L T , IDF,AZ 

3000 IRDO = 5
! WR = 6  Main 83
C a l l  POSBI ( lA,M,NN,SMLLN,XBAR,NN,SS, IRDO,IWR,X, IDF,P,AZ)

PBDF(LL)=IDF 
PBAZ(L)=AZ 
PBP(LL) = P 

1000 C on t in ue
W r i t e  (6 ,403 )
Do 700 I = 1 , N
Ll=3
L2=3
L3=3
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I f (NBCHI( I ) . L T . 0 .0 5 )  L l = l
I f ( N B - H I ( l ) . L T . O . O l )  11=2
I f ( P O I C H I ( I ) .LT .Û .Û5)  L2=1
I f ( P O I C H I ( I ) . L T . 0 .0 1 )  L2=2
I f ( P B A Z ( I ) . L T . 0 . 0 5 )  L3=l
I f  (PBAZO) . L T . 0 . 0 1 )  L3=2
l f (N S W .E Q .1) Go t o  440
l f ( L 2 . E Q . 3 )  Go t o  330
l f ( L 2 . N E . 3 )  Go t o  440

330 W r i t e  ( 6 ,4 0 5 )  I ,XXBAR( I ) ,.XSS ( I ) ,MM( I ) , NNN ( I ) ,  PDE ( I ) , POI CH I ( I ) , I STAR
1 (L2)
Go t o  700 

440 I f  (KK( I ) .GT.O.ODO)  Go t o  442
W r i t e  ( 6 ,4 0 9 )  : ,XXDAR( ! ) ,XSS ( I ) ,MM{ i ) , NN'M( ! ) , PDE ( ! ) , PO! CH ! ( I ) , ! STAR 
1 ( L 2 ) , P B D F ( I ) , P B P ( I ) , P B A Z ( I ) , ISTAR(L3)
Go t o  700

442 W r i t e  (6 ,4 0 5 )  I ,X XB AR ( I ) ,XSS( I ) ,MM(I ) , NNN( I ) , PDF( I ) , POICHI( I ) , I STAR 
1 ( L 2 ) , P P ( | ) , K K ( I ) , N B D F ( 1 ) . N B C H I ( l ) . I S T A R ( L l ) , P B D F ( l ) , P B P ( l ) , P B A Z ( l )  
3 , ISTAR(L3)
Go t o  70J 

770 C o n t in u e  
Stop 

1 Format (2014)
3 Form at ( T I O , '  Sum=' , I 1 0 , 4 X , ' S S = ' , 1 1 0 , 4 X , ‘ V a r i a n c e = ‘ , G l 4 . 6 , 4 x ,

X ' Mean=' , G l 4 . 6 / / )
5 F o r m a t ( T I O , '  E s t im a te  o f  K i s  G 14 .6 ,4X ,  ' Phi E v a l u a t i o n

X i s ' , G l 4 . 6 , 1 0 X , ' L = ' , l 4 , 1 0 X , ' I L K = ' , 1 4 )
7 F o r m a t ( T I O , ' Data F o l l o w ' , 2015)
9 Form at ( / / / T I O , ' H e l p , H e l p , H e l p , P h i  Doesn’ t  Cross 0 ' / / / )

11 F o r m a t ( T I O , ' C l a s s = ' , 14 ,4X, 'No .  o f  o b s e r v â t i o n s = ' , l 6 , 4 X , '  Expect  
le d  F r e q u e n c y = ' , G 1 4 . 6 , 4 X , 'B a c k w a r d  c u m u l a t i v e  f r e q u e n c y = ' , 1 6 )

13 F o r m a t ( / / , T I O , ' C h i  S q u a r e = ' , G l 4 . 6 , 4 x , ' F i n a l  E s t im a te s  o f  P = ' ,
X G 1 4 . 6 , 4 X , ' and K = ' , G 1 4 . 6 / T 1 0 , ' n o .  o f  t a i l  c l a s s e s  combined f o r  c h i  
Y s q u a r e = ' , l 4 , 4 x , ' D.F.  T h e r e f o r e = ‘ , l 4 , 4 x , ' Prob.  o f  e x c eed in g  t h i s  V. 
Z a 1 u e = ' , F 1 0 . 4 )

15 F o r m a t ( / /  T20, 'Summary o f  I n -  and Outpu t  F o l l o w s ' / / )
17 F o r m a t ( T J O , ' Problem N o . = ' , 1 6 , 4 X , ' H a s " , 1 6 , '  c e l l s  and t o t a l  

f r e q u e n c y  = ' , 1 6 / / )
301 Format  (10A8)
303 F o r m a t ( I H I , TIO,10A8)
401 Form at ( / T 9 , ' C h i  S q . = ' , G l 4 . 6 , 4 X , ' D . F . = ' , l 4 , 4 X , ' Prob.  o f  Exceed ing=

' , F 6 . 4 / T 9 , ' No o f  T a i l  C lasses Combined f o r  Chi S q . = ' , l 4 / )
19 F o r m a t ( T J O , ' Mean Exceeds t h e  V a r i a n c e ' / / )

403 F o r m a t ( '1  Summary T a b le  o f  t h e  F i t t e d  D i s t r i b u t i o n s ' / / '  General  
S t a t i s t i c s  Poisson N e g a t i v e  B ino m ia l
P o s i t i v e  B i n o m i a l ' / '  L in e  Mean V a r i a n c e  No. C e l l s  D.F.  Chis 
0 . Prob.  P K D.F.  C h isq .  Prob.  D.F. P. C h isq .
P rob . ' / / )

405 F o r m a t ( 1 4 , F 7 . 3 , f8 . 3 , 1 4 , 1 5 , 1 4 , F 9 . 4 , a 4 , F 7 . 4 , G ! 3 . 6 , 1 4 , E 9 . 4 , , a4 , 1 4 , F 7 . 4  
F 9 . 4 , a4)

407 Format ( / / / I H 0 , 5 2 X , 2 6 H  C a l c u l a t i o n  o f  t h e  P o i s s o n / / )
408 Format ( / / / I H 0 , 4 7 X , 3 6 h C a l c u l a t i o n  o f  t h e  N e g a t i v e  B i n o m i a l / / )
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409 F o r m a t ( 1 4 , F 7 . 3 , F 8 .3 , 1 4 , 1 5 , 1 4 , F 9 . 4 , a4 , 3 7 X , 1 4 , F 7 . 4 , F 9 . 4 . A 4 )
4 l 1 F o r m a t ( / / '  D.F. a re  l e s s  t han  o r  equal  t o  0 f o r  t h e  n e g a t i v e  

b i n o m i a l  t h e r e f o r e  no c a l c u l a t i o n s  w i l l  be a t t e m p te d  V 7 )
End



APPENDIX M l

STATISTICAL TESTS USED

1 „ C h i - s q u a r e  T e s t

( 0 -  E )

where 0 = t h e  observed  f r e q u e n c y

E = t h e  e xp e c te d  f r e q u e n c y ,  d e r i v e d  as f o l l o w s ;

E = ( row t o t a l )  (column t o t a l )  
o v e r a l l  t o t a l

2 ,  S tu d e n t  " t "  T es t

t  =

( N, -  1 ) s /  + ( Ng -  1 )s

N-| +  N p  -  2 N, N2

3 .  K rus k a l  -  W a l l i s  One Way A n a l y s i s  o f  V a r ia n c e  By Ranks 

h ' = H

where H = 12

N (N + 1 )
I i = 1

j  = 1 " j

3 (N + 1)

204
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C = 1 - i ( t

N -  iM

t  r e f e r s  t o  t h e  number o f  t i e d  o b s e r v a t i o n s  in  
a t i e d  g roup  o f  numbers.  For exam ple,  t h e r e  
a r e  two s e t s  o f  t i e d  o b s e r v a t i o n s  c o n t a i n i n g  two 
numbers,  f o u r  s e t s  c o n t a i n i n g  t h r e e  numbers, e t c .



APPENDIX IV

PROBABILITY SERIES FOR NEW SETTLING 
MATRICES: 1936-19^9,  1949-1973

1936-1949

Quadra t  S iz e :  0.31 Square M i l e

Frequency

0
1
2
3
4
5
6
7
8 
9

Observed

2845
256

20
6
3
0
0
0
0
1

Expec ted  Po isson

2813.3000 
301.0080  

16.1031 
0.5743 
0.0153  
0.0003  
0 .0 000  
0 .0 000  
0 .0 00 0  
0 .0 00 0

Var ia nce -m ea n  R a t i o :  1 .442
Chi Square :  17 .6945 ;  Degrees Freedom:

Quadra t  S i z e :  0 .43  Square M i l e

Frequency

0
1
2
3
4
5
6
7
8 
9

Observed

1964
238

18
9
1
3
0
0
0

Expec ted  P o is son

1928.0800
283.9470

20 .9084
1.0263
0 .0 377  
0.0011 
0 .0 0 00  
0 .0 0 0 0  
0 .0 0 00  
0 .0 0 0 0

Var ia nce -m ea n  R a t i o :  1 .564
Chi Square:  165.557;  Degrees Freedom:

206
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y u a a r a t  s i z e :

Frequency

0
1
2
3
4
5
6

Square

V a r iance -m ean  R a t i o :  
Chi Square;  59-3051

Observed

751
174

32
7
5
2
2
1
0
1

1 .875 
Degrees Freedom:

Expected Poi sson

704 .3740  
229.0120  

37.2291 
4 .0 34 7  
0 .3 279  
0 .0 213  
0.0011 
0 .0 00 0  
0 .0 000  
0 .0 0 0 0

Q ua d ra t  S iz e :

Frequency

0
1
2
3
4
5
6
7
8

2 Square M i l e s

Observed

284
132

48
13
3
2
2
0
1

Expected P o is s on

256 .4760  
163.4040 
52 .0536
11.0547 

1.7607  
0 .2 243  
0 .0 23 8  
0.0021 
0.0001

V ar iance-m ean  R a t i o :  1-550
Chi Squa re :  2 7 .4 7 8 6 ;  Degrees Freedom:

Q uadrat  S i z e :  3 Square M i l e s

F requency

0
1
2
3
4
5
6 
7

Observed

144
106

39
14
8
3
0
1

Expected  Po isson

129.5000 
115-1110 

51 .1606
15.1587

3 .3686 
0 .5 988  
0 .0 88 7  
0 .0126

Var iance -m ean  R a t i o :  1.401
Chi Square:  2 0 .7 8 3 5 ;  Degrees Freedom:



208

Quadra t  S i z e :  4 Square M i l e s

r reque i icy

0
1
2
3
k
5
6
7
8 
q

Observed

76
81
kh
17
8
1
0
2
2
1

Expec ted Po isson

64.7721 
82 .6403  
52 .7188 
22 .4206 

7 .1514 
1.8248 
0 .3 880  
0 .0707  
0 .0 112  
0 .0 018

V a r iance -m ea n  R a t i o :  1 .670
Chi Square:  10 .8033;  Degrees Freedom; 4

1949-1973

Q uadra t  S i z e :  0 .31 Square M i l e

Frequency

0
1
2
3
4
5

Observed

2952
134
24

9
1
1

Expec ted Po is s o n

2910 .4400
203 .2920

7 .0 999
0 .1 653
0 .0 028  
0 .0 000

V a r iance -m ea n  R a t i o :  1 .545
Chi Square :  130 .023;  Degrees Freedom:

Quadra t  S i z e :

F requency

0
1
2
3
4
5
6

0 .4 3  Square  Mi l e

Observed

2074
117
26

8
3
1
1

Expec ted  Po is son

2 0 2 4 .1300 
196.0590

9 . 4 9 5 2  
0 .3 06 5  
0 .0 07 4  
0,0001 
0 .0 0 0 0

Var ia nce -m ea n  R a t i o :  1 .765
Chi Square:  119.974;  Degrees Freedom:
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Q,uadrat S i z e :  1 Square M i l e

r  r e q ü ê i l C y

0
1
2
3
4
5
6
7
8 
9

Observed

849
93
21

8
5
1
3
0
0
1

Expected Po isson

791.1490
170.1650

18.3002
1.3120
0.0705
0 .0030
0.0001
0 .0000
0 .0000
0 .0000

Var iance-mean  R a t i o :  2 .3 60
Chi Square:  2 j 8 . 8 i 7 ;  Degrees Freedom: 2

Q uad ra t  S iz e :

F requency

0
1
2
3
4
5
6
7
8

2 Square M i l e s

Observed

365
82
18
9
3
3
2
2
1

Expec ted  Po isson

317.1600
134.7110
28.6088

4.0504
0.4301
0.0365
0 .0 025
0.0001 
0 .0 000

V a r iance -m ea n  R a t i o :  2 .454
Chi Square :  8 4 .7 9 4 0 ;  Degrees Freedom:

Q uadra t  S i z e :  3 Square M i l e s

r requency

0
1
2
3
4
5
6
7
8 
9

Observed

198
77
28

4
1
2
2
1 
1
2

Var iance -m ean  R a t i o :  2 .489
Chi Square:  53 .907 5 ;  Degrees Freedom:

Expected Po isson

165.6990
106.9700

34.5284
7.4301
1.1991
0.1548
0.0166
0 .0015
0.0001 
0 .0000
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Quadra t  S i z e :  4 Square M i l e s

Freauencv Observed Expected  Po isson

0
1
2
3
4
5
6
7
8 
9 

10 
11 
12
13
14
15
16
17
18

137
52
24

8
1
3
2
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1

97 .5493
84 .5147
36 .6109
10.5730

2 .2900
0 .3968
0 .0 572
0 .0 070
0 .0007
0.0000
0 .0 000
0.0000
0.0000
0 .0000
0 .0000
0.0000
0.0000
0 .0000
0.0000

Var iance-m ean  R a t i o :  3 .641
Chi Square :  58 .1 5 2 3 ;  Degrees Freedom:



APPENDIX V

PROBABILITY SERIES FOR ABANDONMENT
MATRICES: 1936-1949,  1949-1973

1936-1949

Quadrat  S iz e :  0.31 Square M i l e

Frequency Observed Expec ted P o isson

0 2234 2134.8700
1 651 817 .5390
2 196 156.5360
3 44 19.9816
4 6 2.0693

Var iance-mean R a t i o : 1 .224
Chi Square: 84 .8139 ; Degrees Freedom; 3

Quadra t  S i z e : 0 .43  Square Mi le

Frequency Observed Expected Po is son

0 1353 1313.1900
1 632 697.7430
2 200 185.3670
3 42 32 .8306
4 6 4 .3 610
5 1 0 .5078

Var iance -mean R a t i o : 1 .095
Chi Square: 12.0502; Degrees Freedom: 3

Q uad ra t  S iz e : 1 Square M i l e

Frequency Observed Expected Poi sson

0 271 2 8 9 . 4 7 8 0
1 367 351.5300
2 239 2 1 3 . 4 4 2 0
3 68 86.3983
4 21 26.2296
5 7 6.3704

211



Frequency

7
8 
9

10

212

Observed

]
0
0
0
1

Expected Po isson

1.2893
0 .2236
0.0339
0 .0045
0.0006

Va r iance -m ea n  R a t i o ;  0 .9 6 7
Chi Square:  10 .0727;  Degrees Freedom:

Q uadra t  S i z e :

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11

2 Square M i l e s

Observed

58
114
110
101

51
30
17

0
3
0
0
1

Expected Po isson

47 .3883 
110.2140 
128.1670 
99 .3624  
57 .7736 
26.8737 
10.4170 
3.4610  
1.0062 
0.2600  
0.0604
0.0157

V a r iance -m ea n  R a t i o :  I . I 8 I
Chi Square:  19 -1479 ;  Degrees Freedom:

Q uadra t  S i z e :

F requency

3 Square M i l e s

Observed Expec ted  Po isson

0 10.6264
1 36.0489
2 61.1462
3 69 .1443
4 58.6413
5 39 .7870
6 22.4956
7 10.9020
8 4 .6 2 30
9 1.7425

10 0.5911
11 0.1823
12 0.0515
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ObservedFrequency

i 5 
14

Var ia nce -m ean  R a t i o ;  1 .449
Chi Square:  32 .244 7 ;  Degrees Freedom:

Expec ted  P o is so n

0 .0 1 3 4
0.0041

Quadra t  S i z e :  4 Square M i l e s

Frequency

0
1
2
3
4
5
6
7
8 
9

10
1 1
12

13
14
15

Observed

2
1 1
26
27
48
44
26
23

8
8
4
2
0
1
0
2

Expec ted  Poi sson

1 .9060 
9.1521 

21 .9 73 0  
3 5 . 1 695 
42 .2 18 5  
40 .5444
32.4471
22 .2575
13.3593
7 .1 27 5
3.4224
1 .4939 
0 .5977  
0.2208  
0 .0757
0.0343

Var iance -m ean  R a t i o :  1 .226
Chi Square:  10 .5018 ;  Degrees Freedom: 10

1949-1973

Quadra t  S i z e :  0.31 Square M i l e

Frequency

0
1
2
3
4
5
6

Observed

1967
856
246

43
5
1
2

Expec ted  P o isson

1920.4800  
931 .92 70  
2 2 6 . 1 1 2 0  

3 6 . 5 7 4 0  
4 . 4 3 6 9  
0 .4 3 0 6  
0 .0 37 3

Var iance-m ean  R a t i o :  1 ,102
Chi Square:  12 .1 44 0 ;  Degrees Freedom:
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Quadra t  S i z e :

Frequency

0
1
2
3
k
5
6

0 .4 3  Square M i l e

Observed

1162 
111 
261 

68 
9 
2 
1

Var iance-m ean  R a t i o :  1.061

Expected Po isson

1135.5500
766 .3660  
258 .6060  

58 .1766 
9 .8156  
1.3249 
0.1647

pt -»î  Q /-111 3 y- a  « 5 -91859 ;  Degrees Freedom: 4

Quadra t  S i z e :

Frequency

0
1
2
3
4
5
6 
7

1 Square M i l e

Observed

212
305
261
143

39
9
4
2

Expected Po isson

210 .4200
322 .6440
247 .3600
126.4280

48.4642
14.8624

3.7981
1.0234

V a r iance -m ea n  R a t i o :  O .96O
Chi Square:  9 .004 0 7 ;  Degrees Freedom:

Quadra t  S iz e :

Frequency

0
1
2
3
4
5
6
7
8 
9

2 Square M i l e s

Observed

35
76

lOi
105

72 
45
25
13

9
4

Expected Po is son

24 .1467 
72 .4402  

10 8 . 66OG
108.6600

81 .4952
48.8971
24 .4486
10.4780
3 .9 292
1.8444

Chi Squa re :  I 6 . 8 I 6O; Degrees Freedom: 8
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Quadra t  S i z e ;

Frequency

0
1
2
3
4
5

/  

8 
3 

10 
11 
12 

13

3 Square M i l e s

Observed

9
26
37
45 
53 
41
46 
25 
16 
10
4
3
0
1

E x p e c t e d  r u i S s O n

3.6811 
16.3902
36.4889
54.1560  
60 .2829 
53.6823 
39.8370 
25.3394 
14.1030 
6.9771 
3 .1065 
1.2574 
0 .4665 
0.2313

Var iance -m ean  R a t i o :  1 .307
Chi Squa re :  23 .6685 ;  Degrees Freedom: 10

Q uadra t  S iz e :

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12

13
14

4 Square M i l e s

Observed

2
4 

13
15 
29 
39 
36 
25 
25

7
16

8 
7
5 
1

Expected P o isson

0 .4 459  
2 .7 890  
8.7217  

18.1829 
28.4303 
35.5624  
37.0697 
33.1208 
25.8935 
17.9940
11.2540 
6 .3 98 7  
3 .3349 
1.6044 
1.1974

Var ia nce -m ean  R a t i o :  1 .287
Chi Square:  2 4 .1 7 3 4 ;  Degrees Freedom: 12



APPENDIX VI

PROBABILITY SERIES FOR STABILITY 
MATRICES: 1936 -19^9 ,  1949-1973

1936-1949

Quadra t  S ize :

Frequency

0
1
2
3
4
5
6
7
8
9

10 
11 
12

13
14
15
16
17
18
19
20 
21

Var iance-m ean  R a t i o :  
Chi Square:  39 -4 046 ;

0.31 Square M i l e

Observed Expected P o is so n

1743
970
334 

70 
6
2
1
1
0
1
0
0
1
0
1
0
0
0
0
0
0
1

1 .442 
Degrees Freedom:

1679
1046
325

67
10

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0500

.2600

.9740

.7073

.5475

.3144

.1365

. 0 1 2 1

.0009

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

Quadra t  S i z e :  

F requency

0 .43 Square M i l e

Observed

982
780
339
110

Expected P o i s s o n

945.4460
812 .9820
349.5380
100.1890

216
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Frequency Observed Expec ted Po isson

4 12 21 .5378
5 5 3 .7 040
6 2 0 .5308

7 2 0 .0652
8 0 0 .0 0 7 0
9 0 0 .0 006

10 0 0 .0 000
11 0 0 .0 000
12 0 0 .0 000
13 1 0 .0 000
14 0 0 .0000
15 p 0 .0 000
16 Ü 0 .0 000
17 0 0 .0 000
18 0 0 .0 000
19 0 0 .0 000
20 0 0 .0000
21 1 0 .0 000

Var Ia nce -m ean R a t i o : 1 .339
Chi Square: 18. 6 4 9 8 ; Degrees Freedom: 4

Q uadra t  S i z e : 1 Square M i l e

F requency Observed Expected  Po isson

0 104 137.3370
1 265 269 .1800
2 319 263 .7970
3 206 172 .3470
4 64 84 .4 502
5 9 33 .1 04 5
6 2 10.8141
7 0 3 .0 279
8 2 0 .7418
9 1 0 .1 6 1 5

10 0 0 .0 31 6
11 0 0.0056
12 1 0 .0 009
13 0 0 .0 000
14 1 0 .0 000
15 0 0 .0 000
16 0 0 .0 000
17 0 0 .0 000
18 0 0 .0 0 0 0
19 0 0 .0 00 0
20 0 0 .0 000
21 0 0 .0 000



2 1 8

Frequency

22
23
24
25
26

Observed

Û
0
0
0
0

Expected P o iss o n

0 .0000
0 .0 00 0
0 .0 00 0
0.0000

Va r iance -m ean  R a t i o :  1 .150
Chi Square :  57 -0 0 5 9 ;  Degrees Freedom:

Q uadra t  S iz e :

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26

2 Square M i l e s

Observed

22
47 
78
99
84 
73 
36
26

8 
7
1
1
0
0
0
0
0
0
0
0
1
1
0
0
0
0
1

Expected Po is so n

I 1.5184 
43.0811 
80.5660 

100.4450 
93 .9208  
70 .2566  
43 .7957
23 .4007 
10.9404 
4 .5 466
1.7005
0 .5 782
0 .1 802
0.0518
0 .0 1 38
0 .0 0 34
0.0008
0.0001 
0 .0 0 00  
0 .0 00 0  
0 .0 000
0 .0 000
0 .0 000
0 .0 00 0
0 .0 000
0 .0 0 00
0.0000

V a r iance -m ean  R a t i o :  1 .668
Chi Square:  17 -3567 ;  Degrees Freedom:
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Quadra t  S iz e :  3 Square M i l e s

r re q u e n c y Poi sson

0
1
2
3
h
5
6
7
8 
Q

10 
1 1 
12
13
14
15
16
17
18
19
20 
21 
22
23
24

Var iance-mean  R a t i o :  
Chi Square:  48 .42 8 9 ;

8
8

26
29
40
54
46
38
31
16
9
5
2
0
0
0
0
1
1
0
1
0
0
0
1

1.569
Degrees Freedom:

1.2083
6.7264

1 8 . 7 2 1 2  

34.7369  
48.3404 
53.8169 
49.9282 
39.7033 
27.6258 
17.0865 
9.5111 
4 .8130 
2 . 2526 
0 .9559 
0.3801 
0.1410
0.0490
0.0160
0.0049
0.0014
0.0004
0.0001
0.0000
0.0000
0.0000

12

Quadra t  S iz e :  

Frequency

0
1
2
3
4
5
6
7
8
9 

10 
11 
12 
13

4 Square M i l e s

Observed

1
5
9

12
26
29
27
29
31
23
16
11

3

Expec ted  Po isson

0.1038  
0 .8010  
3 .0886  
7.9390  

15.3049 
23.6039 
30.3358 
33.4179 
32.2116 
27 .5989 
21.2821 
14.9191
9.5870
5 .6867



220

Frequency Observed Expec ted  Po isson

14 1 3.1322
15 1 1.6102
16 2 0 .7 76 0
17 1 0 .3 52 0
18 0 0 .1 50 8
19 0 0.0612
20 1 0 .0 2 35
21 0 0 .0 086
22 0 0 .0 03 0
23 0 0 .0 010
24 1 0 .0 004

Va r iance-mean R a t i o : 1.351
Chi Square: 96 .3282 ; Degrees Freedom: 13

1949-1973

Quadrat  S iz e : 0.31 Square M i l e

Frequency Observed Expec ted Po1sson

0 2596 2 4 8 1 .1900
1 416 569 .2200
2 80 65 .2934
3 14 4 .9 9 3 0
4 4 0 .2 863
5 4 0.0131
6 2 0 .0005
7 1 0 .0 000
8 2 0 .0 000
9 0 0 .0 00 0

10 0 0 .0 00 0
11 0 0 .0 00 0
12 1 0 .0 00 0
13 0 0 .0 0 0 0
14 0 0 .0 0 0 0
15 1 0 .0 000

Va r i  ance-mear1 R a t i o : 2 .0 6 7
Chi Square: 156.047 ; Degrees Freedom: 2

Quadra t  S i z e : 0.43 Square M i l e

Frequency Observed Expected Po isson

0 1728 1619.7500
1 374 517 .8840
2 101 82 .7917



2 2 1

Frequency Observed Expec ted P o isson

5 1 1 8 .8 236
k 8 0.7053
5 4 0.0451
6 1 0.0024
7 0 0.0001
8 0 0.0000
9 0 0 .0000

10 1 0.0000
11 0 0 .0 000
12 0 0 .0 000
13 0 0 .0 000
14 0 0 .0 000
15 1 0 .0 000
16 0 0 .0 000
17 0 0 .0 000
18 0 0 .0 000
19 0 0 .0 000
20 0 0 .0 000
21 1 0 .0 000

V a r i ance-mean R a t i o : 2 .3 55
Chi Square: 8 2 .9 1 4 0 ; Degrees Freedom: 2

Quadra t  S i z e : 1 Square M i l e

Frequency Observed Expected P o is s o n

0 515 475 .5580
1 322 341.4260
2 98 122.5630
3 26 29 .3314
4 7 5 .2 646
5 2 0 .75 59
6 0 0 .0904
7 1 0 .0 092
8 0 0 .0 008
9 1 0 .0 00 0

10 0 0 .0 000
11 0 0 .0 000
12 0 0 .0 000
13 1 0 .0 000
14 1 0 .0 00 0
15 0 0 .0 0 0 0
16 0 0 .0 000
17 0 0 .0 00 0
18 0 0 .0 0 00
19 0 0 .0 000
20 0 0 .0 0 0 0
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Frequency

22
23

Observed

0
0
1

Expected Po isson

o.oonn
0 .0 000
0.0000

Var iance -m ean  R a t i o :  2 .333
Chi Square:  19 .8188 ;  Degrees Freedom:

Quadra t  S i z e :  2 Square M i l e s

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25

Observed

174
150

77
43
24

7
2
3
0
0
1
0
1
0
1
1
0
0
0
0
0
0
0
0
0

Expec ted  Po isson

121.0880 
168.0260 
116.5790 

53 .9226
18.7061 

5 .1914  
1 .2006 
0 .2380  
0 .0 412
0.0063
0.0008
0.0001 
0.0000  
0.0000  
0.0000 
0 .00 00  
0.0000
0 .00 00
0 .0000  
0 .0000  
0.0000  
0 .0 00 0  
0.0000  
0.0000  
0.0000  
0.0000

Var ia nce -m ean  R a t i o :  2 .9 46
Chi Square :  9 1 -5 5 5 8 ;  Degrees Freedom:

Qua d ra t  S i z e :

F requency

0

1
2

3 Square M i l e s

Observed

75
79
67

Expec ted  Po isson

4 1 .5651 
84 .3140
85 .5147



2 2 3

Frequency Observed Expec ted  Po is son

3 50 57 .8217
4 16 29 .3 225
5 11 11.8960
6 8 4.0218
7 3 1.1654
8 1 0.2955
9 2 0 .0666

10 1 0 .0 135
] ! 0 0 .0024
12 0 0 .0 00 4
13 0 0 .0 00 0
14 0 0.0000
15 0 0 .0 00 0
16 0 0.0000
17 1 0 .0 0 00
18 1 0 .0 00 0
19 1 0 .0 000

Var iance -m ean R a t i o : 2 .758
Chi Square: 88 .6 600  ; Degrees Freedom: 6

Q uadra t  S i z e : 4 Square M i l e s

F requency Observed Expected  P o is so n

0 24 15.6861
1 53 42.2577
2 50 56.9204
3 47 51.1138
4 26 34.4247
5 10 18.5478
6 7 8 .3 27 8
7 7 3 .2 049
8 1 1.0792
9 3 0 .3 23 0

10 2 0 .0 8 7 0
11 0 0 .0 213
12 0 0.0047
13 1 0 .0 009
14 0 0.0001
15 0 0 .0 000
16 0 0 .0 000
17 0 0 .0 000
18 1 0 .0 000
19 0 0 .0 000
20 0 0 .0 00 0
21 0 0 .0 000
22 2 0 .0 000
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Var iance-mean  R a t i o :  2 .013
Chi Square:  46 .7304 ;  Degrees Freedom: 7



APPENDIX Vi

PROBABILITY SERIES FOR RURAL SETTLEMENT 
MATRICES: 1936, 1949, and 1973

1936

Quadra t  S iz e :  0.31 Square M i l e s

F requency Observed Lxpecteo  r o i s s o n

U
1
2
3
4
5
6
7
8 
9

10 
11 
12 
13

i j i i
946
605
228

45
10
3
2
0
2
1
I
0
1

I t o  I .  U J U U  
1160.6600 

580.1460 
193.3210 

48.3148 
9.6599  
1.6094 
0 .2298 
0 .0287 
0.0031 
0.0003  
0.0000 
0.0000  
0 .0 000

Va r iance-m ean  R a t i o :  1 .266
Chi Square:  101 .900 ;  Degrees Freedom:

Q uadra t  S i z e :  0 .4 3  Square M i l e s

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12 

13

Observed

621
658
579
255

SO
23
10
2
3
0
0
2
0

Expected Po isson

545.6460  
769 .1310  
542.0750 
254 .6990  

89.7547 
25.3033 

5.9445  
1.1970 
0.2109  
0 .03 30
0 .0046
0 .0005
0.0000
0.0000

Var iance-m ean  R a t i o :  
Chi Square:  6 2 .7126 ;

1.190
Decrees Freedom: 6

225
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Quadra t  S i z e :  1 Square i i i l e

Frequency

0
1
2
3
4
5
6
7
8 
9

I Û 
11 
12
13
14
15
1 6
17
18
19
20 
21 
22
23
24
25

Observed

32
91

196
280
222
103
32
8
L
1
1
0
2
1
0
1
0
0
0
0
0
0
0
0
0
1

Expected P o isson

40 .4837
128.8000
204.8920
217.2900
172.8290
109.9730

58.3137
26 .5039
10.5404

3 .7 260
1.1854
0 .3428
0 .0 9 0 9
0.0222
0 .0 0 5 0
0.0010
0 .0 0 02
0 .0 000
0 .0 00 0
0.0000
0.0000
0 .0 0 00
0 .0 000
0 .0 000
0 .0 00 0
0 .00 00

Va r iance -m ean  R a t i o :  0. 949
Chi Square:  8 8 .126 1 ;  Degrees  Freedom:

Quadra t  S i z e :  2 Square M i l e s

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
1 1 
12
13
14

Observed

4
10
19
^5
63
75
78
55
54
35
19

9
6
6
1

Expected Po isson

1.0554
6 .4 6 8 0

19.8183 
40 .4 829  
62 .0208  
76 .0 1 4 0  
77 .6 36 9  
67 .9666  
52 .0633
35 .4499
21 .7240
1 2 .1 025
6 .18 04
2 .9 1 3 4
1.2752
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Frequency Observed Expected  Po isson

15 1 0 .5 209
16 0 0.1995
17 0 0 .0 719
18 1 0 .0 244
19 1 0 .0 078
20 0 0 .0 024
21 0 0 .0007
22 1 0.0001
23 0 0 .0 000
24 0 0 .0 000
25 0 0 .0 000
26 0 0 .0000
27 0 0 .0 00 0
28 0 0 .0 0 00
23 1 0 .0 00 0

V ar iance-m ean  Radio :  1.449
Chi Square:  24 .8933 ; Degrees Freedom: 13

Q uadra t  S i z e :  3 Square M i l e s

Frequency Observed Expected Poi sson

0 4 0.0361
1 4 0 .3 28 0
2 3 1.4887
3 4 4 .5 0 37
4 12 10.2190
5 18 18.5495
6 18 28.0550
7 38 36.3803
8 42 41 .2732
9 36 41 .6215

10 43 37.7755
11 31 31 .1680
12 19 23.5733
13 10 16.4577
14 14 10.6692
15 8 6 .4 555
16 4 3 .6618
17 1 1.9550
18 2 0 .9 857
19 1 0 .4 708
20 2 0.2136
21 0 0.0923
22 1 0 .0 380
23 0 0 .0 15 0
24 0 0.0056
25 0 0 .0 020
26 0 0 .0007
27 0 0 .0002



Frequency

28
29
30
31

228

Observed

0
0
0
1

Expected  Po is son

Var iance -m ean  R a t i o :  1 .527
Chi Square :  5 02 .39 5 ;  Degrees Freedom:

:z e : h Squa re M i l  es

u . uuuu 
0 .0000  
0 .0000  
0 .0 000

I % I  y

0
1
2
3
4
5
6
7
8 
9

10 
11 
12

13
14
15
16

17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35

nKc

1
1
2
3

13
8

13
19
24
29
30 
22 
21 

18

9
2
4 
2
1 
1 
1 
1 
0
2 
0 
0 
0 
0 
0 
0 
0 
0 
1

P V Pr^iccon

0 .0007 
0 .0090  
0 .0574 
0 .2 427  
0.7701 
1.9542 
4 .1 327
7. 

11
,4910 
. 8 8 1 1  

16.7502 
21 .2532 
24 .5152 
25.9213 
25.2998
22 .9294
19.3957
15.3812 
11.4801
8 .0923
5.4041
3 .4284
2 .0715
1.1947
0 .6590
0 .3484
0 .1 768
0 .0863
0 .0405
0 .0183
0 .0 080
0 .0034
0 .0013
0 .0005
0 .0002
0 .0000
0 .0 000



229

F requency Observed Expected P o isson

3b
37 1 0.0000

Var iance -mean  R a t i o :  1 . ^95
Chi Square:  1448 .09 ;  Degrees Freedom: 18

1949

Quadra t  S i z e :  0.31 Square M i l e

F r c q u c r

0
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15 
1 6
17
18
19
20 
21

Observed

1522
1097

395
105

6
2
1
0
0
1
0
0
0
0
1
0
0
0
0
0
0

Expected Po isson

1508.6800 
I I 0 1 .5  100 
402 .1180  

97 .8645  
17.8632 

2 .6084
0 .3 174
0.0331
0 .0 030
0 .0002
0 .0 000
0 .0 000
0.0000
0 .0 000
0 .0 000
0 .0 00 0
0 .0 000
0 .0 00 0
0 .0000
0 .0 00 0
0 .0 000
0 .0 000

V ar iance-m ean  R a t i o :  1 .248
Chi Square:  11 .7760 ;  Degrees Freedom:

Q uadra t  S i z e :  0 .43  Square M i l e

Frequency

0
1
2
3
4
5

Observed

864
777
391
145
36
12

Expec ted  Po isson

803 .2930  
821 .6 320  
4 2 0 .1940 
143.2620 

36 .6332
7 .4 9 3 9
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H requency Observed

6 3
7 2
8 0
9 1

10 0
1 I 0

1 2  1
13 1
14 0
15 0
16  '  0
17 f  0
18 *  0 
19 0
20 0
2 1  1

Var iance-mean  R a t i o :  1.412
Chi Square:  49-5974 ;  Degrees

ExpectedA Pr I ssor

1 .2775 
0.1866 
0.0238 
0.0027 
0.0002 
0.0000  
0.0000  
0.0000  
0.0000  
0.0000 
0.0000 
0.0000 
0.0000 
0.0000  
0.0000  
0.0000

Freedom:

Quadrat  S i z e :

Frequency

0
1
2
3
4
5
6
7
8 
9

10
11
12

13
14
15
16
17
18
19
20 
21 
22 
23

1 Square M i l e

Observed

81
111
279
239 
82
41

9
6
2
2
1
2
1
0
0
1
0
1
0
0
0
0
0

Expected Po isson

95 .4245
291.7760 
257.7150  
199.6520 
116.0030 
53.9206 
20.8862 

6.9345
2.0145
0.5202
0.1209
0.0255
0 .0049
0 .0008
0.0001
0 .0000
0.0000
0 .0000
0 .0000
0 .0000
0 .0000
o.cooo
0 .0000
0.0000
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Frequency Observed Expected  Poi sson

ZH
25

Var iance -m ean  R a t i o :  
Chi Square :  57 .484 1 ;

u
1

1 . 3 6 8  
Degrees Freedom:

0.0000

Quadra t  S i z e :  2 Square M i l e s

;quency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26 
27

Observed

1 1 
36 
61 
84 
76 
78 
41 
40 
23 
11 

5 
8 
1 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2

Expected P o is so n  

5 .2 770
23 .8017
53 .6 779
8 0 . / O 32
91 .0013
82 .0908
61 .7106
39 .7629
22 .4184
11.2352 

5 .0675 
2 .0 778  
0 .7 81 0  
0 .2 70 9  
0 .0 873  
0 .0 26 2  
0 .0074  
0 .0 019
0 .0004  
0.0001 
0 .0 000  
0 .0 000  
0 .0 000  
0 .0 000  
0 .0 00 0  
0 .0 000  
0 .0 000  
0 .0 000

V a r iance -m ea n  R a t i o :  
Chi Squa re :  59 .9196 ;

1 .903
Degrees Freedom: 1 1

Q uadra t  S i z e :  3 Square M i l e s

Frequency

0
1

Observed

I
7

Expected P o is so n

0 .4 306
2 .8417
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Frequency Observed Expected ° o i s s o n

2 17 9.3751
3 28 20 .6193
4 28 34 .0120
5 43 44 .8830
6 48 49.3571
7 41 46 .5233
8 35 38 .3707
9 18 2 8 .1304

10 22 18.5607
11 13 11 .1332
12 1 6 .1 2 1 5
13 1 3 .1 069
14 4 1.4642
15 2 0.6441
16 2 0 .2 6 5 6
17 1 0 .1 030
18 1 0 .0 377
19 0 0.0131
20 0 0 .0 043
21 0 0 .0 013
22 0 0 .0 0 0 4
23 1 0.0001
24 0 0 .0 0 0 0
25 1 0 .00 00
26 0 0 .0 0 0 0
27 1 0 .0 00 0

V a r ia nce -m ea n  R a t i o :  1 .855
Chi Square:  86 ,896 1 ;  Degrees Freedom: 13

Q uad ra t  S iz e :

F requency

0
1
2
3
h
5
6
7
8 
9

10 
11 
12

13
14

4 Square M i l e s

Observed

1
1
4
5
6 

13 
25 
21 

31 
31 
23 
17 
20 
13

7

Expec ted P o iss o n

0 .0235
0 .2 16 8
0 .9 96 7
3 .0 546
7 . 0 2 1 0

12.9102
19.7826
25 .9 830
29 .8608
30 .5044
28 .0456
23 .4410
17.9596
12.7015

8 .3 4 1 2
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Frequency Observed Expec ted Po isson

15 4 5.1126
16 0 2.9378
17 4 1 .5888
18 1 0 .8 115
19 2 0 .3 926
20 0 0 .1 805
21 0 0.0790
22 0 0 .0 33 0
23 0 0 .0 132
24 0 0 .0 0 50
25 0 0.0018
26 0 0.0006
27 1 0.0002
28 0 0 .0 0 00
29 1 0.0000
30 0 0 .0 0 0 0
31 0 0 .0000
32 1 0 .0 000

Var iance -m ean  R a t i o :  
Chi Square;  72 .6849 ;

1.788
Degrees Freedom: 15

1973

Quadra t  S iz e :  

Frequency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12

13
14
15
16 
17

0.31 Square Mi le

Observed

2439 
515 
119 
23 
1 1 

6 
4 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 
1

Expected Po isson

2288.7300
709 .8650
110.0850

11.3812
0.8824
0 .0 547
0.0028
0.0001
0.0000
0.0000
0.0000
0.0000
0 .0 000
0.0000
0.0000
0.0000
0.0000
0.0000

V ar iance -m ean  R a t i o :  2 .052
Chi Square :  167-394 ;  Degrees Freedom:



Quadra t  S iz e ;

Frequency

0
1
2
3
k
5
6
7
8 
9

10 
11 
12

13
14
15
16
17
18
19
20 
21

234

0 .4 3  Square M i l e

Observed

1618
427
134

22
12
8
2
2
2
0
1
0
0
0
0
0
0
0
1
0
0
1

E x p e c te d  Pc i sson

1462 
616 
129 

18 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0

9800
6830
9740

.2624
,9245 
1622 

,0113 
.0006 
.0000 
.0000 
. 0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000

V ar iance -m ean  R a t i o :  2 .4 68
Chi Square:  4 2 0 .4 4 9 ;  Degrees Freedom:

Q uadra t  S iz e ;

F requency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12

13
14
15

1 Square M i l e

Observed

439
325
130

52
12
4
4
2
0
0
1
0
1
1
0
o

Expected Po isson

3 7 1 .0430 
358.0910 
172.7960 

55 .5879  
13.4119 
2 .5887
0.4163
0 .0574
0.0069
0 .0 007
0.0000
0.0000
0.0000
0.0000
0 .0000
0.0000
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Observed Expected r o i s s o n

!6 0 0 .0000

17 0 0 .0000
18 0 0 .0 000

19 0 0 .0000
20 0 0.0000
21 0 0 .0 000
22 0 0 .0000
23 0 0 .0 000
24 0 0 .0 000

25 0 0 .0 000
26 0 0 .0 000

27 0 0 .0 000
28 1 0 .0000

va r  i ance-mean Ra t  i o : 2 i 7 45
Chi Square: 8 0 .933 5 ;  Degrees Freedom: 4

Quadra t  S iz e : 2 Square M i l e s

F requency Observed Expected Po isson

0 142 76.7728
1 141 141.5150
2 82 130.4270
3 53 80 .1389
4 32 36 .9300
5 13 13.6146
6 8 4 .1826
7 2 1 .1014
8 4 0 .2 537
9 1 0 .0 51 9

10 1 0 .0 09 5
11 1 0 .00 16
12 0 0 .0002
13 0 0 .0 000
14 0 0 .0 000
15 0 0.0000
16 0 0 .0 000
17 2 0 .0000
18 1 0 .0 0 0 0
19 0 0 .0 00 0
20 0 0.0000
21 0 0.0000
22 0 0.0000
23 0 0 .0000
24 0 0 .0000
25 0 0.0000
26 0 0 .0 000



Frequency

27
28
29
30
31

236

Observed

0
0
0
1
1

Var iance-m ean  R a t i o :  4 .306
Chi Square:  198.341;  Degrees Freedom:

Q uadra t  S i z e :  3 Square M i l e s

Expected Po isson

0.0000
0.0000
0.0000
0.0000
0.0000

r  requency

0
1
2
3
4
5
6
7
8 
9

10 
11 
12
13
14
15
16
17
18
19
20 
21 
22 
23

UDservea

60
67
64
50
36
12

2
6
6
1
3
3
0
0
0
1
1
0
0
1
0
0
1
2

tx peccea  r o i s s o n

22.0729  
58.7446 
7 8 . 1 7 1 2  
69.3481 
4 6 . 14o6 
24.5597 
10.8938 
4.1418  
1.3778 
0.4074  
0.1084 
0.0262  
0 .0058  
0.0011 
0.0002  
0.0000  
0.0000 
0.0000  
O.OÛÛO 
0.0000  
0.0000 
0.0000
0.0000  
0.0000

Var ia nce -m ea n  R a t i o :  3 .922
Chi Square:  242 .2 80 ;  Degrees Freedom:

Quadra t  S ize :

Frequency

0
1
2

Square Mi les

Observed

16
40
45

Expected Po isson

6.3445
22.8350
41.0931
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Frequency Observed Expected P o iss o n

3 41 49.2999
4 38 44.3593
5 13 31.9311
6 10 19.1541
7 8 9.8483
8 8 4 .4306
9 4 1.7718

10 2 0 .6377
11 1 0 .2 086
12 2 0 .0 625
13 1 0 .0173
14 0 0 .0044
15 0 0 .0 010
16 0 0 .0002
17 0 0 .0 000  
18 0 0 .0 000
19 1 0.0000
20 0 0.0000
21 0 0.0000
22 0 0.0000
23 0 0 .0 000
24 0 0 .0 000
25 0 0 .0 000
26 1 0 .0 00 0
27 0 0 .0 000
28 0 0 .0000
29 0 0 .0 00 0
30 0 0 .0 0 00
31 0 0 .0 000
32 0 0 .0 0 00
33 0 0 .0 0 00
34 0 0.0000
35 0 0 ,0000
36 1 0 .0000

Va r ian ce -m ea n  R a t i o :  3 .8 6 7
Chi Square:  88 .3 03 5 ;  Degrees Freedom: 8
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May 1976.

Mrs.  Ruth Freeman, L i b r a r i a n ,  C a rn e g ie  L i b r a r y ,  H o b a r t ,  Oklahoma,  
May 1976,
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Mr. H a r o ld  G raves ,  F a r m - t o - M a r k e t  Road E n g in e e r ,  Oklahoma Depar tm en t  o f  
Highway,  Oklahoma C i t y ,  November 1972, J u l y  1973 and J u l y  1976.

Mr. C h a r le s  Gray,  Moun ta in  P a r k ,  Oklahoma, May 1976.

Mr. Dewey H a r r i s ,  P u b l i c  S e r v i c e  Company, H o b a r t ,  Oklahoma, June 1976.
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