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THE 'SINGLE TAX' AS A MEANS OF SUPPORT FOR A LOCAL GOVERNMENT,
EDMOND, OKLAHOMA

CHAPTER I  

INTRODUCTION

S in ce  th e  p u b l ic a t io n  o f  Henry G e o rg e 's  P ro g re s s  and P o v e r ty  i n  

1879, much has been  w r i t t e n  ab o u t h i s  v iew s on la n d  v a lu e ,  unearned  

in c re m e n t, and th e  s in g l e  t a x .  A lthough  he had d eve loped  an e la b o r a te  

and i n t r i c a t e  economic th e o ry  based  upon an  e x te n s io n  o f  th e  c l a s s i c a l  

economic t h e o r i e s  o f  Adam Sm ith and o th e r s ,  a s  w e l l  a s  on th e  r e f 

u t a t i o n  o f  M a lth u s ia n  p o p u la t io n  d o c t r in e s  and th e  W ages-Fund, G e o rg e 's  

fame r e s t e d  p r im a r i ly  upon h i s  e x p o s i t io n  o f  a  r e n t  th e o ry  d i f f e r e n t  

enough from  t h a t  o f  R ic a r d o 's  to  s u p p o rt  a  c la im  o f  o r i g i n a l i t y .  How

e v e r , a s  a  r e s u l t  o f  h i s  t h e o r i e s ,  i t  was th e  e s ta b l is h m e n t  o f  s o c i a l  

movements th ro u g h o u t th e  w o rld  to  a b o l i s h  p o v e r ty  th ro u g h  a  la n d  v a lu e  

t a x a t io n  program  o r  th e  s in g l e  ta x  t h a t  made h i s  name a  h ouseho ld  word.

W hile much h as  been  w r i t t e n  ab o u t th e  s in g l e  t a x ,  few r e s e a r c h e r s ,  

i f  any , have a tte m p te d  to  m easure th e  e x te n t  to  w hich unearned  i n c r e 

ment can  a c c ru e  to  la n d . For some r e s e a r c h e r s ,  th e  m easurem ent o f  un

e a rn ed  in c re m e n t o f  la n d  w ith  any d e g re e  o f  a c c u ra c y  was c o n s id e re d  to  

be v i r t u a l l y  im p o s s ib le  b ecau se  o f  th e  in ad eq u acy  o f  a v a i l a b le



in fo rm a t io n  on s a l e s  and v a lu e .^  Some m a in ta in e d  t h a t ,  even  i f  th e  v a lu e  

c o u ld  be m easured  a c c u r a te ly ,  th e  amount o f  t a x  y i e l d  from  a  s in g l e  ta x  

on la n d  v a lu e  would be in a d e q u a te  t o  s u p p o rt  th e  l e v e l  o f  governm ent ex

p e n d i tu r e s  o f  th e  more i n d u s t r i a l i z e d  n a t io n s  o f  t h e  w o rld  w i th  t h e i r  e x -
2

panded m i l i t a r y  and w e lf a r e  p rog ram s. S t i l l  o th e r s  d e c la re d  t h a t  

G e o rg e 's  p ro p o s a l  to  t a x  o n ly  th e  u n ea rn ed  in c re m e n t o f  la n d  f a i l e d  to  

r e c o g n iz e  th e  f a c t  t h a t  u n ea rn ed  in c re m e n t e x i s t s  i n  p ro d u c e r  and con

sumer s u r p lu s ,  o r  i n  any  f a c t o r  t h a t  e x p e r ie n c e s  an  i n e l a s t i c  su p p ly
Q

f u n c t io n  i n  e i t h e r  th e  s h o r t  o r  lo n g  ru n . However, any i n v e s t i g a t i o n  o f  

Henry G e o rg e 's  s in g l e  t a x  t h e s i s  and i t s  f e a s i b i l i t y  s h o u ld  n o t e x ten d  

th e  c o n c e p t o f  th e  s in g l e  t a x  and u n ea rn ed  in c re m e n t beyond th e  l i m i t s  

p la c e d  upon them  by t h e i r  o r i g i n a l  p ro m u lg a to r .

The o b je c t iv e  o f  t h i s  i n v e s t i g a t i o n  i s  to  m easure  th e  amount o f  un

e a rn e d  in c re m e n t c r e a te d  th ro u g h  in c r e a s in g  la n d  v a lu e s  i n  Edmond, Okla

homa, and th e  amount o f  l o c a l  s c h o o l and g o v e rn m en ta l e x p e n d itu re s  from 

1941 th ro u g h  1965. T h is  d a ta  w i l l  be u sed  to  d e te rm in e  th e  l e v e l  o f  th e  

l o c a l  s c h o o l and  g o v e rn m e n ta l e x p e n d itu re  n eed s t h a t  c o u ld  have been  met 

by a  s in g l e  t a x  upon th e  u n ea rn ed  in c re m e n t . The q u e s t io n  i s :  Would a

s in g l e  t a x  on th e  u n ea rn ed  in c re m e n t from  la n d  be  s u f f i c i e n t  t o  meet

^L. L. P r i c e ,  "Some A sp e c ts  o f  The T heory  o f  R e n t ,"  Economic, 
J o u r n a l . V ol. 1 , (M arch 1 8 9 1 ), pp . 122-44 .

2
H. W hitm ore, "R ea l E s t a t e  V alue  i n  B o s to n ,"  Am erica n  S t a t i s t i c a l  

A s s o c ia t io n  J o u r n a l .  V o l. 5 , (M arch 1 8 9 6 ), pp . 1 -1 7 . and

Jo h n  F . Due, Government F in a n c e : Econom ics o f  th e  P u b l ic  S e c to r
(Homewood, I l l i n o i s ;  R ic h a rd  D. I rw in ,  I n c . ,  1 9 6 8 ), p . 432 ,

0
H e rb e r t  H. L ie b h a fs k y , The N a tu re  o f  P r ic e  T heory  (Homewood, 

I l l i n o i s :  The D orsey  P r e s s ,  I n c . ,  1 9 6 3 ), pp . 353 -364 .



t h e  e x p e n d itu re  needed  f o r  b o th  th e  sc h o o l sy stem  and th e  c i t y  govern 

ment o f  Edmond, Oklahoma?

The p rob lem  and th e  m ethodology em ployed i n  th e  r e s e a r c h  w i l l  be 

p r e s e n te d  i n  C h a p te r  I  i n  o rd e r  to  d e l i n e a t e  th e  sco p e  o f  th e  i n v e s t i g a t i o n  

o f  th e  s in g l e  t a x  im p ac t upon th e  l o c a l  community o f  Edmond, Oklahoma, 

from 1941 th ro u g h  1965. C h ap te r I I  w i l l  p r e s e n t  n o t o n ly  a  b io g r a p h ic a l  

s k e tc h  o f  Henry G eorge b u t a ls o  an  overv iew  o f  h i s  c l a s s i c a l  economic 

backg round  c o u p le d  w ith  a  d i s c u s s io n  o f  h i s  v iew s c o n c e rn in g  economic 

th e o r y  and th e  s in g l e  t a x .  In  C h ap te r I I I ,  some s e le c te d  h i s t o r i c a l ,  

dem ograph ic , s o c i a l ,  and econom ic d a ta  a b o u t th e  c i t y  o f  Edmond w i l l  be 

p r e s e n te d  f o r  background  m a te r i a l .  The d a ta  f o r  th e  1965 p r o p e r ty  s a l e s  

w i l l  b e  u sed  i n  C h a p te r  IV to  e s t a b l i s h  a  r a t i o  be tw een  th e  t a x  a s s e s s 

ment v a lu e  and t h e  a c tu a l  v a lu e  o f  p r o p e r ty  i n  Edmond. T h is  r a t i o  w i l l  

th e n  be  u sed  i n  C h a p te r  V to  e s t im a te  th e  amount o f  s in g l e  t a x  rev en u e  

a v a i l a b l e  on l a n d - v a lu e  t o  meet t h e  e x p e n d itu re  needs f o r  th e  l o c a l  

governm ent and t h e  l o c a l  s c h o o l d i s t r i c t  from  1941 th ro u g h  1965. F i n a l l y ,  

C h a p te r  VI w i l l  p r e s e n t  t h e  summary and c o n c lu s io n  o f  th e  i n v e s t i g a t i o n .

The P rob lem

The p rob lem  o f  exam in ing  G e o rg e 's  s i n g l e  taix t h e s i s  i s  tw o fo ld ;  to  

e s t im a te  th e  amount o f  u n earn ed  in c re m e n t g e n e ra te d  and to  d e te rm in e  th e  

amount o f  e x p e n d itu re  n e c e s s a ry  f o r  b o th  t h e  l o c a l  sc h o o l d i s t r i c t  and 

th e  c i t y  governm ent o f  Edmond, Oklahoma, f o r  each  y e a r  from  1941 th ro u g h  

1965. I f  a  s i n g l e  t a x  upon th e  u n ea rn ed  in c re m e n t from  la n d  i s  e q u a l t o ,  

o r  g r e a t e r  th a n ,  th e  e x p e n d itu re  needed  f o r  th e  s c h o o l d i s t r i c t  and th e



c i t y ,  th e n  G e o rg e 's  s i n g l e  ta x  t h e s i s  c o u ld  be  u sed  a s  a  b a s i s  f o r  t a x a t io n  

to  m eet c u r r e n t  o p e r a t io n a l  n e e d s . I f  th e  u n ea rn ed  in c re m e n t i s  s i g n i f i 

c a n t ly  l a r g e r  th a n  sc h o o l and l o c a l  n e e d s , t h e r e  i s  t h e  p o s s i b i l i t y  t h a t  

G e o rg e 's  t h e s i s  may have g r e a t e r  a p p l i c a b i l i t y  f o r  th e  n a t io n  th a n  h as  

been  assum ed by many e c o n o m is ts . C o n v e rse ly , i f  th e  l o c a l  e x p e n d itu re  

needs a r e  g r e a t e r  th a n  th e  unearned  in c re m e n t on la n d ,  a p p a re n tly  t h e r e  

would b e  no v a l i d i t y  to  a  s in g l e  t a x  t h e s i s  even  on a  l o c a l  l e v e l .

An answ er to  th e s e  q u e s t io n s  i s  somewhat c o m p lic a te d  by  th e  la c k  o f  

d a ta  a v a i l a b l e  i n  a  form  t h a t  w ould be most u s e f u l  to  t h e  i n v e s t i g a t io n .  

Much o f  th e  d a ta  on la n d  v a lu e  needed  to  e s t im a te  th e  u n ea rn ed  in c re m e n t 

w ith  any  d e g re e  o f  e x a c tn e s s  must be r e c o n s t r u c te d  from  in fo rm a tio n  t h a t  

i n d i c a t e s  o n ly  a  g e n e ra l  v a lu e  w i th in  a  ra n g e  o f  s e v e r a l  hundred  d o l l a r s .

In  many c a s e s  an  a p p r o p r ia te  s t a t i s t i c a l  te c h n iq u e  m ust be used  to  p ro 

c e s s  th e  raw d a ta  i n  o r d e r  to  g a th e r  in fo rm a t io n  t h a t  w i l l  r e f l e c t  more 

n e a r ly  th e  a c tu a l  v a lu e .

The u se  o f  s t a t i s t i c a l  te c h n iq u e s  i n  s e v e r a l  a r e a s  i s  c o m p lic a ted  

by th e  f a c t  t h a t  th e  v a lu e  o f  p l a t t e d  la n d  w i th in  a  c i t y  i s  n o t o n ly  b i 

m odel, b u t  i s  d i s t r i b u t e d  i n  a  r e v e r s e  J  c u rv e  w ith  th e  skew ness tow ard  

th e  h ig h e r  v a lu e s .  The e x tre m e ly  skewed n a tu r e  o f  th e  u n iv e r s e  r e q u i r e s  

t h a t  a  r a t h e r  l a r g e  sam ple be ta k e n  i n  o rd e r  f o r  th e  d a ta  f o r  th e  sam ple 

to  ap p ro x im ate  a  norm al c u rv e  d i s t r i b u t i o n .

F u r th e r ,  th e  i n v e s t i g a t i o n  was ham pered somewhat by  th e  f a c t  t h a t  

some o f  th e  d a ta  on e d u c a t io n a l  e x p e n d itu re s  t h a t  sh o u ld  have been  

a v a i l a b l e  i n  th e  s t a t e  l i b r a r y  was u n a v a i la b le  — due t o  m a te r ia l  b e in g



moved from  one b u i ld in g  to  a n o th e r ,  o v e r a l l  in a d e q u a te  s to ra g e  f a c i l i t i e s ,  

and i n s u f f i c i e n t  l i b r a r y  p e rs o n n e l — a l l  o f  w hich  c o n tr ib u te d  to  a  

c h a o tic  f i l i n g  sy stem . However, most o f  th e  m iss in g  d a ta  c o u ld  be re c o n 

s t r u c te d  w ith  l i t t l e  l o s s  i n  th e  d e g re e  o f  a c c u ra c y . I n  a r e a s  w here d a ta  

had to  be  r e c o n s t ru c te d  from  th e  o n ly  a v a i l a b l e  d a ta ,  th o s e  e s t im a te s  

w hich would be most d isa d v a n ta g e o u s  to  th e  c o n c lu s io n  o f  th e  i n v e s t i g a t io n  

w ere u sed .

M ethodology

I n  an  a tte m p t to  p rove  Henry G e o rg e 's  t h e s i s  t h a t  a  s in g l e  t a x  on 

th e  u n earned  in c re m e n t o f  la n d  w ould be  s u f f i c i e n t  to  meet th e  ex p en d i

tu r e  needs o f  a  l o c a l  governm ent, s e v e r a l  ap p ro a c h e s  and te c h n iq u e s  w ere 

u t i l i z e d .  To p la c e  th e  s tu d y  i n  i t s  p ro p e r  p e r s p e c t iv e ,  an  a n a ly s i s  o f  

G e o rg e 's  t h e o r e t i c a l  p o s i t i o n  was u n d e rta k e n . An h i s t o r i c a l  app roach  

was u sed  to  e s t a b l i s h  a  background  f o r  th e  s tu d y , w h ile  a  s t a t i s t i c a l  

i n v e s t i g a t i o n  was u t i l i z e d  t o  e s t im a te  th e  amount and d e g ree  o f  v a lu e  

a v a i l a b l e  o f  t a x a b le  la n d .

The c r i t i c a l  p o r t io n  o f  t h i s  i n v e s t i g a t i o n  was th e  d e te rm in a tio n  o f  

la n d  v a lu e  from  1941 th ro u g h  1965. To e s t im a te  t h i s  v a lu e ,  th e  a c tu a l
4

s a l e  v a lu e  o f  la n d  i n  1965 and i t s  t a x  a sse ssm e n t v a lu e  was used  to

4S a le  o r  a c tu a l  v a lu e  d e te rm in e d  by th e  m ark e t-co m p ariso n  method i s  
n o t n e c e s s a r i ly  th e  same a s  c a p i t a l  v a lu e -  S a le  o r  a c tu a l  v a lu e  i s  th e  
amount t h a t  th e  in d iv id u a l  i s  w i l l i n g  to  pay f o r  th e  la n d ,  o r  h as  r e c e iv e d  
f o r  any g iv e n  p a r c e l  o f  la n d  i n  any g iv e n  y e a r ,  and may be more th a n ,  l e s s  
th a n , o r  e q u a l t o ,  th e  in c o m e -c a p ita l iz e d  v a lu e  o f  th e  p r o p e r ty .  C a p i ta l  
v a lu e  o r  c a p i t a l i z e d  v a lu e  i s  t h a t  v a lu e  w hich i s  d e te rm in e d  by economic 
r e n t  o r  th e  r e n ta l- in c o m e , m inus a l l  o th e r  ow nersh ip  o p p o r tu n i ty  c o s t s .  
Economic r e n t  f ig u re d  a s  a  p e rc e n ta g e  o f  t o t a l  v a lu e  i s  r e l a t e d  t o  p re 
v a i l i n g  i n t e r e s t  r a t e s ;  e . g . ,  an  economic r e n t  o f  $100 w ith  an  i n t e r e s t  
r a t e  o f  f i v e  p e r  c e n t  w i l l  y i e l d  a  $2 ,000  c a p i t a l i z e d  v a lu e . However, w ith  
th e  u se  o f  th e  m ark e t-co m p ariso n  method o f  v a lu a t io n ,  any r e n t a l  incom e 
o v e r  ex p en ses  a n d /o r  in c r e a s e  i n  th e  s a l e  v a lu e  t h a t  a c c ru e s  to  a  non- 
r e p r o d u c ib le  f a c t o r ,  la n d , may be rev iew ed  a s  an  u n earned  incom e.



e s t a b l i s h  a  r a t i o  be tw een  ta x  a sse ssm e n t v a lu e  and a c tu a l  v a lu e  a f t e r  

rem oving th e  im provem ent v a lu e  from  a l l  1965 s a l e s .  The r a t i o  o f  la n d  

v a lu e  to  t a x  a sse ssm e n t v a lu e  was a p p lie d  t o  th e  s t a t i s t i c a l  c h a r a c te r 

i s t i c s  g a in e d  from a  random  sam ple o f  a l l  th e  r e s i d e n t i a l  l o t s  i n  Edmond, 

Oklahoma.

From th e  sam ple d a ta  and th e  e s t im a te s  on th e  r u r a l  la n d  v a lu e  o f  

Oklahoma County made by  th e  U n ited  S t a te s  B ureau o f  A g r ic u l tu re  i n  1964, 

th e  t o t a l  v a lu e  o f  a l l  la n d _ y r itl^ n  th e  c i t y  l i m i t s  was e s t im a te d . Once 

th e  v a lu e  o f  th e  la n d  f o r  1965 was e s ta b l i s h e d ,  i t  was th e n  com pared to  

th e  o r ig i n a l  la n d  v a lu e  i n  1890. N ext, th ro u g h  th e  u se  o f  th e  g e o m etric  

mean te c h n iq u e , a  v a lu e  f o r  la n d  was e s ta b l i s h e d  f o r  each  y e a r  from 1890 

to  1965.

W ith t h e  e s ta b l is h m e n t  o f  t o t a l  y e a r ly  la n d  v a lu e ,  i t  was p o s s ib le  

to  d e te rm in e  th e  y e a r  by y e a r  i n c r e a s e  i n  s a l e  o r  a c tu a l  v a lu e  and th e  

r e n t a l  incom e.^  T h is  d a ta  was com pared to  th e  a c tu a l  c o s t  o f  main

t a i n in g  th e  c i t y  governm ent and th e  l o c a l  s c h o o l d i s t r i c t  and th e n  used  

to  e i t h e r  p ro v e  o r  d is p ro v e  Henry G eorge’ s  s in g l e  t a x  t h e s i s  f o r  a  l o c a l  

community.

Edmond, Oklahoma, was ch o sen  a s  th e  s i t e  f o r  th e  i n v e s t i g a t i o n  f o r  

s e v e r a l  r e a s o n s :  The g row th  p a t t e r n  o v e r  th e  y e a r s ,  th e  a v a i l a b i l i t y  o f

t h e  d a ta ,  th e  s i z e  o f  th e  c i t y ,  and th e  p o t e n t i a l  u n earn ed  in c re m e n t t h a t  

w ould  a r i s e  from  a  grow ing s t a t e  c o l le g e  — th e s e  w ere  a l l  f a c t o r s  w hich  

w ere ta k e n  i n t o  c a r e f u l  c o n s id e r a t io n  i n  th e  s e l e c t i o n .

^ R e n ta l incom e i s  a  g iv e n  p e rc e n ta g e  o f  th e  s a l e  v a lu e  t h a t  i s
r e c e iv e d  a s  incom e by th e  owner o f  la n d .



S e v e ra l  s e le c te d  s o c i a l  and economic i n d i c a t o r s  t h a t  w ould r e f l e c t  

th e  v a r ie d  g row th  p a t t e r n  o f  Edmond w ere s tu d ie d  i n  t h e i r  h i s t o r i c a l  

p e r s p e c t iv e .  However, em phasis was p la c e d  upon t h a t  d a ta  w hich would 

r e f l e c t  th e  im p ac t o f  g row th  i n  la n d  v a lu e s  r e s u l t i n g  from th e  changes 

i n  p o p u la t io n , i n  c o l le g e  e n ro l lm e n t, and i n  th e  a s s e s s e d  v a lu a t io n  o f  

Edmond and Oklahoma County.

S in g le  Tax o r  S i t e  V alue T a x a tio n  i n  The U n ited  S t a t e s  and The R e s t o f  

The W orld

W hile t h e r e  a r e  no m ajor c i t i e s  i n  th e  U n ited  S t a te s  whose rev e n u e  

r e s t s  e n t i r e l y  upon th e  t a x a t io n  o f  la n d  v a lu e ,  t h e r e  a re  s e v e r a l  en

c la v e s  t h a t  a s s e s s  th e  v a lu e  o f  la n d  each  y e a r  to  meet l o c a l  g o v e rn 

m en ta l e x p e n d itu re s ,^  The l a r g e s t  s in g l e  t a x  c o lo n y  w ith  a  p o p u la t io n  

o f  a p p ro x im a te ly  5 ,0 0 0  and a  la n d  a r e a  o f  4 ,0 0 0  a c r e s  i s  F a irh o p e , 

Alabama. T here  a r e  s e v e r a l  s m a l le r  e n c la v e s  o f  A rden, A rdentow n, and
7

A rd e n c ra f t  i n  n o r th e r n  Delav/aire w hich a r e  s t i l l  i n  o p e ra t io n .

T here  a r e  a ls o  s e v e r a l  m ajo r c i t i e s  i n  P e n n sy lv a n ia  t h a t  t a x  th e  

v a lu e  o f  la n d  a t  a  h ig h e r  r a t e  th a n  th e  t a x  on  im provem ents. In  P i t t s 

b u rg h  and S c ra n to n  a  "g ra d e d  ta x "  h a s  been  a p p l ie d  s in c e  1914 i n  w hich 

th e  la n d  was ta x e d  a t  tw ic e  th e  r a t e  on im provem ents a f t e r  1925. F u r th e r  

l e g i s l a t i o n  i n  1951 and 1959 h as  made i t  p o s s ib l e  f o r  48 a d d i t io n a l

^H arry  G unnison Brown and O th e rs , Land V alue T a x a tio n  Around th e  
W orld (Nev; York: R o b e rt S cha lkenbach  F o u n d a tio n , 1955), pp . 106-132.

P au l E. and B lanche R. A lyea , F a irh o p e . 1894-1954 (Birm ingham , 
Alabama: U n iv e r s i ty  o f  Alabama P r e s s ,  1956).

^ Ib id .



c i t i e s  i n  P e n n s y lv a n ia  to  in c r e a s e  th e  ta x  r a t i o  betw een  la n d  and im -

8
provem ent a t  a  h ig h e r  l e v e l  th a n  found i n  P i t t s b u r g h .

The new est s u c c e s s  s to r y  f o r  s i t e  v a lu e  t a x a t io n  i n  A m erica i s

found i n  S o u th f i e ld ,  M ich igan , a  c i t y  w hich i s  lo c a te d  on th e  o u t s k i r t s

o f  D e t r o i t .  "Land i s  a s s e s s e d  on a  b a s i s  o f  i t s  f u l l  m arket v a lu e  —

w h e th e r  i t  i s  b e in g  u se d , u sed  p o o r ly  o r  n o t u sed  a t  a l l ,  zoned o r  n o t

zoned p r o p e r ty ." ^  The ta x  upon th e  v a lu e  o f  b u i ld in g s  i s  based  upon

an  a d ju s te d  n e t incom e c a p i t a l i z a t i o n  m ethod. The n e t  r e s u l t  i s  t h a t

t a x e s  have  been  s h i f t e d  from  th e  homeowner to  th e  la n d  s p e c u la to r  and

have made la n d  a v a i l a b l e  a t  r e a s o n a b le  p r i c e s  f o r  developm en t;

S in c e  1960 o v e r  th r e e  m i l l io n  sq u a re  f e e t  o f  o f f i c e
sp ace  have been  b u i l t  i n  S o u th f ie ld .  T h is  i s  t e n  p e r
c e n t ,  g r e a t e r  th a n  th e  amount o f  o f f i c e  space  b u i l t  i n  
D e t r o i t ,  w hich  ra n k s  a s  th e  f i f t h  l a r g e s t  c i t y  i n  th e  
n a t io n .

A lso , d u r in g  th e  same p e r io d  o f  t im e , th e  v a lu e  o f  th e  c i t y ' s  la n d  

h a s  in c r e a s e d  from  $30 m i l l i o n  i n  1961 to  ab o u t $250 m i l l i o n  i n  1968.^^

T h is  l a t e s t  developm ent g la d d e n s  th e  h e a r t  o f  th e  most a rd e n t  la n d  

t a x  d e v o te e  who f e e l s  t h a t  S o u th f ie ld  i s  th e  exam ple needed  to  p ro v e  

th e  ta x  c o n c e p ts  a d v o c a te d  lo n g  ago by  Henry G eorge.

T hroughou t th e  r e s t  o f  th e  w o r ld , s i t e  v a lu e  t a x a t io n  seems t o  have 

had a  g r e a t e r  im p a c t th a n  i n  th e  U n ited  S t a t e s .  A u s t r a l i a ,  New Z e a la n d ,

0
D ick  N e tz e r , Econom ics o f  The P ro p e r ty  Tax (W ash ing ton , D .C .: 

The B ro o k in g s I n s t i t u t i o n ,  1966 ), p . 203.
g

Ted G w artney, The S o u th f ie ld  S to ry :  A L esson  i n  C re a tiv e  Tax
a t i o n  (G re a t  B r i t a i n ,  Wrexham, D e n b ig sh ire : Cam brian P r e s s  (Wrexham)
L td . ,  19 6 8 ), p . 2 .

’ ° I b l d .

 ̂^ I b id .



S outh  A f r ic a ,  W estern  C anada, Ja m a ic a , B r i t i s h  West I n d ie s  — a l l  have

some form  o f  s i t e  v a lu e  t a x a t i o n  o r  a  t a x  r a t e  w hich  f a l l s  more h e a v ily

upon th e  v a lu e  o f  la n d  th a n  upon Im provem ents to  th e  la n d .

A ccord ing  t o  Under S e c r e ta r y  S. H a v lla n d , I n  an  a r t i c l e  w r i t t e n

I n  1955, " i t  a p p e a rs  t h a t  I n  th e  n e a r  f u tu r e  l o c a l  governm ent r a t e s  I n

New S ou th  W ales w i l l  be  l e v i e d  w h o lly  upon th e  unim proved c a p i t a l  v a lu e  

12o f  L an d ."  I n  1957, Roy Hendy, th e  Town C le rk  o f  Sydney, A u s t r a l i a ,  I n 

d ic a te d  t h a t  "T h e re  h a s  n e v e r  b een  any s e r io u s  p ro p o s a l  to  r e v e r t  t o  th e  

r a t i n g  / t a x a t l o g /  o f  im p ro v em en ts ."  And, I n  1953, "Mr. H. S. M abin, M .A., 

s t a t e d :  'T he  Jo h a n n esb u rg  Chamber o f  Commerce s t r o n g ly  f a v o r s  th e  r a t i n g

o f  la n d  v a lu e s  o n ly . We a r e  o f  th e  o p in io n  t h a t  t h i s  system  had had a

14good d e a l  t o  do w ith  th e  developm ent o f  J o h a n n e s b u r g . . . . "  S im ila r

comments can  b e  made f o r  W e llin g to n , New Z e a l a n d , N e w  W e stm in s te r ,

B r i t i s h  C o l u m b i a , a n d  s e v e r a l  o th e r  tow ns and p ro v in c e s  I n  A u s t r a l i a ,

17New Z e a la n d , and W estern  Canada. S in c e  th e  f i r s t  o f  A p r i l ,  1959,

Ja m a ic a , B r i t i s h  W est I n d i e s ,  h a s  had " a  sy s te m  o f  t a x  b a sed  on r e a l  la n d

12H. B ronson Cowan, M u n ic ip a l Im provem ent and F in a n c e : As A ffe c te d
by th e  U n tax lng  o f  Im provem ents and th e  T a x a tio n  o f  Land V a lu es  (New York: 
H arper & B r o th e r s ,  1 958 ), p . 3 ,

p . 4 .

 ̂^ I b l d . . p . 5.

 ̂^ I b l d . . p . 6.

^ ^ I b ld . . p . 7 .

T ^ I b ld . . pp . 8-49



10

1 8v a l u e s . . . "  w hich h as  red u c e d  th e  ta x e s  f o r  ab o u t 90 p e r  c e n t  o f  th e

ta x  p a y e rs  w h ile  p la c in g  an  in c r e a s e d  ta x  b u rd en  upon th o s e  who own v a s t

e s t a t e s  on th e  i s l a n d .

One o f  th e  few a re a s  to  have b o th  a  ta x  l e v ie d  on la n d -v a lu e  and

a  la n d  ta x  on in c re m e n ts  i n  la n d  v a lu e s  i s  Denmark. T here  i s  s t i l l ,

how ever, a  t a x  upon im provem ents, b u t t h e r e  has been  an  a tte m p t to  s h i f t

th e  ta x  from  im provem ents to  la n d ;

The r e s u l t  seem s t o  be  t h a t ,  i n  Denmark, th ro u g h  la n d -  
v a lu e  t a x a t io n ,  th e  in c re m e n t d u ty  and p u b l ic  ow nersh ip  
o f  l a n d ,  n e a r ly  h a l f  o f  th e  t o t a l  economic r e n t  i s  b e in g  
c o l l e c t e d  by S t a te  and l o c a l  a u t h o r i t i e s  f o r  th e  b e n e f i t  
o f  th e  w hole n a t io n .

From th e  ra n g e  o f  s u c c e s s fu l  ex p e rim e n ts  th ro u g h o u t t h e  w o rld , i t

w ould a p p e a r  t h a t  s i t e  v a lu e  t a x a t io n  h as  much m e r i t .  However, t h e r e

a r e  c r i t i c s  o f  th e  sy stem  who c la im  t h a t  many o f  th e  v i r t u e s  c i t e d  f o r

s i t e  v a lu e  t a x a t io n  a r e  n o t a s  a p p a re n t a s  th o s e  who a d v o c a te  i t  would

b e l i e v e .  However, D ick N e tz e r , i n  h i s  e x h a u s t iv e  s tu d y  o f  th e  p ro p e r ty

t a x ,  s t a t e s  t h a t  " th e  s i t e  v a lu e  ta x  sh o u ld  te n d  to  p roduce  p o s i t i v e

20e f f e c t s  on u rb an  re d e v e lo p m e n t."  And, i n  r e f e r e n c e  to  la n d  v a lu e

in c re m e n t t a x a t io n  he s t a t e s  t h a t :

As a  supp lem en t to  o th e r  l o c a l  t a x e s ,  i t  would te n d  to
enco u rag e  more i n te n s iv e  u se s  o f  la n d  by re d u c in g  th e
n e t  a f t e r - t a x  r e t u r n  a v a i l a b l e  from  w ith h o ld in g  la n d  
from  use  f o r  s p e c u la t iv e  r e s a l e .

18Noah P . A lp e r , The V/ay Ahead i n  Jam a ica  (P a m p h le t) , (C irc a ,  1960), 
b ased  upon th e  May 1956 i s s u e  o f  Land and L ib e r ty  p u b lis h e d  i n  London, 
E ngland .

19H arry  G unnison Brown and O th e rs , Land-V alue T a x a tio n  Around The 
W orld (New York: R o b e rt S cha lkenbach  F o u n d a tio n , 1955), p . 57.

20D ick  N e tz e r , Econom ics o f  th e  P ro p e r ty  Tax (W ashington , D .C .,
The B ro o k in g s I n s t i t u t i o n ,  1966), p . 208,

^ 4 b i d . .  p . 213.
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N e v e r th e le s s ,  th e  a b i l i t y  to  remove th e  g a in s  t h a t  can  be  made from

s p e c u la t io n  upon la n d  may be  r a t h e r  d i f f i c u l t  to  a c h ie v e . As P h i l i p

S te r n  h as  n o te d  i n  The G re a t T re a su ry  R a id , " th e  deck  i s  h e a v i ly  s ta c k e d

22a g a in s t  t a x  re fo rm ."

Some R ecen t I n v e s t ig a t io n s  o f  R ent P ro p e r ty  Tax

Among th e  s i g n i f i c a n t  c o n t r ib u t io n s  w hich  have b een  made to  th e

th e o ry  o f  r e n t  and p r o p e r ty  t a x a t io n  i n  r e c e n t  y e a r s  have  b een  th e  w orks

o f  Jo sep h  S. K e ip er and o th e r s ,  Theory and M easurement o f  R ent i n  1961,

and D ick N e tz e r , Econom ics o f  th e  P ro p e r ty  Tax, i n  1966, K e ip e r , who i s

D i r e c to r  o f  th e  L in c o ln  F o u n d a tio n  R e se a rc h  P r o j e c t s ,  i n d i c a t e s  i n  th e

p r e f a c e  o f  h i s  book t h a t ,  "T h is  s tu d y  v/as u n d e rta k e n  to  t r a c e  t h e  o r ig in

and developm ent o f  th e  th e o ry  o f  l a n d - r e n t ,  to  r e a p p r a is e  th e  c o n c lu s io n s

23
and a n a ly s i s  w ith  an  u p - to - d a te  m easure o f  l a n d - r e n t . "  From th e

24 25 26 27s tu d i e s  o f  Doane, G o ld sm ith , K e l le r ,  K u zn e ts , and th e  1957

22P h i l i p  M. S te r n ,  The G re a t T re a s u ry  R aid  (New York; The New 
A m erican L ib ra r y ,  19 6 5 ), p . 251.

23Jo se p h  S. K e ip e r  and O th e rs , Theory and M easurem ent o f  R ent 
(New York; C h il to n  Company, 1961 ), p . i x .

24R o b e rt R. Doane, The Anatomy o f  A m erican W ealth  (New York: H arper
& B r o th e r s ,  1940).

25
Raymond W. G o ldsm ith , A S tudy  o f  S av in g s i n  t h e  U n ited  S t a te s  

( P r in c e to n ,  N .J . :  P r in c e to n  U n iv e rs i ty  P r e s s ,  1955).

^^Edward A. K e l l e r ,  A S tu d y  o f  P h y s ic a l  A s s e ts .  Som etim es C a lle d  
W ealth  o f  th e  U n ited  S t a t e s .  1922-1933 (N o tre  Dame, I n d ia n a :  U n iv e rs i ty
o f  N o tre  Dame, 1938),

27Simon K u zn e ts , N a tio n a l  P ro d u c t S in c e  1869 (New York: N a tio n a l
B ureau  o f  Economic R e s e a rc h , 1946).

, N a tio n a l  Income and I t s  C om position . 1919-1938
(New York: N a tio n a l B ureau  o f  Economic R e se a rc h , 1941).
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Census o f  G overnm ent, in fo rm a tio n  was g a in e d  w hich i n d i c a t e s  t h a t

l a n d - r e n t ,  i f  ta x e d , w ould be  i n s u f f i c i e n t  to  meet th e  g o v ern m en ta l need

29i n  th e  U n ited  S t a t e s .  T h is  l e a d s  to  th e  c o n c lu s io n  t h a t  "m odern

t h e o r i e s  o f  economic r e n t  and s u rp lu s e s  g iv e  no s u p p o r t  to  th o s e  who

w ould f in d  th e  s o lu t i o n  to  th e  p rob lem  o f  g o v ern m en ta l f in a n c e  i n  a  t a x

30
b ased  on  a  s in g l e  form o f  incom e."

A d d i t io n a l  s u p p o r t  i s  g iv e n  to  t h i s  t h e s i s  by D ick  N e tz e r  i n  h i s

Econom ies o f  th e  P ro p e r ty  Tax. N e tz e r  h a s  d o u b ts  a b o u t th e  m e r i ts  o f

th e  p r o p e r ty  t a x  i n  i t s  p r e s e n t  form , and he e m p h a tic a lly  s t a t e s  h i s

o b je c t io n s  i n  th e  f i n a l  s e n te n c e  i n  th e  book; "The e s s e n t i a l  m essage

o f  t h i s  s tu d y  i s  t h a t  th e  d e c is io n  to  c o n tin u e  w ith  t h e  p r o p e r ty  ta x  we

do have i s  j u s t  such  a  c h o ic e  and t h a t  i t  i s  n o t a t  a l l  o b v io u s t h a t  i t

31i s  th e  b e s t  — o r  w o rs t — o f  a l l  p o s s ib l e  c h o ic e s ."  However, N e tz e r

f e e l s  t h a t  a l t e r n a t i v e  form s fo r  th e  p r o p e r ty  t a x ,  su ch  a s  t a x a t io n  o f

s i t e  v a lu e  and t a x a t io n  o f  la n d  v a lu e ,  a s  w e l l  a s  some o th e r  t a x a t io n

ty p e s ,  " a p p e a r  to  ra n k  a  good d o a l h ig h e r  on e f f i c i e n c y  and e q u a l i ty

32
g rounds th a n  th e  e x i s t in g  Am erican p r o p e r ty  t a x  sy s te m ."

W hile one may a c c e p t K e ip e r 's  s ta te m e n t  o f  th e  in a d e q u a c y  o f  a  

s in g l e  t a x  on la n d - v a lu e  to  meet g o v ern m en ta l need , N e tz e r  does  i n d i c a t e

U. S . ,  B ureau  o f  th e  C ensus, Census o f  G overnm ents: 1957. V ol. V.

29 K e ip e r , Theory and M easurement o f  R e n t, pp . 101-104.

I b i d . . p . 125.

31N e tz e r , Econom ics o f  th e  P ro p e r ty  Tax, p . 220.

I b i d , . p . 217,
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t h a t  a  s i t e - v a l u e  t a x a t io n  and a  t a x a t io n  o f  in c re m e n ta l  la n d  v a lu e  may 

h o ld  some p ro m ise  o v e r  t h e  c u r r e n t  p r o p e r ty  t a x  sy stem . I t  w i l l  be one 

o f  th e  o b j e c t iv e s  o f  t h i s  s tu d y  to  d e te rm in e  on a  l o c a l  l e v e l  th e  

a c c u ra c y  o f  b o th  o f  th e s e  s ta te m e n ts .



CHAPTER I I  

HENRY GEORGE AND THE SINGLE TAX

B iog raphy  o f  Henry George

Henry George^ was b o rn  i n  P h i la d e lp h ia  on S ep tem ber 2 , 1839, th e  

son  o f  a  p u b l is h e r  o f  th e  "G en e ra l E p is c o p a l Sunday S choo l Union" and 

v a r io u s  o th e r  r e l i g i o u s  t r a c t s ,  and th e  g ran d so n  o f  a  man who was one 

o f  th e  le a d in g  s h ip m a s te r s  i n  Am erica s h o r t l y  a f t e r  th e  A m erican 

R e v o lu tio n . The family hoped t h a t  H enry w ould become a  c le rg y m an , and 

th e y  c o n s e q u e n tly  p ro v id e d  him w ith  th e  b e s t  e d u c a t io n a l  o p p o r tu n i ty  

t h a t  t h e i r  m eager incom e w ould a llo w . Through h i s  f a t h e r ’ s  c o n n e c tio n s  

th e  so n  was a llo w ed  to  e n r o l l  a t  a  re d u c e d  t u i t i o n  i n  a  s c h o o l w hich  was 

a  t r a i n i n g  g round  f o r  f u tu r e  E p is c o p a l ia n  b is h o p s .  T h is  s p e c i a l  con

s i d e r a t i o n  a p p a re n t ly  r a n k le d  G eorge, how ever, f o r  he l e f t  sc h o o l a t  

th e  ag e  o f  f o u r te e n  to  ta k e  up th e  p r i n t e r ’ s  t r a d e .  At s ix t e e n ,  G eorge 

had a  ch an ce  to  fo llo w  h i s  g r a n d f a th e r ’ s  p r o f e s s io n  by s h ip p in g  o u t to  

s e a .  But th e  l i f e  o f  a  seam an made him r e s t l e s s  an d , a f t e r  r e tu r n in g  

home f o r  a  s h o r t  p e r io d ,  he  was g iv e n  th e  chance  to  go to  th e  W est C oast 

by  George C urry , a c t in g  g o v e rn o r o f  th e  Oregon T e r r i t o r y .  I n  o rd e r  to  

work h i s  p a s sa g e  to  th e  nev; t e r r i t o r y ,  G eorge sh ip p e d  o u t  on a  g o v e rn 

ment l ig h th o u s e  s te a m e r .

C f. C h a r le s  A lbro  B a rk e r , Henry George (New York: Oxford U n iver
s i t y  P r e s s ,  1955); Anna George D eM ille , Henry G eorge. W orld C i t iz e n  (New 
York: R o b e rt S cha lkenbach  F o u n d a tio n , 1944); and Henry G eorge, J r . ,  The
L i f e  o f  Henry G eorge (New York: R o b e r t S cha lkenbach  F o u n d a tio n , 1960).

14
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I t  was i n  C a l i f o r n ia  w here th e  c u lm in a tio n  o f  G e o rg e 's  background was 

to  r e a c h  f r u i t i o n .  As a  s a i l o r ,  he had w itn e s se d  b o th  th e  immense p o v e r ty  

and th e  b a r o n ia l  s p le n d o r  o f  th e  o r i e n t ,  a s  w e ll  a s  th e  i n j u s t i c e  o f  a  s e a 

m an 's  l i f e  ab o ard  s h ip .  I n  C a l i f o r n ia  he had f e l t  th e  power o f  b ig  b u s i 

n e s s  when h i s  W estern  Union in d e p e n d e n t w ire  s e r v ic e  was d is c o n tin u e d  under 

p r e s s u r e  from  th e  A sso c ia te d  P r e s s  b ecau se  he had scooped  i t  s e v e r a l  t im e s . 

To G eorge, th e  r a i l r o a d s  i n  t h e i r  march a c ro s s  th e  la n d s  c a re d  l i t t l e  abou t 

th e  p ro g re s s  th e y  m ight b r in g . T h e ir  i n t e r e s t  a p p eared  to  c e n te r  i n  th e  

a c c u m u la tio n  o f  l a r g e s s  from th e  f e d e r a l ,  s t a t e ,  and l o c a l  governm en ts, 

much o f  i t  i n  la n d . He w itn e s s e d  th e  expanding  economy, th e  i n f l a t i o n a r y  

r i s e  i n  r e n t s  and la n d  v a lu e s ,  and  th e  su b seq u e n t i n c r e a s e  i n  th e  m ise ry  o f  

th e  poor and d is p o s s e s s e d  who ap p eared  to  g e t  p o o re r  a s  th e  w e a lth  o f  

C a l i f o r n ia  became g r e a t e r .

I t  was w h ile  r id i n g  i n  t h e  h i l l s  o f  C a l i f o r n ia  above San F ra n c is c o , an  

a r e a  o f  i n te n s e  la n d  s p e c u la t io n ,  t h a t  George co n c e iv e d  th e  id e a  t h a t  w ith  

an  i n c r e a s e  i n  th e  p o p u la t io n  t h e r e  i s  more th a n  a  c o rre sp o n d in g  in c r e a s e  

i n  la n d  v a lu e s .  I f ,  th ro u g h  s p e c u la t io n ,  made p r o f i t a b l e  by a  co m b in a tio n  

o f  in c r e a s in g  la n d  v a lu e s  and low  t a x e s ,  la n d  i s  rem oved from  th e  m ark e t, 

th e n  George re a so n e d  t h a t  th e  man who w orks th e  s o i l  must pay more and more 

f o r  th e  p r iv i l e g e  o f  b e in g  p ro d u c t iv e .

In  J u ly  o f  1871, a s  a  r e s u l t  o f  h i s  o b s e rv a t io n s ,  he w ro te  Our Land 

and Land P o l ic y . N a tio n a l and S t a t e , i n  w hich he re c o g n iz e d , a s  Sm ith  and 

M il l  b e fo re  h i s ,  th e  n a tu re  o f  an  '-unearned  in c re m e n t"  upon la n d . I n  h i s  

book, George p ro p o sed  th e  id e a  t h a t  t h i s  in c r e a s e  i n  la n d  v a lu e  w hich 

a c c ru e s  to  th e  la n d  owner m ight w e ll  be  th e  so u rc e  o f  s o c i e t y 's  economic



16

i l l s .  S o c ie ty ,  w ith  i t s  in c r e a s in g  p o p u la t io n ,  b r in g s  a b o u t an i n c r e a s e  

i n  th e  demand f o r  t h e  f ix e d  f a c to r  o f  p r o d u c t io n ,  l a n d ,  and th e  r e s u l t  i s  

an  incom e a l l o c a t i o n  b a se d  upon ow nersh ip  r a t h e r  th a n  upon p ro d u c t io n . I f  

la n d  i n  th e  o r i g i n a l  s t a t e  o f  n a tu r e  h a s  no v a lu e  ex c ep t th ro u g h  a p p l i 

c a t io n  o f  l a b o r ,  th e n  s o c i e t y ,  i n  i t s  demand f o r  th e  p ro d u c ts  o f  la n d ,  

c r e a te s  th e  v a lu e  o f  l a n d ,  G eorge re a s o n e d , and s o c ie ty  sh o u ld  r e c e iv e  

th e  b e n e f i t s  t h a t  r e s u l t  from  any n a tu r a l  i n c r e a s e  o f  t h i s  v a lu e .  However, 

b e c au se  o f  th e  law s  o f  ow nersh ip  and s p e c u la t io n ,  th e  v a lu e  o f  la n d  i s  

h e ld  a r t i f i c i a l l y  h ig h  by  th o s e  w ith  v a s t  la n d  h o ld in g s  i n  o rd e r  to  " re a p  

w here th e y  have n o t sow n." To c u re  t h e  w o rld  o f  th e  e v i l  o f  p o v e r ty ,

G eorge a rg u e d , th e  s t a t e  h a s  m ere ly  t o  t a x  av/ay th e  "u n ea rn ed  In c re m e n t"  

and a p p ly  i t  to w ard  s o c i a l l y  d e s i r a b le  en d s , th u s  e l im in a t in g  once and f o r  

a l l  p o v e r ty  and a l l  o f  i t s  a t t e n d a n t  e v i l s ,

G eorge w orked and rew orked  t h i s  i d e a  u n t i l  i t  ap p eared  i n  p u b lis h e d  

form  i n  h i s  book P ro g re s s  and P o v e r ty . From i t s  d a te  o f  p u b l i c a t i o n  i n  

1879, th e  s a l e s  o f  th e  book moved g r a d u a l ly  upward and th e n  q u ick en ed  i n  

p ace  to  make i t  t h e  second  m ost w id e ly - r e a d  book o f  i t s  t im e . I t  h a s  

been  e s tim a te d  t h a t  from  tv/o to  se v e n  m i l l i o n  books w ere s o ld  by th e  

t u r n  o f  th e  c e n tu r y .  P ro g re s s  and P o v e r ty  a l s o  r e c e iv e d  w ide a t t e n t i o n  

i n  f o re ig n  c o u n t r i e s ,  and G eorge became th e  t o a s t  o f  th e  sp e ak in g  h a l l s  

o f  E urope. As a  r e s u l t  o f  th e  id e a s  e x p re s s e d  i n  h i s  book, G eorge h as  

been  g iv e n  much c r e d i t  f o r  th e  s t im u la t io n  o f  th e  a l r e a d y  sm o u ld erin g

a n t i - l a n d lo r d  s e n tim e n t i n  E ngland  and f o r  th e  im p e tu s  t h a t  h i s  w ork had

2
upon th e  F a b ia n  s o c i a l i s t s .

2 Cf. Elwood P. Law rence, Henry G eorge i n  th e  B r i t i s h  I s l e s  (E a s t  
L a n s in g : The M ich igan  S t a te  U n iv e r s i ty  P r e s s ,  1957).
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A lso , G e o rg e 's  v iew s upon la n d  and la n d  r e n t  n a t u r a l l y  l e d  him  to  

t h e  I r i s h  movement, i n  w hich  he was to  ta k e  an a c t i v e  p a r t  a s  a  s p e a k e r  

and p ro p a g a n d is t  f o r  th e  c a u se . In  f a c t ,  h i s  s u c c e s s  was so  g r e a t  t h a t  

he a t  one tim e  f e l t  he sh o u ld  ru n  f o r  P a r l ia m e n t,  a lth o u g h  he r e tu r n e d  

home t o  New York in s t e a d  to  engage i n  p o l i t i c a l  a c t i v i t y .  He r a n  tw ic e  

f o r  mayor o f  New York and once f o r  S e c r e ta r y  o f  S t a te .  A lthough  d e - 

f e a te d  i n  a l l  e l e c t i o n s ,  he gave  th e  Tammany H a ll i n t e r e s t s  th e  s c a r e  o f  

t h e i r  p o l i t i c a l  l i v e s  when he was b e a te n  by a  narrow  m arg in  i n  v/hat many 

b e l ie v e d  to  be  a  r ig g e d  e l e c t i o n .  D uring  h i s  f i n a l  cam paign i n  1897, 

ru n n in g  a s  a  t h i r d  p a r ty  c a n d id a te ,  w i th  th e  s u p p o r t  o f  l a b o r ,  and a g a in s t  

h i s  d o c to r 's  o r d e r s ,  H enry G eorge, a f t e r  d e l iv e r in g  fo u r  sp e ec h e s  i n  one 

day , d ie d  j u s t  f iv e  day s b e fo r e  th e  e l e c t i o n .

B u t, w ith  h i s  w id e ly  r e a d  book t r a n s l a t e d  i n t o  a b o u t f i f t e e n  

la n g u a g e s , G e o rg e 's  in f lu e n c e  was to  c o n tin u e  i n  many ways a f t e r  h i s  d e a th . 

The men v/ho w ere in f lu e n c e d  by him c o n s t i t u t e s  b o th  a  lo n g  and im p re s s iv e  

l i s t ,  one w hich w ould in c lu d e  T o l s to i ,  Dr. Sun Y at S en , Ham lin G a r l in ,  

L in c o ln  S t e f f e n s ,  C la re n c e  Darrow , Newton B aker, L o u is  P o s t ,  Jo h n  B a te s
4

C la rk , Jo h n  R. Commons, T h o r s te in  B. V eb len , and many o t h e r s .  S in c e  L ou is  

P o s t  and Newton B aker w ere i n  th e  c a b in e t  o f  Woodrow W ilson  and e x e r te d  

c o n s id e r a b le  i n f lu e n c e  upon him , some have even s p e c u la te d  t h a t ,  i f  W orld 

V/ar I  had n o t b ro k e n  o u t when i t  d id ,  much o f  th e  economic p h ilo s o p h y  o f  

Henry G eorge would have  found i t s  way i n t o  th e  law s o f  o u r la n d .

Q
G eorge, J r . , The L i f e  o f  Henry G eorge, p . 481.
4

G eorge R. G e ig e r , The P h ilo so p h y  o f  Henry G eorge (New York; The 
M acm illan  Company, 1 933 ), C h a p te r  V II .  and

D avid R eism an, T h o r s te in  V eb len  (New York: C h a r le s  S c r ib n e r 's  &
S ons, 1 953 ), p . 175.
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T here  i s  l i t t l e  o f  th e  G e o rg e ian  in f lu e n c e  i n  e f f e c t  to d a y  i n  th e  

U n ited  S t a t e s ,  a l th o u g h  t h e r e  have been  some changes i n  v a r io u s  c i t y  and 

s t a t e  t a x  law s w hich  i n d i c a t e  a n  a tte m p t to  s e p a r a te  t h e  v a lu e  o f  la n d  

from  th e  v a lu e  o f  b u i ld in g s  i n  o r d e r  t o  t a x  each  a t  a  d i f f e r e n t  r a t e .  

T h e re  h a s  b e e n , how ever, some a g i t a t i o n  i n  t h e  v a r io u s  s t a t e s  e x p e r ie n c 

in g  r a p i d  g ro w th  and developm ent f o r  some ty p e  o f  t a x  w hich w i l l  im pede 

la n d  s p e c u la t io n  and s to p  th e  s p i r a l i n g  la n d  v a lu e s .  F u r th e rm o re , no 

one e x c e p t some r a t h e r  c o n s e r v a t iv e  A u s t r a l i a n s ,  who d e s i r e  a  r e d u c t io n  

i n  governm ent a c t i v i t y ,  f e e l s  t h a t  a  s in g l e  t a x  upon la n d  c o u ld  s e c u re  

enough re v e n u e  to  f in a n c e  a  l e v e l  o f  governm ent t h a t  i s  n e c e s s a ry  i n  

most i n d u s t r i a l  c o u n t r i e s  o f  to d a y .^  Even s o ,  t h e r e  a p p e a rs  t o  be  am ple 

re v e n u e  to  f in a n c e  l o c a l  governm en ts on a  much l a r g e r  and more e f f e c t i v e  

s c a l e  th a n  th e y  a r e  c u r r e n t l y  b e in g  f in a n c e d . However, to  e v a lu a te  

G e o rg e 's  c o n t r i b u t i o n  to  economic th o u g h t and  th e  p la c e  o f  th e  S in g le  Tax 

w i th in  h i s  sy s te m , we m ust f i r s t  i n v e s t i g a t e  th e  economic sy s tem  t h a t  he 

i n h e r i t e d ,  d e v e lo p e d , and  used .

The Econom ics o f  Henry G eorge

Econom ics to  H enry George i s  an  e x a c t  s c ie n c e  b u i l t  upon a  l o g i c a l  

sy s te m  t h a t  i s  b o th  s im p le  and e a s i l y  com prehended. To him , t h e  Laws o f  

P ro d u c tio n  and  D i s t r i b u t i o n  fo llo w e d  th e  N a tu ra l  Laws o f  th e  u n iv e r s e  

and f i t  i n t o  t h e  scheme o f  th e  u n iv e r s e  a s  any  o th e r  s e t  o f  s o c i a l  o r  

p h y s ic a l  phenom ena. Once th e  fu n d am en ta l Laws o f  P ro d u c tio n  and D is 

t r i b u t i o n  a r e  d is c o v e re d , George f e l t ,  th e n  a l l  t h a t  i s  needed  to  e n su re

5
K e ip e r , T heory  and M easurement o f  R e n t ,  p . 125,
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p r o g re s s  i s  to  aillov/ t h e  N a tu ra l  Laws to  o p e ra te  i n  an  unim peded m anner. 

S in c e  th e  v i o l a t i o n  o f  t h e s e  law s le a d s  to  r e t r o g r e s s io n ,  G eorge b e l ie v e d  

t h a t  i t  was th e  d u ty  o f  th e  econom ist to  d is c o v e r  th e s e  law s and make them  

known to  s o c ie ty .  However, i t  i s  a t  t h i s  p o in t  t h a t  a  m ajo r p rob lem  a r i s e s .

A lthough  i t  was th e  d u ty  o f  th e  "G re a t M inds" o f  P o l i t i c a l  Economy t o  

d is c o v e r  and t r a n s l a t e  th e s e  n a tu r a l  law s i n  such  a  manner t h a t  th e  

o r d in a r y  man can  u n d e rs ta n d  them , t h e i r  need to  i n t e r j e c t  a  p e r s o n a l  o r  

c u l t u r a l  v a lu e  sy stem  o r  to  p r e s e n t  a  sy s tem  o f  th o u g h t w hich  w i l l  n o t up

s e t  th e  v e s te d  i n t e r e s t s  can  e a s i l y  o b sc u re  th e  la w s . T hus, th e  academ ic 

p r e s e n t a t io n  o f  econom ics i n  o u r u n i v e r s i t i e s ,  a c c o rd in g  to  G eorge, was 

ta u g h t  i n  a  manner c a lc u la t e d  to  s e rv e  t h e  p o w e rfu l i n t e r e s t s  w hich domi

n a te  o u r e d u c a t io n a l  i n s t i t u t i o n s .  The s u b je c t  m a t te r  v/as made d i f f i c u l t  

and o b sc u re  i n  o rd e r  to  c o n fu se  b o th  t h e  s tu d e n t  and th e  p u b l ic .  And, 

among some o f  th e  "G re a t T h in k e rs ,"  t h e r e  a r e  th o s e  who may have s e e n  th e  

t r u t h  b u t w ere a f r a i d  to  fo llo w  t h e i r  c o n c lu s io n s  t o  t h e i r  l o g i c a l  e n d s . 

Under su ch  c o n d i t io n s  th e  d i f f e r e n t i a t i o n  o f  th e  t r u e  from  th e  f a l s e  i s  

a lm o s t im p o s s ib le . The " G re a t M inds,"  once th e y  have  c o n t r ib u te d  to  th e  

c o n fu s io n  make i t  im p o s s ib le  f o r  m ost to  d i f f e r e n t i a t e  be tw een  th e  a l t e r 

n a t iv e s .  Once a  th e o r y ,  t r u e  o r  f a l s e ,  h a s  been  a c c e p te d  by th e  m a jo r i ty ,  

i t  was u n p o p u la r  a s  w e ll  a s  unw ise f o r  th e  in d iv id u a l  to  q u e s t io n  t h a t  

th e o r y  — no m a tte r  how much he a s  an  i n d iv id u a l  m igh t w ish  to  do s o .^

T h is  i s  s t i l l  t r u e  to d a y . See t h e  d i s c u s s io n  o f  c o n v e n tio n a l  wisdom 
i n  John  K enneth G a lb r a i th ,  The A f f lu e n t  S o c ie ty  (B o s to n ; H o u g h to n -M ifflin  
Company, 1958 ), C h ap te r I I .
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N e v e r th e le s s , a c c o rd in g  to  G e o rg e 's  re a s o n in g , f a l s e  th e o r i e s  must be 

e l im in a te d  b e fo re  th e  t r u t h  can  f l o u r i s h  —  and th e  t r u t h  can f lo u r i s h  

o n ly  upon new i n t e l l e c t u a l  fo u n d a tio n s .

George i n d ic a te d  h i s  p h i lo s o p h ic a l  in d e b te d n e s s  to  th e  C la s s ic a l  

E conom ists by u s in g  t h e i r  own m ethodology to  r e f u t e  some o f  t h e i r  " f a l s e "
7

t h e o r i e s .  He p re s e n te d  th e  " t r u th "  i n  P ro g re s s  and P o v e rty  w h ile  p o in t 

in g  o u t th e  e r r o r s  o f  th e  o rthodox  eco n o m ists  who w ere i n  p u r s u i t  o f  

" c o n v e n tio n a l w isdom ." F o llow ing  t h e  c l a s s i c a l  p a t t e r n  o f  economic 

w r i t in g ,  George in d ic a te d  th e  p rob lem , d e f in e d  h i s  s e t  o f  te rm s , and r e 

j e c t e d  two m ajor t e n e t s  o f  th e  c l a s s i c a l  economic sy stem , th e  Wages Fund 

and th e  M a lth u s ia n  P o p u la tio n  D o c tr in e s , b e fo r e  he began  e s ta b l i s h in g  

th e  c au se  and th e  c u re  f o r  th e  paradox  o f  p ro g re s s  and p o v e r ty .

The Problem

T here a r e  two p rob lem s t h a t  c o n fro n t  anyone who w ish es  to  i n v e s t i 

g a te  th e  p a radox  o f  p ro g re s s  and p o v e r ty :  One i s  p o v e r ty  and th e  o th e r

i s  th e  c a u se  o f  p o v e r ty . For G eorge, i t  v;as in c o n c e iv a b le  t h a t  God 

w ould a llo w  anyone to  bf. b ^ rn  i n to  a  w orld  t h a t  co u ld  n o t p ro v id e  enough 

o f  th e  e s s e n t i a l s  o f  l i f e  f o r  th e  i n d iv id u a l  to  be f r e e  from  w ant and 

s t a r v a t i o n .  The C re a to r  had p ro v id e d  f o r  a l l ;  t h e r e f o r e ,  p o v e r ty  must 

be cau se d  by man. George f e l t  t h a t ,  i f  one c o u ld  f in d  and e s t a b l i s h  th e  

c a u se  o f  man-made p o v e r ty , th e n  i t  would be  p o s s ib le  to  a l t e r  th e  p r e 

v a i l i n g  economic sy stem  to  make i t  conform  to  th e  N a tu ra l  Lav/s and con

s e q u e n tly  p ro v id e  a  p l e n t i f u l  boun ty  f o r  a l l .

7
Henry G eorge, P ro g re s s  and P o v e rty  (New York: R o b ert Schalkenbach

F o u n d a tio n , 19 6 0 ), p . x v i .
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I t  was o b v io u s  to  George t h a t  one c a u se  o f  p o v e r ty  on a  more g e n e ra l  

l e v e l  was th e  f a c t  t h a t  man i n  h i s  m ethods o f  p ro d u c t io n  and d i s t r i b u t i o n  

o f  goods had e s ta b l i s h e d  a  s e t  o f  i n s t i t u t i o n s  w hich w ere  o u t o f  p h ase  

w ith  t h e  N a tu ra l  Laws. B rin g  p ro d u c tio n  and d i s t r i b u t i o n  i n to  harmony 

w ith  th e  N a tu ra l  Laws, George f e l t ,  and abundance w i l l  f l o u r i s h  a round  

th e  w o rld . P ro g re s s  was economic ach ievem en t m easured by an  in c r e a s in g  

w e a lth  w hich depends upon p ro d u c t io n , and i t  c o u ld  be v iew ed a s  an  

economic f u n c t io n  governed  by economic law s w hich e x p la in  p ro d u c tio n  and 

d i s t r i b u t i o n .  P o v e r ty  w hich  v/as n e i th e r  th e  o p p o s i te  o f  p r o g re s s  no r 

th e  l a c k  o f  economic ach iev em en t, b u t  r a t h e r  th e  m ise ry  and i n j u s t i c e  

t h a t  a r i s e s  i n  a  s o c ie t y  w ith  an  im b a lan ce  i n  i t s  sy stem  o f  p ro d u c tio n  

and d i s t r i b u t i o n ,  can  be  e x p la in e d  and a l t e r e d  o n ly  by knowing th e s e  funda

m en ta l economic law s  and a p p ly in g  them  p r o p e r ly .  T h e re fo re ,  i t  was 

e s s e n t i a l  t h a t  th e s e  law s be u n d e rs to o d  and made to  o p e ra te  f o r  th e  

b e n e f i t  o f  a l l  b e fo r e  th e  fo rc e s  o f  p ro g re s s  o u ts id e  o f ,  and i n  oppo

s i t i o n  t o ,  th e  N a tu ra l  Laws can  c r e a te  a  c o n d i t io n  u n d er w hich no n a t io n  

can  s u rv iv e :

T h is  a s s o c i a t i o n  o f  p o v e r ty  w ith  p ro g re s s  i s  th e  g r e a t  
enigm a o f  o u r  t im e s .  I t  i s  th e  c e n t r a l  f a c t  from  w hich 
s p r in g  i n d u s t r i a l ,  s o c i a l ,  and p o l i t i c a l  d i f f i c u l t i e s  
t h a t  p e rp le x  th e  w o rld , and v /ith  w hich s ta te s m a n s h ip  and 
p h i la n th r o p y  and e d u c a tio n  g ra p p le  i n  v a in .  From i t  
come th e  c lo u d s  t h a t  overhang  th e  f u tu r e  o f  th e  most 
p r o g r e s s iv e  and s e l f - r e l i a n t  n a t io n s .  I t  i s  th e  r i d d l e  
w hich  th e  S phinx  o f  F a te  p u ts  to  o u r c i v i l i z a t i o n  and 
w hich n o t t o  answ er i s  t o  be  d e s tro y e d .

^Ibid.. p. 10.
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G eorge i s  s a y in g  t h a t  th e  a b i l i t y  to  s o lv e  t h i s  g r e a t  enigm a i s  r e a d i l y  

a v a i l a b l e  and w i th in  e a sy  g ra s p  o f  th e  p o l i t i c a l  econom ist v/ho can  b ru sh  

a s id e  dogma and s e a rc h  f o r  *’a  c e r t a i n  s e t  o f  f a c t s , ” th e  "seq u en ce  o f  

c e r t a i n  phenom ena,” "m u tu a l r e l a t i o n s , ” and th e n  " i d e n t i f y  c a u se  and 

e f f e c t ,  j u s t  a s  th e  p h y s ic a l  s c ie n c e s  s e e k  to  do i n  o th e r  s e t s  o f  phe

nom ena.”^ The b a s i s  f o r  su ch  a  s c i e n t i f i c  i n v e s t i g a t i o n  can  be  found i n  

th e  s e l f - e v i d e n t  t r u t h  " t h a t  men se e k  to  g r a t i f y  t h e i r  d e s i r e s  w i th  th e  

l e a s t  e x e r t i o n » T h e  p ro o f  o f  t h i s  axiom  can  b e  d e m o n s tra ted  th ro u g h  

a  c r o s s  c u l t u r a l  com parison  o f  t h i s  b a s ic  h e d o n is t ic  c o n c e p t. However, 

b e fo re  G eorge c o u ld  p ro ce e d  f u r t h e r  i n  h i s  i n v e s t i g a t i o n  i n t o  th e  law s 

t h a t  g o v e rn  p o l i t i c a l  economy, he had to  d i s p e l l  two o f  th e  a n a c h r o n is t ic  

t h e o r i e s  h e ld  by e c o n o m is ts  o f  h i s  t im e . B e fo re  th e  t r u t h  c o u ld  be  p r e 

s e n te d  f o r  a c c e p ta n c e , th e  f a l s e  t h e o r i e s  o f  th e  W ages-Fund and th e  

M a lth u s ia n  P o p u la t io n  D o c tr in e s  m ust be  r e l e g a t e d  to  th e  lim bo w hich  a l 

re a d y  h e ld  t h e  t h e o r i e s  o f  th e  m ed iev a l a lc h e m is ts .

The C r i t i c i s m  o f  th e  W ages-Fund and th e  M a lth u s ia n  P o p u la tio n  D o c tr in e s

The d o c t r in e  o f  th e  W ages-Fund f i r s t  fo rm u la te d  by N assau S e n io r ,  b u t 

found i n  th e  e a r l i e r  w orks o f  R ic a rd o , was b ased  upon an  i n s t i t u t i o n a l  con

c e p t a r i s i n g  from  an  a g r i c u l t u r a l - o r i e n t e d  economy i n  w hich  th e  n e x t 

y e a r 's  in v e s tm e n t i n  a g r i c u l t u r a l  p ro d u c t io n  w ould be a v a i l a b l e  from  th e  

su p p ly  p u t  a s id e  from  t h i s  y e a r 's  h a rv e s t .^   ̂ G eorge view ed t h i s  d o c t r in e .

^I b i d . . p . 11.

T°I b i d . .  p . 12.

^ ^ E ric  R o l l ,  A H is to r y  o f  Economic Thought (3 d  e d . ; Englewood C l i f f s ,  
N .J . ;  P r e n t i c e - H a l l ,  I n c . ,  1957), p . 136. " In  a  d i s c u s s io n  . . .  /T u r g o t /  
showed t h a t  th e  s u r p lu s  c r e a te d  by  th e  c u l t i v a t o r  o f  th e  s o i l  was th e  o n ly  
fund  from  w hich  th e  o th e r  members o f  s o c ie t y  c o u ld  draw t h e i r  s u b s i s t e n c e .”
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a s  F r a n c is  A. W alker had a t  an  e a r l i e r  d a te ,  a s  a n  in a d e q u a te  e x p la n a tio n

o f  th e  p ro d u c t iv e  n a tu r e  o f  a  m achine s o c ie ty .  T here  i s  a  flow  o f  goods

r a t h e r  th a n  a  once y e a r ly  o r  s t a t i c  p ro d u c t io n  e f f o r t  from  w hich  th e  wages

c an  be  p a id .  The s o u rc e  o f  wage incom e would b e  d e r iv e d  from  th e  v a lu e

added  by th e  a d d i t i o n a l  v/ork p u t f o r t h  d a i ly ,

G e o rg es ' r e a s o n in g  on th e  w ag es-fu n d  d o c t r in e  was th u s ;

Wages a re  f ix e d  by  t h e  r a t i o  betw een  th e  number o f  l a b o r e r s  
and th e  amount o f  c a p i t a l  d e v o te d  to  t h e  employment o f  
l a b o r ,  and c o n s ta n t ly  te n d  to  t h e  lo w e s t  amount on w hich 
l a b o r e r s  w i l l  c o n s e n t  to  l i v e  and re p ro d u c e , b e c a u se  th e  
in c r e a s e  i n  th e  num ber o f  l a b o r e r s  te n d s  n a t u r a l l y  to  
fo llo w  and o v e r ta k e  any  in c r e a s e  i n  c a p i t a l .  The i n 
c re a s e  o f  t h e  d i v i s o r  b e in g  th u s  h e ld  i n  ch eck  o n ly  by 
th e  p o s s i b i l i t i e s  o f  t h e  q u o t i e n t ,  th e  d iv id e n d  may i n 
c re a s e  to  i n f i n i t y  w ith o u t  g r e a t e r  r e s u l t .

Thus, an  I n t e r a c t i o n  b e tw een  th e  amount o f  c a p i t a l  s e t  a s id e  f o r  wages and

th e  number o f  w o rk e rs  d raw ing  upon th e  fund d e te rm in e d  t h e  wages p a id .

G eorge th o u g h t th e  c o n c e p t o f  w ag es-fu n d  to  b e  f a l s e  f o r  s e v e r a l  r e a s o n s :

t h e r e  i s  no fund o f  c a p i ta i l  s e t  a s id e  f o r  th e  paym ent o f  w ages an d , a s

p o p u la t io n  i n c r e a s e s ,  th e  i n c r e a s e  i n  p ro d u c t io n  t h a t  w i l l  r e s u l t  from  th e

d i v i s i o n  o f  la b o r  and  s p e c i a l i z a t i o n  w i l l  grow f a s t e r  th a n  p o p u la t io n .  In

o r d e r  t o  p ro v e  h i s  c o n te n t io n s ,  G eorge began by  d e f in in g  th e  b a s ic  c o n c e p ts

o f  l a b o r ,  la n d ,  c a p i t a l ,  v a lu e ,  and w e a lth .

To G eorge, "L ab o r in c lu d e s  a l l  human e x e r t io n  i n  t h e  p r o d u c t io n  o f

w e a l th ,  and w ages, b e in g  t h a t  p a r t  o f  t h e  p ro d u ce  w hich g o e s  to  l a b o r ,  i n -

13e lu d e s  a l l  rew ard  f o r  su ch  e x e r t i o n . "  "Land em brases . . .  a l l  n a tu r a l

12G eorge, P ro g re s s  and  P o v e r ty , p . 17. 

^^ I b i d . . p . 3 2 ,
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14m a te r i a l s ,  f o r c e s ,  and o p p o r t u n i t i e s . . . . "  C a p i ta l  i s  " n e i th e r  la n d  n o r 

l a b o r ,  b u t / t h a t /  w hich has r e s u l t e d  from  th e  u n io n  o f  th e s e  two o r i g i n a l  

f o rc e s  o f  p r o d u c t i o n . ^  "N oth ing  i s  c a p i t a l  t h a t  i s  n o t w e a l t h . A n d
17

" th e  word 'w e a lth *  i s  a p p lie d  to  a n y th in g  h av in g  exchange v a l u e . " '  How

e v e r , a l l  i te m s  t h a t  have exchange v a lu e  a r e  n o t w e a lth , inasm uch a s  t h e i r  

i n c r e a s e  o r  d e c re a s e  does n o t a f f e c t  th e  sum o f  w e a lth ;

Such a r e  b o n d s , m o rtg ag es , p ro m isso ry  n o te s ,  bank b i l l s ,  
o r  o th e r  s t i p u l a t i o n s  f o r  th e  t r a n s f e r  o f  w e a lth . Such 
a r e  s l a v e s ,  whose v a lu e  r e p r e s e n t s  m ere ly  th e  power o f  
one c l a s s  to  a p p ro p r ia te  th e  e a rn in g s  o f  a n o th e r  c l a s s .

G eorge a c c e p ts  th e  d i s t i n c t i o n  betw een  v a lu e  i n  u se  and v a lu e  i n  

exchange h e ld  by Adam S m ith , b u t he f e l t  t h a t  v a lu e  i n  exchange was th e  

o n ly  one u sed  by e c o n o m is ts . I t  had two p a r t s :  v a lu e  from  p ro d u c t io n  and

v a lu e  from o b l ig a t io n .  P ro d u c tio n  r e s u l t s  i n  th e  c r e a t i o n  o f  v a lu e  w h ile  

o b l ig a t io n ,  th e  r i g h t  to  command e x e r t io n  o f  o th e r s ,  adds n o th in g  to  th e  

t o t a l  w e a lth . A ccord ing  to  G eorge, th e  a c c e p ta n c e  o f  t h i s  d i s t i n c t i o n ,  

p o in te d  o u t p r e v io u s ly  by S m ith , w ould have e l im in a te d  an  e r r o r  by th e  

A u s tr ia n  sc h o o l when i t  made v a lu e  th e  a b i l i t y  o f  one good to  command o th e r  

goods i n  exchange . T h e re fo re , a b s o lu te  v a lu e  m easured by th e  demand r a t e  

and d e te rm in e d  by th e  o p e ra t io n  o f  m a rg in a l u t i l i t y  would be c o m p le te ly  

r e l a t i v e .  However, G eorge, who c o u ld  n o t a c c e p t  th e  r e l a t i v e  n a tu r e  o f  

v a lu e  f e l t  t h a t :

14I b i d . . P* 38

1 5I b i d . . p . 39

^ ® IM d ., p. 39

l ^ l b i d . . p. 39

^ ^ I b id . . p . 40
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What th e  Id e a  o f  v a lu e  r e a l l y  s p r in g s  from , i s  n o t th e  
r e l a t i o n  o f  each  th in g  hav ing  v a lu e  to  a l l  t h in g s  hav ing  
v a lu e ,  b u t  th e  r e l a t i o n  o f  each  th in g  h av in g  v a lu e  to  
som eth ing  w hich  i s  t h e  so u rc e  and n a tu r a l  m easure o f  a l l  
v a lu e  — nam ely, human e x e r t io n ,  w ith  i t s  a t t e n d a n t s  
irk so m e n e ss  o r  w earin ess .^®

T h is  id e a  o f  G e o rg e 's  i s  j u s t  a n o th e r  v a r i a t i o n  o f  th e  la b o r  th e o ry  o f

v a lu e ,  f o r  i t  had been  e x p re sse d  by th e  c l a s s i c a l  eco n o m is ts  i n  much th e

same m anner. M oreover, i t  i s  e s s e n t i a l l y  th e  same argum ent t h a t  Sm ith

u se d :

The v a lu e  o f  any commodity, t h e r e f o r e ,  to  th e  p e rs o n  who 
p o s s e s s e s ,  i t ,  and who means n o t to  u se  o r  consume i t  
h im s e lf ,  b u t  to  exchange i t  f o r  o th e r  com m od ities , i s  
e q u a l to  th e  q u a n t i ty  o f  la b o u r  w hich  i t  e n a b le s  him to  
p u rc h a se  o r  command. L abour, t h e r e f o r e ,  i s  th e  r e a l  
m easure o f  th e  exchangeab le  v a lu e  o f  a l l  com m odities .

The r e a l  p r i c e  o f  e v e ry th in g , w hat e v e ry  th in g  r e a l l y  
c o s t s  to  th e  man who w ants to  a c q u ir e  i t ,  i s  th e  t o i l  and 
t r o u b l e  o f  a c q u ir in g  i t . . . .  L abour was th e  f i r s t  p r i c e ,  
th e  o r i g i n a l  purchase-m oney t h a t  was p a id  f o r  a l l  th in g s .
I t  was n o t by g o ld  o r  by s i l v e r ,  b u t  by la b o u r ,  t h a t  a l l  
t h e  w e a lth  o f  th e  w o rld  was o r i g i n a l l y  p u rc h a se d ; and i s  
v a lu e ,  to  th o s e  who p o s s e s s  i t ,  and who w ant to  exchange 
i t  f o r  some new p ro d u c tio n , i s  p r e c i s e l y  e q u a l to  th e
q u a n t i ty  o f  la b o u r  w hich  i t  c a n  e n a b le  them  to  p u rc h a se
o r  command.

L abou r, t h e r e f o r e ,  i t  a p p e a rs  e v id e n t ly ,  i s  th e  o n ly  
u n iv e r s a l ,  a s  w e l l  a s  th e  o n ly  a c c u r a te  m easure o f  v a lu e ,  
o r  th e  o n ly  s ta n d a rd  by w hich we can  compare th e  v a lu e s  o f  
d i f f e r e n t  com m odities a t  a l l  t im e s  and a t  a l l  p la c e s .

The l a b o r  th e o ry  o f  v a lu e  o r  th e  v a lu e  from  p ro d u c tio n  i s  a ls o  th e  b a s i s

f o r  w e a lth . V alue from  o b l ig a t io n ,  in d iv id u a l  w e a lth , i s  m ere ly  th e  command

1 Q
H enry G eorge, The S c ien c e  o f  P o l i t i c a l  Economy (1962 R e p r in t ;  New 

York: R o b e r t S cha lkenbach  F o u n d a tio n , 1 897 ), p . 228.

20Adam Sm ith , The W ealth  o f  N a tio n s  (New York: The Modern L ib ra r y ,
1 9 3 7 ), pp . 3 0 -3 6 .
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ov e r th e  e x e r t io n  o f  o th e r s  and i s  n o t r e a l  w e a lth . The r e a l  w e a lth  o f  

a  community c o n s i s t s  o f  th e  goods a v a i l a b l e  to  i t .  Labour embodied i n  

m a t te r  t o  make i t  i n to  a  u s a b le  form  i s  w e a lth . To S m ith , w e a lth  de

pends upon l a b o r  e x p e n d itu re ;  v a lu e  upon l a b o r  e x p e n d itu re ;  v a lu e  upon 

l a b o r  s a v in g . The c o n fu s io n  t h a t  s u rro u n d s  th e  c o n c e p ts  o f  v a lu e  and 

w e a lth , a c c o rd in g  to  G eorge, i s  th e  g r e a t e s t  so u rc e  o f  th e  f a i l u r e  o f  

p o l i t i c a l  economy.

A f u r t h e r  d i s t i n c t i o n  o f  w e a lth  i s  made by G eorge. W ealth  u sed  i n

th e  p ro d u c t io n  o f  more w e a lth  i s  c a p i t a l .  I t  i s  n o t d i f f e r e n t  from  w e a lth

e x c ep t i n  i t s  u se . A ll  c a p i t a l  i s  w e a lth , b u t  a l l  w e a l th  i s  n o t c a p i t a l .

B oth a r e  form s o f  s to r e d -u p  l a b o r .

W ealth , i n  s h o r t ,  i s  l a b o r ,  w hich i s  r a i s e d  t o  a  h ig h e r  
o r  second  pow er, by b e in g  s to r e d  i n  c o n c re te  form s 
w hich  g iv e  i t  a  c e r t a i n  m easure o f  perm anence, and th u s  
p e rm it  o f  i t s  u t i l i z a t i o n  to  s a t i s f y  d e s i r e  i n  o th e r  
t im e s  o r  o th e r  p la c e s .  C a p i ta l  i s  s to r e d  l a b o r  r a i s e d  
to  a  s t i l l  h ig h e r  o r  t h i r d  power by  b e in g  u sed  to  a id  
l a b o r  i n  th e  p ro d u c t io n  o f  f r e s h  w e a lth  o r  o f  l a r g e r  
d i r e c t  s a t i s f a c t i o n s  o f  d e s i r e .

Land w hich i s  n o t a  p ro d u c t o f  l a b o r  must be k e p t  s e p a r a te  from  th e  

co n cep t o f  c a p i t a l .  W hile w e a lth  i s  th e  j o i n t  a c t i o n  o f  la n d  and l a b o r ,  

la n d  i s  p a s s iv e  and i s  e x c lu d ed  from  w e a lth  i n  i t s  n a tu r a l  s t a t e .  I f  

w e a lth  i s  th e  r e s u l t  o f  th e  j o i n t  a c t i o n  o f  la n d  and  l a b o r  and la n d  i s  

e x c lu d ed  from  w e a lth  b ecau se  o f  i t s  p a s s iv e  n a tu r e ,  th e n  c a p i t a l  w hich  i s  

w e a lth  consumed i n  an  i n d i r e c t  manner i s  l a b o r  a l s o .  I t  i s  a p p a re n t t h a t  

th e  l a b o r  th e o ry  o f  v a lu e  o f  th e  c l a s s i c a l  sc h o o l i s  a l s o  th e  b a s i s  f o r  

v a lu e  i n  th e  G eo rg ian  sy stem .

21
G eorge, The S c ie n c e  o f  P o l i t i c a l  Economy, p . 296.
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W ith  G e o rg e 's  d e f i n i t i o n a l  fram ew ork e s ta b l i s h e d ,  i t  i s  now p o s s ib le  

to  i n v e s t i g a t e  h i s  r e f u t a t i o n  o f  th e  w ag es-fu n d  d o c t r in e .  In  th e  f i r s t  

p la c e ,  G eorge th o u g h t t h a t  th e  c l a s s i c a l  eco n o m is ts  had made s e v e r a l  e r r o r s  

i n  t h e i r  o b s e rv a t io n s  on money and c a p i t a l .  Because wages a r e  p a id  i n  

money b e fo re  th e  c o m p le tio n  o f  a  p r o j e c t ,  and o u t o f  a  fund  e s ta b l i s h e d  by 

th e  owner from s a v in g s  o r  money s e t  a s id e  f o r  th e  s p e c i f i c  p r o j e c t ,  th e n  a  

fund fo r  wages m ust be e s ta b l i s h e d  b e fo r e  p ro d u c tio n  can  b e g in . However, 

George re c o g n iz e d  t h a t  i n d u s t r i a l  p ro d u c t io n , u n l ik e  a g r i c u l t u r a l  p ro 

d u c tio n , i s  a  flow  o r  c o n tin u o u s  p r o c e s s ,  i n  w hich th e r e  i s  a  c o n s ta n t  

a d d i t io n  t o  th e  v a lu e -a d d e d  a s  lo n g  a s  l a b o r  i s  e x e r te d  to w ard s  th e  p ro 

j e c t ' s  c o m p le tio n . The w ag es-fu n d  a d v o c a te s  m a in ta in e d  t h a t  wages co u ld  

n o t be p a id  o u t o f  u n f in is h e d  p ro d u c tio n . G eorge, how ever, n o t o n ly  i n 

d ic a te d  th e  flow  n a tu r e  o f  p r o d u c t io n , b u t p o in te d  o u t t h a t  u n f in is h e d  

goods have a  m arket j u s t  l i k e  f in i s h e d  goods. The c l a s s i c a l  eco n o m ists  

who a c c e p t th e  w age-fund  d o c t r in e  a r e  m ere ly  i n d ic a t i n g  th e  im p ac t o f  th e  

o p e r a t io n a l  economy upon t h e i r  t h e o r i e s .  I n  a g r i c u l t u r e  th e  p ro d u c e r  

h e ld  h i s  p ro d u c t u n t i l  c o m p le tio n , and th e  sm a ll  m a n u fa c tu re r  to o k  th e  

raw m a te r ia l  and fa s h io n e d  i t  i n to  an  end p ro d u c t .  G eorge, who l iv e d  a t  

a  l a t e r  d a te  th a n  th e  c l a s s i c a l  e c o n o m is ts , o b se rv ed  a  more c o m p lic a te d  

i n d u s t r i a l  p ro c e s s .  He was aw are o f  t h i s  s ig n i f ic a n c e  when he made i t  

q u i te  c l e a r  i n  h i s  s ta te m e n t  t h a t  c a p i t a l  i n c r e a s e s  th e  power o f  la b o r  to

p roduce  by  p e rm i t t in g  th e  d iv i s i o n  o f  l a b o r .  Thus, th e  f in i s h e d  p ro d u c t

22o f  one man becomes th e  raw m a te r ia l  f o r  a n o th e r .

22G eorge, P ro g re s s  and P o v e r ty , p . 80.
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When any  p ro d u c e r  w ith h o ld s  a  f in i s h e d  o r  s a le a b le  p ro d u c t from  th e  

m ark e t, h i s  fu n c t io n  a s  an  em ployer o f  l a b o r  ch a n g es  i n t o  t h a t  o f  t h e  com

m e rc ia l  s p e c u la to r  who, b e c au se  o f  h i s  p o s i t i o n  and know ledge o f  t h e  mar

k e t ,  can  make more money th ro u g h  s p e c u la t io n  th a n  by s e l l i n g  th e  f in i s h e d  

p ro d u c t .  A lthough  t h i s  a c t i o n  by  th e  fo rm er em ployer o f  l a b o r  w ould le a d  

to  g r e a t e r  r e t u r n  on  in v e s tm e n t , i t  w ould make any  fund  o f  c a p i t a l  ( i n 

v e n to ry )  w ith h e ld  from  th e  m arke t appeair to  be s t a t i c .  A c tu a l ly ,  t h e  p ro 

d u c e r  and th e  s p e c u la to r  a r e  one and th e  same i n d iv id u a l  an d , more th a n  

l i k e l y ,  o p e ra te  o u t o f  th e  same f i n a n c i a l  s tre a m . T h is  c o m b in a tio n  o f  

e n t r e p r e n e u r i a l  a c t i v i t y  may make i t  a p p e a r  t h a t  th e  sum o f  money s e t  a s id e  

f o r  th e  p ro d u c t io n  o f  goods w i l l  be e x h a u s te d  when th e  l a s t  wage i s  p a id .  

However, i n  chang ing  h i s  f u n c t io n  from  a  p ro d u c e r  t o  a  s p e c u la to r ,  t h e  

e n tr e p re n e u r  has  s to p p e d  th e  flow  o f  fu n d s  i n  t h i s  p a r t i c u l a r  c a se  b u t 

n o t th e  flow  o f  v a ilu e . H is em ployee h a s  advanced  a  w e e k 's  o r  m o n th 's  

wage v a lu e  t o  th e  em ployer b e fo r e  paym ent i s  due . Thus, t h e  w orker th ro u g h  

h i s  l a b o r  p ro d u ce s  t h e  fund  o f  wages a v a i l a b l e  f o r  h i s  paym ent. The 

g r e a t e r  th e  e f f o r t  o f  th e  w o rk e r, th e  g r e a t e r  w i l l  be  th e  fund a v a i l a b l e  

f o r  w ages.

W ages, raw m a t e r i a l s ,  o r  s u b s is te n c e  a r e  n o t p ro v id e d  by c a p i t a l .  

C a p i ta l  m ere ly  a s s i s t s  l a b o r  i n  th e  p ro d u c t io n  o f  w e a lth  by p e rm i t t in g  

in c r e a s e d  e f f i c i e n c y  th ro u g h  t h e  d iv i s i o n  o f  l a b o r  and th e  u t i l i z a t i o n  

o f  r e s o u r c e s .  C a p i ta l  s e t s  a  maximum to  wage l e v e l ,  b u t  i t  c an n o t s e t  

th e  minimum. N e v e r th e le s s ,  t h e  g r e a t e s t  im p a c t upon th e  p ro d u c t io n  o f  

w e a lth  i s  th ro u g h  w hat George te rm s  c o o p e ra t io n :  " th e  u n io n  o f  e f f o r t s
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23t o  a  common e n d .” S p e c ia l i z a t i o n  and d i v i s i o n  o f  la b o r  made p o s s ib le  

th ro u g h  th e  exchange mechanism can  c r e a te  econom ies to  s c a le  w hich make 

p o s s ib le  a  r e t u r n  to  th e  w o rk er o f  an  amount g r e a t e r  them  th e  o r ig i n a l  

fund s e t  a s id e  by an  em ployer f o r  th e  im m edia te  paym ent o f  w ages. Labor 

i s  i t s  own so u rc e  o f  fu n d s  an d , th ro u g h  m u l t i p l i c a t i o n ,  c an  in c r e a s e  th e  

fund  r a t h e r  th a n  d im in is h  i t .

A f te r  co m p le tin g  h i s  r e f u t a t i o n  o f  th e  w ag es-fu n d  th e o r y ,  George 

n e x t d i r e c te d  h i s  a t t e n t i o n  to  th e  second  m ajor t e n e t  o f  th e  t h e o r e t i c a l  

system  o f  th e  c l a s s i c a l  e c o n o m is ts ; th e  M a lth u s ia n  P o p u la tio n  D o p tr in e s .

P o p u la tio n  Theory

George f e l t  t h a t  c r i t i c a l  e v a lu a t io n  o f  th e  w ages-fund  d o c t r in e  had 

been  ham pered by th e  b l in d  a c c e p ta n c e  o f  M althus* p o p u la t io n  t h e o r i e s ,  

m ere ly  b ec au se  th e y  ap p e are d  to  b e  a  s e l f - e v i d e n t  t r u t h .  I t  i s  th e  s e l f -

e v id e n t  n a tu r e  o f  t h i s  d o c t r in e  t h a t  'G eorge c r i t i c i z e s  th e  m ost, f o r  i t
»

i s  b u i l t  upon a ssu m p tio n  and d a ta  t h a t ,  under c lo s e r  s c r u t in y ,  may a p p e a r

t o  be o f  a  t o t a l l y  i n s u f f i c i e n t  n a tu r e .

The M a lth u s ia n  d o c t r in e  i s  d e f in e d  by George i n  i t s  s t r o n g e s t  and ,

to  him, i t s  l e a s t  o b je c t io n a b le  form :

T hat p o p u la t io n , c o n s ta n t ly  te n d in g  to  i n c r e a s e ,  m ust, 
when u n r e s t r a in e d ,  u l t im a te ly  p r e s s  a g a in s t  th e  l i m i t s  
o f  s u b s is t e n c e ,  n o t a s  a g a in s t  a  f ix e d ,  b u t a s  a g a in s t  

’‘an  e l a s t i c  b a r r i e r ,  w hich makes th e  p rocu rem en t o f  sub 
s i s t e n c e  p r o g r e s s iv e ly  more and more d i f f i c u l t .  And 
th u s ,  w h a te v e r  r e p r o d u c tio n  h a s  had tim e  to  a s s e r t  i t s  
pow er, and i s  unchecked  by p ru d en c e , t h e r e  must e x i s t  
t h a t  d e g re e  o f  w ant w hich  ^ 1 1  keep  p o p u la t io n  w i th in  
t h e  bounds o f  s u b s is te n c e .

23G eorge, The S c ie n c e  o f  P o l i t i c a l  Economye p . 371 *

24G eorge, P ro g re s s  and P o v e r ty , p , 95.
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T h is  d o c t r in e ,  w hich became a  fo u n d a tio n  s to n e  f o r  C la s s ic a l  th o u g h t, was 

r e f u t e d  by  G eorge on s e v e r a l  d i f f e r e n t  p o in t s :  m a th em a tica l p r e c i s io n ,

s p e c i a l i z a t i o n  and d i v i s i o n  o f  l a b o r ,  and th e  im b e c ile  i n s t i t u t i o n s .

M ath em atica l P r e c i s io n

George dou b ted  th e  m a th em a tica l p r e c i s io n  o f  M a lth u s’ work f o r  s e v e r a l  

r e a s o n s .  I n  th e  f i r s t  p la c e ,  t h e r e  was no p ro o f  anywhere i n  th e  w o rld , ex

c e p t  i n  some s m a ll i s o l a t e d  p la c e s  l i k e  P i t c a i r n ' s  I s l a n d ,  w here p o p u la t io n  

had a  te n d e n c y  to  o u tru n  food su p p ly . T h is  c o n d i t io n  was due p r im a r i ly  to  

a  l a c k  o f  t r a d e  w ith  th e  o u ts id e  w o rld , r a t h e r  th a n  any p a r t i c u l a r  n a tu r a l  

law  in v o lv in g  food  p ro d u c tio n  and p o p u la t io n  g row th . F u rth e rm o re , t h e r e  

was no s t a t i s t i c a l  s tu d y  to  su p p o rt  th e  a s s e r t i o n  t h a t  food grows by a r i t h 

m etic  p r o g re s s io n  and  p o p u la t io n  by g e o m e tric  p ro g re s s io n . I f  th e s e  law s 

w ere , a s  i t  a p p e a re d , d ev e lo p ed  th ro u g h  in t r o s p e c t io n ,  th e n  George f e l t  t h a t  

i t  was p o s s ib l e  to  v iew  th e  p a s t ,  u t i l i z i n g  th e  same app roach  t h a t  M althus 

u sed  to  lo o k  i n to  t h e  f u tu r e .

The web o f  g e n e ra t io n s  i s  l i k e  l a t t i c e - w o r k  on th e  d ia g o n a l 
th r e a d s  i n  c lo t h .  Commencing a t  any p o in t  a t  th e  to p ,  th e  
eye fo llo w s  l i n e s  w hich  a t  th e  bo ttom  w id e ly  d iv e rg e ;  b u t 
b e g in n in g  a t  any  p o in t  a t  th e  b o tto m , th e  l i n e s  d iv e rg e  i n  
th e  same way t o  th e  to p .  How many c h i ld r e n  a  man may have 
i s  p r o b le m a t ic a l .  But t h a t  he had two p a r e n ts  i s  c e r t a i n ,  
and t h a t  th e s e  a g a in  had two p a r e n ts  each  i s  a ls o  c e r t a i n .
F o llow  t h i s  g e o m e tr ic a l  p r o g re s s io n  th ro u g h  a  few g e n e r
a t i o n s  and s e e  i f  i t  does n o t le a d  to  q u i t e  a s  ' s t r i k i n g  gg
c o n se q u e n c e s ’ a s  Mr. M a lth u s ' p e o p lin g  o f  th e  s o l a r  sy stem s.

I f  one w ere t o  t r a c e  a  c o u p le  b ack  to  th e  b e g in n in g  o f  t im e , th e n  a man and

a  woman r e q u i r e d  f o u r  p a r e n t s ;  th e  fo u r  p a r e n ts  would have e ig h t  p a r e n t s ;

^^Ib id . . pp. 112-13.
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th e  g ra n d p a re n ts  would have s ix t e e n  p a r e n t s ,  e t c .  I n  o rd e r  t o  have two 

p e o p le  l iv i n g  p r e s e n t ly  t h e r e  w ould have b een , i n  y e a r s  gone b y , l i t e r a l l y  

m i l l io n s  upon m i l l io n s  o f  a n te c e d e n ts  f o r  j u s t  th e  tw o. T h e re fo re , th e  

lo g ic  o f  M althus* th e o ry  o f  th e  n a tu r a l  p r o g re s s io n  o f  p o p u la t io n  g row th  

c o u ld  be  r e f u t e d  by th e  u se  o f  a  s im i l a r  l o g i c a l  sy stem  f o r  th e  p o p u la t io n  

grow th  o f  th e  p a s t .

S p e c ia l iz a t io n  and D iv is io n  o f  L abor

The c o n c ep t o f  s p e c i a l i z a t i o n  and d i v i s i o n  o f  l a b o r  d is c u s s e d  q u i te  

e x te n s iv e ly  by Adam Sm ith  in d ic a te d  t h a t ,  when men and c a p i t a l  a r e  a p p lie d  

to  a  s p e c i f i c  fu n c t io n ,  th e  r a t e  o f  p ro d u c tio n  w i l l  b e  g r e a t e r  th ro u g h  

s p e c i a l i z a t i o n  th a n  when a p p lie d  i n  a  more g e n e ra l iz e d  m anner. George 

th e r e f o r e  th e o r iz e d  t h a t  p ro d u c tio n  c o u ld  b e  condensed  i n to  a  s m a l le r  sp a ce  

and o v e r a  s h o r t e r  p e r io d  o f  tim e  — r e s u l t i n g  i n  s t a r t l i n g  i n c r e a s e s  i n  

p ro d u c tio n  p e r  man p e r  y e a r .  T h is  id e a  l e d  to  h i s  o b s e rv a t io n  t h a t  th e  

g row th  i n  p o p u la t io n  would e n a b le  s t i l l  g r e a t e r  s p e c i a l i z a t i o n  and d i v i s i o n  

o f  l a b o r  — w hich  would r e s u l t  i n  an  i n c r e a s e  i n  p ro d u c t io n  t h a t  would be  

g r e a t e r  th a n  th e  g row th  o f  p o p u la t io n .

I n s t i t u t i o n a l  Im pedim ent

C hina, I n d ia ,  and o th e r  a r e a s  o f  th e  w orld  w hich have a  v a s t  pop

u l a t i o n  and m assive  p o v e r ty  seem to  r e f u t e  G e o rg e 's  o b s e rv a t io n s .  They 

a p p e a r  to  be  u n a b le  to  p roduce  an  a d e q u a te  amount o f  goods to  meet th e  

needs o f  th e  p e o p le . B u t, a c c o rd in g  to  G eorge, i t  was n o t th e  l a c k  o f  

a d e q u a te  r e s o u r c e s ,  c a p i t a l ,  o r  manpower t h a t  c r e a te d  p o v e r ty , b u t  th e
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i n a b i l i t y  to  p ro p e r ly  u t i l i z e  th e s e  f a c t o r s  o f  p ro d u c tio n . The i n s t i t u t i o n a l  

s t r u c t u r e  s im p ly  im m o b iliz e s  t h e i r  e f f e c t i v e  u se .

A ccord ing  to  G eorge, th e  p rob lem  i n  I n d ia  was n o t th e  i n a b i l i t y  o f  

t h e  la n d  t o  s u p p o r t  th e  m asses , b u t  th e  la w le s s  n a tu r e  o f  th e  E n g lis h  r u l e ,  

t h e  u n eq u a l d i s t r i b u t i o n  o f  incom e, th e  e x c e s s iv e  t a x a t io n ,  and th e  g e n e ra l  

r e p r e s s io n  o f  th e  p o p u la t io n  to  a  p e r p e tu a l  s t a t e  o f  p o v e r ty ,  m ise ry , and 

fam ine . The I n d ia n  p e a s a n t  was g round  u nder by o p p re s s iv e  t a x a t io n  w hich 

s u p p o rte d  th e  enorm ous d e s i r e  f o r  w e a l th ,  c a p i t a l  a c c u m u la tio n , and c a p i t a l  

g a in  o f  t h e  E n g lis h . C o n seq u en tly , th e  I n d ia n  p e a s a n t  who was ta x e d  more 

and more each  y e a r  began  to  p roduce  l e s s  and l e s s  u n t i l  he u l t im a te ly  began 

to  p ro d u ce  l e s s  th a n  he needed to  s u rv iv e .  The cau se  o f  c o n t in u a l  w ant i n  

I n d ia  was n o t th e  f a u l t  o f  n a tu r e  b u t th e  r e s u l t  o f  th e  i n s t i t u t i o n a l  p ro b 

lem s o f  man.

The v a s t  p o p u la t io n s  o f  b o th  I n d ia  and C hina do a p p e a r  a t  f i r s t  

s i g h t  to  be p ro o f  o f  th e  M a lth u s ia n  law . However, i f  one lo o k s  a t  th e  pop

u l a t i o n  d e n s i t i e s  o f  C hina and I n d ia  a s  com pared to  B elgium , E ng land , th e

N e th e r la n d s , I t a l y ,  and J a p a n , one f in d s  t h a t  t h e  p o p u la t io n  p e r  sq u a re

26
m ile  i s  g r e a t e r  i n  th e s e  c o u n t r i e s  th a n  i t  i s  i n  I n d ia  o r  C h ina . F u r th e r 

m ore, G eorge re c o g n iz e d  t h a t ,  a s  m an 's  incom e g rew , th e  number o f  c h i ld r e n  

p e r  fa m ily  began  to  d im in is h . D uring G e o rg e 's  tim e  and even  b e fo r e ,  th e r e  

w ere i n d i c a t i o n s  t h a t  fa m ily  s i z e  was n o t a s s o c ia te d  w ith  th e  a b i l i t y  to  

s u p p o r t  more c h i ld r e n ,  b u t w i th  th e  a b i l i t y  a n d /o r  d e s i r e  t o  u se  some ty p e

^^Ibid.. pp. 113-26.
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o f  c o n t r a c e p t iv e  d e v ic e  o r  te c h n iq u e  w hich l im i t e d  th e  number o f  c h i ld r e n  

p e r  f a m ily . The a b i l i t y  to  l i m i t  th e  number o f  c h i ld r e n  p e r  fa m ily  was 

q u i t e  e v id e n t  i n  th e  homes o f  th e  w e a lth y , b u t  th e  p o o r e i t h e r  la c k e d  

th e  know ledge o r  d e s i r e  to  u t i l i z e  th e  n e c e s s a ry  m easu res  to  r e s t r i c t  

t h e i r  num ber.

G eorge re a s o n e d  t h a t  man i s  d i f f e r e n t  from  a n  an im al and i s  n o t 

governed  by th e  same s e t  o f  law s t h a t  c o n t r o l  th e  a n im a l: Man i s  i n  con

t r o l  o f  h i s  d e s t i n y  and n o t c o n t r o l le d  by h i s  d e s t in y .  The law s o f  pop

u l a t i o n  d e v e lo p e d  by M althus a r e  b ased  upon th e  a b i l i t y  o f  any p a r t i 

c u la r  s p e c ie s  to  outgrow  i t s  food su p p ly . W hile i t  i s  e v id e n t  t h a t  some 

o f  th e  s p e c ie s  o f  t h e  w o rld  engage i n  t h i s  p r a c t i c e  a t  v a r io u s  and su n d ry  

t im e s  ( f o r  exam ple, t h e  lim m ering  o f  Norway), much o f  t h e  w o rld  i s  c a p a b le  

o f  p ro d u c in g  i n f i n i t e l y  more th a n  i t  c u r r e n t l y  i s  p ro d u c in g . Man i s  a b le  

t o  c o n t r o l  t h e  p r o d u c t iv e  p o t e n t i a l s  o f  n a tu r e ;  th e  an im a l i s  n o t .  Where 

t e n  a n im a ls  grew  b e fo r e  i n  t h e i r  n a tu r a l  s t a t e ,  h u n d red s  and even th o u 

sa n d s  can  now grow . Man i s  c a p a b le  o f  h e lp in g  n a tu r e  t o  p ro d u ce  more 

th a n  i t s  c u r r e n t  p r o d u c t iv e  c a p a c i ty  a llo w s  i f  n a tu r e  i s  l e f t  a lo n e  to  

p ro d u ce . T h e re fo re ,  man, by an  i n t e l l i g e n t  u se  o f  h i s  r e s o u r c e s ,  can  

p roduce  f a r  more th a n  n a tu r e  i n  a  n a tu r a l  s t a t e  can  e i t h e r  su p p ly  o r  i s  

w i l l i n g  to  s u p p ly . Man i s  th e  c o n t r o l l e r  o f  h i s  d e s t in y  a s  a  p ro d u c e r  o f  

fo o d , w hereas  th e  a n im a l i s  n o t .  T hus, G eorge re a s o n e d , th e  u se  o f  th e  

an im al a s  an  exam ple to  show t h a t  p o p u la t io n ,  may, and d o e s , i n  c e r t a i n

a r e a s  o f  th e  an im al kingdom , o u tru n  food s u p p ly , i s  a  f a l s e  a p p l i c a t i o n

27o f  an  a n a lo g y  to  p ro v e  th e  M a lth u s ia n  t h e s i s .

27Ibid.. Book II, Chapter III.
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Man i s  i n  no d a n g e r o f  o u tru n n in g  h i s  food s u p p ly . He depends, f o r

s u b s is t e n c e ,  upon v e g e ta b le s  and a n im a ls  whose r a t e  o f  r e p ro d u c tio n  i s

e x tre m e ly  h ig h . Through h i s  a b i l i t y  to  u t i l i z e  r e s o u r c e s ,  man can  make

th e s e  r e p r o d u c t iv e  p o t e n t i a l s  a v a i l a b l e  to  h im s e lf ;

Both th e  s e a l  and  th e  man e a t  sa lm on , b u t when a  s e a l  
ta k e s  a  salm on th e r e  i s  a  salm on th e  l e s s ,  and w ere 
s e a l s  to  i n c r e a s e  p a s t  a  c e r t a i n  p o in t  salm on must 
d im in is h ;  w h ile  by  p la c in g  th e  spawn o f  th e  salm on 
under f a v o ra b le  c o n d i t io n s  man can  so  in c r e a s e  th e  
number o f  salm on a s  more th a n  to  make up f o r  a l l  he 
may ta k e ,  and th u s ,  no m a t te r  how much men may i n 
c re a s e ,  t h e i r  in c r e a s e  need n e v e r  o u tru n  th e  su p p ly  
o f  salm on.

F u r th e r ,  t h e  p ro d u c t iv e  power o f  man a p p e a rs  to  be more th a n  e q u a l 

to  h i s  r e p r o d u c t iv e  pow er. The a b i l i t y  o f  man to  p ro d u ce  more th a n  he 

c a n  consume i s  q u i t e  e v id e n t .  George r e a d i l y  a d m itte d  t h a t  when pop

u l a t i o n  in c r e a s e s  poo r p ro d u c tiv e  s o i l s  m ust be u t i l i z e d ,  b u t th e  in c r e a s e  

i n  p ro d u c t iv e  power i s  g r e a t e r  th a n  th e  r e s o r t  to  th e  p oo r s o i l .

A ccord ing  t o  G eorge, th e  p rob lem  o f  p o v e r ty  i s  n o t cau sed  by th e  

g row th  i n  p o p u la t io n ,  b u t  i s  th e  r e s u l t  o f  a  sy stem  o f  f a u l ty  d i s t r i b u t i o n  

o f  p ro d u c tio n . The u n e q u a l d i s t r i b u t i o n  o f  incom e and th e  a b i l i t y  o f  a  

few t o  command any a d d i t io n a l  p ro d u c t io n  c r e a t e s  th e  p rob lem  o f  b o th  

p r o g re s s  and p o v e r ty . T h e re fo re , th e  p rob lem  i s  one o f  d i s t r i b u t i o n  

r a t h e r  th a n  one o f  p ro d u c tio n  o r  p o p u la t io n :  " I n  th e  u n equal d i s t r i 

b u t io n  o f  w e a lth  i s  to  be  found th e  e x p la n a t io n  o f  th e  c o r r e l a t i o n  betw een

29minimum wages and maximum p ro d u c tio n , betw een  p r o g re s s  and p o v e r ty !"

28Ibid.. p. 131.
29E rn e s t  T e i lh a c ,  P io n e e r s  o f  A m erican Economic Thought i n  th e  

N in e te e n th  C en tu ry  (New York: The M acm illan  Company, 1936), p . 131.
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Laws o f  D i s t r i b u t i o n

I n  th e  G eo rg ian  sy stem  th e r e  a r e  o n ly  th r e e  f a c t o r s  o f  p ro d u c tio n ;  

l a n d ,  l a b o r ,  and c a p i t a l .  The r e t u r n  to  th e  f a c t o r s  a r e  r e n t ,  w ages, and 

i n t e r e s t .  E n t r e p r e n e u r ia l  incom e, o r  p r o f i t ,  e x i s t e d ,  b u t G eorge f e l t

30t h a t  p r o f i t  was r e a l l y  an  incom e from  th e  co m b in a tio n  o f  la n d  and l a b o r .

W hile o th e r  p o l i t i c a l  e c o n o m is ts , a c c o rd in g  t o  G eorge, had s e p a ra te d

th e s e  th r e e  f a c t o r s  i n t o  d i s t i n c t  a n a l y t i c a l  c a te g o r i e s ,  he f e l t  t h a t  i f

th e  t h e o r i e s  o f  r e n t ,  i n t e r e s t ,  and wages w ere to  be  m ea n in g fu l, t h e r e

must b e  some k in d  o f  u n i ty  e s ta b l i s h e d  betw een them . F or G eorge, th e

u n i ty  c o u ld  be  found i n  h i s  th e o ry  o f  r e n t ,  w hich was s im i la r  to  th e  th e o ry

d e v e lo p ed  by R ic a rd o .

George a c c e p te d  th e  e q u iv a le n t  o f  R ic a r d o 's  d e f i n i t i o n  o f  r e n t ,  b u t

he made a  s l i g h t  change to  em phasize th e  m o n o p o lis tic  e lem ent o f  r e n t

31w hich v;as n o t found i n  R ic a rd o . Land v a lu e  was a  p r ic e  monopoly and 

la n d  r e n t ,  t h e r e f o r e ,  was an  unearned  in c re m e n t. George p la c e d  th e  v a lu e  

o f  la n d  i n  th e  same c a te g o ry  a s  v a lu e  from o b l ig a t io n ,  w ith  i t s  v a lu e  

dep en d en t upon n e i t h e r  la b o r  n o r u s e , b u t upon th e  a b i l i t y  to  w ith h o ld  

th e  la n d  from  u s e . R en t v/as a  p a s s iv e  and n o t an  a c t i v e  e lem ent i n  th e  

d i s t r i b u t i o n  p r o c e s s .  I t  does n o t p ro d u ce ; i t  m ere ly  g iv e s  le a v e  to  

p ro d u c e ; c o n s e q u e n tly , th e  r e t u r n  to  la n d  must be se c u re d  from th e

30G eorge, P ro g re s s  and P o v e r ty , pp. 156-57 .

31 Mark B laug , R ic a rd ia n  Econom ics: A H i s t o r i c a l  S tudy  (New Haven:
Y ale U n iv e r s i ty  P r e s s ,  1958 ), p . 55.
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p ro d u c t o f  l a b o r  and c a p i t a l .  B ecause r e n t  must be  p a id  f i r s t ,  wages

32and i n t e r e s t  w ere dependen t upon r e n t  and w ere r e s i d u a l  i n  n a tu re .

T h is  r e a s o n in g  le d  to  G e o rg e 's  fo rm u la tio n  o f  th e  law s o f  d i s 

t r i b u t i o n :

Produce = R ent + Wages + I n t e r e s t ,

33T h e re fo re , P roduce -  R en t = Wages + I n t e r e s t .

The in te rd e p e n d e n c e  o f  th e s e  th r e e  f a c t o r s  was in d ic a te d  f u r t h e r

by th e  u se  o f  th e  law  o f  d im in ish in g  r e t u r n s  i n  i t s  a p p l i c a t i o n  to  r e n t .

W ith wages and i n t e r e s t  a s  r e s id u a l  c la im a n ts ,  any paym ent made to  r e n t

w hich was a f f e c te d  by th e  law  o f  d im in ish in g  r e t u r n s  a l s o  a f f e c t s  b o th

wages and i n t e r e s t .  T h is  was made a b u n d a n tly  c l e a r  by George i n  th e

fo llo w in g  s ta te m e n t:

RENT depends on th e  m argin  o f  c u l t i v a t i o n ,  r i s i n g  a s
i t  f a l l s  and f a l l i n g  a s  i t  r i s e s .
WAGES depend on th e  m argin  o f  c u l t i v a t i o n ,  f a l l i n g  a s
i t  f a l l s  and r i s i n g  a s  i t  r i s e s .
INTEREST ( i t s  r a t i o  w ith  wages b e in g  f ix e d  by th e  n e t 
power o f  in c r e a s e  w hich a t t a c h e s  to  c a p i t a l )  depends 
on th e  m argin  o f  c u l t i v a t i o n ,  f a l l i n g  a s  i t  f a l l s  and 
r i s i n g  a s  i t  r i s e s .  *

Thus, i t  can  e a s i l y  be se e n  t h a t  b o th  wages and i n t e r e s t  v a ry  i n 

v e r s e ly  w ith  r e n t  and t h a t  a l l  t h r e e  a r e  d e te rm in ed  by  th e  m argin  o f  

c u l t i v a t i o n .  T h is , to  G eorge, i s  th e  u n i ty :  th e  e s ta b l is h m e n t  o f  r e n t ,

i n t e r e s t ,  and wages upon one b a s ic  p r i n c i p l e .  However, i t  i s  a l s o  th e

32
G eorge, P ro g re s s  and P o v e r ty , pp . 171-72.

33
I b i d . . p . 171.

^^Ibid.. p. 218.
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m ajor c a u se  o f  p o v e r ty ,  f o r  a s  r e n t  I n c r e a s e s ,  w ages and i n t e r e s t  must 

d e c re a s e .  L ooking f o r  a n  e x p la n a t io n  o f  th e  c a u se s  o f  r e n t  in c r e a s e ,  

G eorge found th r e e  m ajor r e a s o n s .  The f i r s t  i s  in c r e a s in g  p o p u la t io n ;  

th e  se co n d , th e  im provem ent o f  th e  a r t s  o f  p ro d u c t io n ;  th e  t h i r d ,  th e  

phenomena o f  s p e c u la t io n .

The im p ac t t h a t  th e  i n c r e a s e  i n  p o p u la t io n  h a s  upon th e  r e n t  from 

la n d  i s  more o r  l e s s  s e l f - e v i d e n t .  The c o n s ta n t ly  i n c r e a s in g  demand f o r  

th e  l im i t e d  su p p ly  o f  la n d  by a  grow ing p o p u la t io n  w ould a u to m a tic a l ly  

i n c r e a s e  th e  r e n t  t h a t  any owner would r e c e iv e ,  v /h ile  any im provem ent 

i n  th e  a r t  o f  p ro d u c tio n  would a p p e a r  to  i n c r e a s e  th e  r e s i d u a l  paym ents 

to  wages and i n t e r e s t .  However, George i n d i c a t e s  t h a t  im provem ents i n  

th e  a r t  o f  p ro d u c t io n  in c r e a s e  th e  a b i l i t y  o f  c i v i l i z a t i o n  to  u t i l i z e  

a d d i t io n a l  l a n d .  I n  do ing  so , th e  m argin  o f  c u l t i v a t i o n  i s  re d u c e d , 

th e re b y  in c r e a s in g  r e n t  w hich  s ig n a l s  th e  s lo w , g r a d u a l  d e c re a s in g  o f  

wage and i n t e r e s t  paym en ts. Land o f  lo w er c a p a b i l i t y  i s  b ro u g h t i n to  

p ro d u c t io n . A w id en in g  o f  th e  p ro d u c tio n  gap  betw een  th e  r i c h  and poor 

la n d  in c r e a s e s  th e  r e n t a l  incom e and d e c re a s e s  th e  wage and i n t e r e s t  

paym en ts. F u r th e rm o re , s p e c u la t io n ,  by w ith h o ld in g  a  su p p ly  o f  la n d  

from  u s e ,  f o r c e s  an  u n n a tu r a l  d e c re a s e  i n  th e  a v a i l a b l e  su p p ly  o f  la n d , 

w h ile  th e  I n c r e a s e  i n  demand b r in g s  ab o u t a  f u r t h e r  i n c r e a s e  i n  th e  r e n t  

paym ents w hich r e s u l t  e v e n tu a l ly  i n  lo w e rin g  th e  i n t e r e s t  and wage pay

m en ts. T h e re fo re ,  th e  p rob lem  b e h in d  th e  p a rad o x  o f  p r o g re s s  and p o v e r ty  

i s  th e  paym ent o f  r e n t  w hich i s  b o th  an  uneeirned in c re m e n t and a  d r a in  

upon e a rn e d  incom e. The incom e o f  r e n t  g o es  to  th o s e  who h av e , and i s
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ta k e n  from  th e  e f f o r t  o f  th o s e  who have n o t .  The h a v e -n o ts  p ro v id e  th e

la b o r  and th e  haves r e c e iv e  th e  r e n t .  I t  i s  t h e  u n eq u a l d i s t r i b u t i o n  o f

incom e, r e s u l t i n g  from  la n d  o w n ersh ip , w hich h a s  c r e a te d  th e  p o v e r ty  i n

35th e  m id s t o f  p le n ty .  And, o b v io u s ly ,  th e  s o lu t i o n  to  th e  p rob lem  i s

to  make la n d  common p r o p e r ty .  However, to  G eorge, common p r o p e r ty  d id

n o t mean common o w nersh ip  i n  la n d .  A l l  such  c o n c e p ts  a r e  d i s t i n c t l y  

36r e p u d ia te d  by him.

The s o lu t io n ,  to  th e  p rob lem  o f  p o v e r ty ,  a c c o rd in g  to  G eorge, i s  to

s o c i a l i z e  economic r e n t :  " I t  i s  n o t n e c e s s a ry  to  c o n f i s c a t e  l a n d s ;  i t

i s  o n ly  n e c e s s a ry  to  c o n f i s c a t e  r e n t . . . .  What I  t h e r e f o r e  p ro p o se  . . .

i s  to  a p p r o p r ia te  r e n t  by t a x a t i o n . . . .  To a b o l i s h  a l l  t a x a t io n  sa v e  t h a t  

37upon la n d  v a lu e ."

Economic r e n t ,  o r  th e  r e n t  o f  l a n d ,  i s  a  c o m p le te ly  s o c i a l  p ro d u c t 

and th e  o n ly  c o m p le te ly  s o c i a l  p r o d u c t .  W ealth  and c a p i t a l  a r e  n o t ;  

t h e r e f o r e ,  t a x e s  sh o u ld  be p la c e d  upon th e  economic r e n t  w hich l e a v e s  

w ages and i n t e r e s t  a lo n e .  G e o rg e 's  s o l u t i o n  i s  a  r a t h e r  s im p le  o n e : by

making th e  econom ic r e n t  w hich  i s  c r e a te d  by s o c j.e ty  a v a i l a b l e  t o  s o c ie ty ,  

th e  p rob lem s o f  p r o g re s s  and p o v e r ty  w ould  be overcom e. T h is  s im p le  

s o lu t i o n ,  a  s in g l e  t a x  upon la n d , w ould s e c u re ,  f o r  th e  good o f  t h e  com

m un ity , th e  econom ic r e n t  t h a t  i s  a v a i l a b l e .

^ ^ I b i d . 5 pp . 284-85 .

36 I b i d . . pp . 397 -9 8 .

37 I b i d . , pp . 405-406 .
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H enry G e o rg e 's  c o n c ep t o f  th e  i n t e r a c t i o n  o f  economic r e n t ,  w ages, 

and i n t e r e s t  l e d  to  h i s  th e o r y  on th e  c a u se s  and c u re s  o f  b u s in e s s  c y c le s .  

To him , b u s in e s s  c y c le s  become more a c u te  a s  a  p a r t i c u l a r  s o c ie ty  grows 

i n  c o m p le x ity . A lthough  th e  v a r io u s  f a c t o r s  o f  p ro d u c tio n  w ere a v a i l 

a b le ,  p e o p le  w ere n o t p ro d u c in g ; men w ere i d l e ,  and f a m i l i e s  w ere go ing  

v / i th o u t.  T here  had to  be an  e x p la n a t io n  t h a t  v/ould f i t  i n t o  o b s e rv a b le  

N a tu ra l  Laws and y e t  r e v e a l  th e  i n t e r f e r e n c e  o f  man w ith  th e  N a tu ra l  

O rd e r.

The e x p la n a t io n  f o r  th e  c a u se  o f  economic d i s o r d e r s ,  a c c o rd in g  to  

G eorge, c o u ld  be t r a c e d  to  s p e c u la t io n  i n  la n d .  S p e c u la t io n  cau sed  la n d  

v a lu e  to  i n c r e a s e  by  w ith h o ld in g  la n d  from  c u l t i v a t i o n  and f o rc in g  th e  

u se  o f  la n d  o f  lo w e r f e r t i l i t y  o r  p r o d u c t i v i t y .  The u se  o f  la n d  o f  low er 

m a rg in a l p r o d u c t i v i t y  lo w ered  w ages and i n t e r e s t  w h ile  in c r e a s in g  r e n t .  

E v e n tu a l ly ,  th o s e  p o r t i o n s  o f  c a p i t a l  and l a b o r  y ie ld in g  s m a l le r  r e t u r n s  

c o u ld  n o t be u se d . Soon th e  r e d u c t io n  i n  th e  use  o f  m arg in a l c a p i t a l  

and l a b o r  r e s u l t e d  i n  an  in a d e q u a te  demand w hich was t r a n s m i t t e d  to  a l l  

segm en ts o f  th e  economy. T hus, an  i n d u s t r i a l  d e p re s s io n  v/ould s e t  i n  

u n t i l  r e n t  r e tu r n e d  to  i t s  norm al l e v e l  o r  u n t i l  t h e r e  was an  in c r e a s e  

i n  p o p u la t io n  t h a t  w ould pu sh  norm al r e n t  up to  th e  s p e c u la t iv e  r e n t  

l e v e l .  A no ther a l t e r n a t i v e  w ould be  f o r  l a b o r  and c a p i t a l  to  a c c e p t a  

lo w er r e t u r n  a s  t h e i r  f a c t o r  paym ent. However, i f  c a p i t a l  and l a b o r  w ere 

u n a b le  to  r e c e iv e  t h e i r  f u l l  p ro d u c t ,  t h e r e  would be a  c o n s ta n t  ten d en cy  

tow ard  unem ploym ent, d e p re s s io n s ,  and p o v e r ty . U n t i l  s o c ie ty  t r a n s f e r s  

th e  r e n t  w h ich  h a s  been  c r e a te d  by s o c ie t y  to  s o c ie t y ,  d e p re s s io n s  w i l l  

be commonplace.
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W ith th e  t r a n s f e r e n c e  o f  economic r e n t  to  th e  governm ent, th o u g h , 

s p e c u la t io n  w ould s to p  aind la n d  would be a v a i l a b l e  to  th e  u s e r .  The d i s 

t r i b u t i o n  o f  incom e w ould b e  more n e a r ly  e q u a l, each  man w ould e a rn  o n ly  

w hat he c o u ld  p roduce  th ro u g h  h i s  own e f f o r t s ,  and m an 's p r o p e n s i ty  to  

ta k e  a d v a n ta g e  o f  o th e r s  w ould be  checked . The economy would be f r e e  

o f  t h e  d i s tu r b in g  in f lu e n c e s  o f  la n d  s p e c u la t io n ,  unearned  incom e, 

g r o s s ly  u n eq u a l d i s t r i b u t i o n  o f  incom e, and d e p re s s io n s  and p o v e r ty .

A " s in g l e  ta x "  upon a l l  t h e  u n ea rn ed  in c re m e n t on la n d  would be  th e  

economic p an acea .

S in g le  Tax P ro p o s a ls  P r io r  to  Henry George

The paym ent o f  t a x e s  to  a  c e n t r a l  a d m in is t r a t iv e  body i s  a  com

p a r a t i v e l y  r e c e n t  deve lopm en t. I n  p r im i t iv e  s o c i e t i e s  th e  needs o f  th e  

g o v e rn in g  body w ere so  i n s i g n i f i c a n t  t h a t  th e y  w ere ta k e n  c a re  o f  

th ro u g h  a  j o i n t  e f f o r t  on th e  p a r t  o f  each  member o f  th e  s o c i a l  u n i t .

As th e s e  p r im i t iv e  s o c i e t i e s  grew  l a r g e r  and became more com plex, th e  

c o n t r i b u t i o n  was v iew ed n o t a s  a  g i f t  b u t  a s  a  d u ty , and e v e n tu a l ly  th e  

d u ty  became a  com pu lsion .

Somewhere i n  th e  developm ent o f  a  system  o f  t a x a t io n ,  how ever, men 

b egan  to  r e a l i z e  th e  economic a d v a n ta g e  g a in e d  from  a v o id a n c e  and e v a s io n  

o f  t h i s  d u ty . B oth  th e  p o w erfu l n o b i l i t y  and th e  l a n d - r i c h  c le r g y  

so u g h t r e l i e f  from  t a x a t io n  th ro u g h  r o y a l  exem ption  v /h ile  t h r u s t i n g  th e  

bu rd en  o f  t a x a t io n  upon th e  l e s s  p o w erfu l w orking  and m erc h an t-ca p 

i t a l i s t  c l a s s e s .  However, th e  m e r c h a n t - c a p i ta l i s t  c l a s s  pushed  a s  much
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o f  th e  bu rd en  upon th e  w orking c l a s s  a s  i t  c o u ld  i n  th e  form  o f  h ig h e r  

p r i c e s  and lov/er w ages. A f te r  th e  C rom w ellian  R e v o lu tio n  i n  England 

w hich b ro u g h t th e  m e r c h a n t - c a p i ta l i s t  c l a s s  to  pow er, th e  governm ent d i r 

e c te d  more o f  th e  ta x e s  tow ard  th e  la n d e d  a r i s to c r a c y .

W ith  th e  g row th  o f  i n d u s t r y  and commerce th e  economic c r i s e s  

a s s o c ia te d  w ith  th e  em erging i n d u s t r i a l  o rd e r  became more e v id e n t  and 

more p ronounced . From th e s e  c r i s e s  sp ra n g  th e  r e fo rm e rs :  The b u s i 

nessm en w ith  t h e i r  m e r c a n t i l i s t  p l e a s  f o r  th e  t h e o r e t i c a l  a c c e p ta n c e  

o f  t h e i r  economic c o n c e p ts ;  th e  i d e a l i s t s  w ith  t h e i r  hopes o f  u to p ia  

and th e  s o c i a l  m ille n iu m ; and many o th e r s  o f  v a r io u s  sh a p e s , s i z e s ,  and 

form s who p o s s e s s e d  th e  p o l i t i c a l ,  econom ic, and s o c i a l  e l i x e r s  o f  th e

moment. Many o f  th e s e  re fo rm e rs  a tte m p te d  to  c o r r e c t  w rongs, r e a l  o r
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im a g in a ry , by ch o o sin g  a  s o lu t io n  i n  l i g h t  o f  a  c u r r e n t  p rob lem .

The in c r e a s e d  rev en u e  needs o f  expanding  governm ents l e a d  to  a  

d e s i r e  by go v ern m en ta l o f f i c i a l s  to  f in d  i n d i r e c t  t a x e s  t h a t  w i l l  y i e l d  

s u f f i c i e n t  incom e to  m eet th e s e  n eed s. I n d i r e c t  t a x e s  a r e  so u g h t and 

l e v ie d  i n  o rd e r  to  t a x  n o t o n ly  th e  p o o r b u t  a ls o  th e  p r iv i le g e d  c la s s e s  

who a r e  exempt from o th e r  form s o f  t a x a t io n .  T h is  same m o tiv a t io n  was 

b e h in d  some o f  th e  v a r io u s  form s o f  " s in g l e  ta x e s "  w hich w ere prom ul

g a te d  p r i o r  t o  Henry G e o rg e 's  p u b l ic a t i o n  o f  Our Land and Land P o lic y  

i n  1871.

Norman J .  W are, "The P h y s io c r a ts :  A S tudy  i n  Economic R a t io n a l 
i z a t i o n , "  Am erican Economic Review . V o l. 21 , December 1931, pp . 607-608. 
/T h e  S in g le  Ta%7 " . . .w a s  a  d e v ic e  o f  th e  commoner landow ner, e a g e r  f o r  
p r o f i t ,  t o  escap e  th e  m u l t i p l i c i t y  o f  t a x e s  w hich f e l l  on la n d  under th e  
a n c ie n t  reg im e and t o  s u b s t i t u t e  one t a x  upon th e  a g r i c u l t u r a l  s u r p lu s ,  
th u s  in s u r in g  to  th e  landow ner, n o t o n ly  h i s  c o s t  o f  p ro d u c tio n , b u t a  
p r o f i t  b e fo re  t a x a t io n  c o u ld  be a p p l ie d ."
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The c o n c ep t o f  a  s in g l e  ta x  had b een  under c o n s id e r a t io n  f o r  s e v e r a l

c e n tu r ie s  b e fo r e  t h e  i n t r o d u c t io n  o f  th e  " S in g le  Tax" o f  Henry G eorge.

The f i r s t  s i n g l e  t a x  co n c ep t o f  r e c o r d  a p p e a rs  to  be one upon lu x u r i e s

p ro p o sed  by Edward Cham berlayne i n  1667. Cham berlayne w anted  to  p la c e

a  ta x  "upon a l l  su ch  Com m odities a s  o c c a s io n  e i t h e r  E xcess o r  Luxury,

39W antonness, I d le n e s s ,  P r id e  o r  c o r r u p t io n  o f  M a n n e r s . . . . "  T here  i s

some d o u b t, how ever, a s  t o  w he ther th e  w r i t e r  meant a  d i r e c t  o r  i n d i r e c t

t a x .  N e v e r th e le s s ,  n in e te e n  y e a rs  l a t e r ,  a s  n o ted  by Edwin E. A. Seligm an ,

a  Mr. J .  M. a g a in  p ro p o sed  a  lu x u ry  t a x  i n  w hich he p ro p o sed  t h a t  " a l l

P e rso n s  Tax th e m se lv e s  a c c o rd in g  t o  su ch  D egree a s  t h e i r  E x tra v a g a n c ie s
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s h a l l  prom pt to  exceed  th e  D ecent and N ecessa ry  Uses o f  them ."  And,

f o r t y - t h r e e  y e a r s  l a t e r ,  an  anonymous a u th o r  b e l ie v e d  to  be M atthew

D ecker, p ro p o se d  "One Tax on th e  Consumers o f  L u x u r ie s  . . .  /w h ic h  w o u ld /

41ta k e  o f f  a l l  o u r o th e r  T ax es , E x c is e s ,  and C ustom s."

T hese ta x e s  w ere p ro p o sed  by  th e s e  v a r io u s  a u th o r s  a s  a  method o f

d e c re a s in g  w a s te f u l  e x p e n d itu re s  and c o n s e q u e n tly  p la c in g  a  h e a v ie r  t a x

b u rd en  upon th e  w e a lth y  who w ere th e  m ajor consum ers o f  th e  l u x u r i e s .

At a  l a t e r  d a te ,  a  s in g l e  ta x  upon h o u ses  was p ro p o sed  by D ecker

who, a s  a  m e r c a n t i l i s t ,  f e l t  t h a t  th e  ta x e s  upon im p o r ts  w ere th w a r t in g

42
th e  g row th  o f  b u s in e s s  an d , t h e r e f o r e ,  th e  g row th  o f  th e  economy.

39Edwin H. A. S e ligm an , The S h i f t i n g  and In c id e n c e  o f  T a x a tio n  
(New York: The M acm illan  Company, 1902 ), p . 55.

40I b i d . , p . 56.

I b i d . . p . 57.

^^Ibid.. p. 63.
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But Jo sep h  M assie , who opposed  t h i s  sy s tem  o f  t a x a t io n ,  f e l t  t h a t  th e  i n 

c id e n c e  o f  such  a  ta x  would f a l l  upon th e  consum er and w ould be d e tr im e n ta l  

to  th e  economy by in c r e a s in g  th e  p r i c e  and re d u c in g  th e  demand fo r  goods. 

M assie  fa v o re d  th e  e x i s t i n g  la n d  t a x  b e c au se  i t  f e l l  upon th e  landow ner 

and c o u ld  n o t be s h i f t e d .  The d e b a te  o v e r  th e  s in g l e  t a x  upon houses 

ended , a s  i t  had ended i n  th e  e a r l i e r  d e b a te  o v e r  a  s in g l e  ta x  on l u x u r i e s ,  

when Lord N orth  in c o r p o r a te d  a  t a x  upon ho u ses  w i th in  th e  p r e v a i l in g  ta x  

s t r u c t u r e .  John  Locke f e l t  t h a t  a  s in g l e  ta x  sh o u ld  be  p la c e d  upon la n d , 

b e c au se  any ta x  p la c e d  upon th e  m erchan t would b e  s h i f t e d  to  th e  consum er, 

r e s u l t i n g  i n  in c r e a s e d  p r i c e s  and r e d u c t io n  i n  demand. A t a x  upon th e  

l a b o r e r s  who r e c e iv e  a  s u b s is te n c e  wage w i l l  a u to m a t ic a l ly  fo rc e  an  i n 

c re a s e  i n  w ages, w hich a l s o  w i l l  i n c r e a s e  th e  c o s t  o f  com m odities and r e 

duce t h e i r  s a l e .  The o n ly  t a x  w hich w ould n o t b r in g  ab o u t a  p r ic e  i n 

c re a s e  and co u ld  n o t be s h i f t e d  v/as a  t a x  upon la n d . Locke p roposed  t h a t  

th e  ta x  be  p la c e d  upon th e  la n d lo r d ,  who e v e n tu a l ly  would have to  pay i t .  

Jo h n  A s g i l l ,  C a n t i l lo n ,  and o th e r s  h e ld  v iew s s im i l a r  to  th o s e  o f

Locke when th e y  s t a t e d  t h a t  " th e  w e ig h t o f  e v e ry  t a x  upon consum ption

43u l t im a te ly  f a l l s  and s e t  heavy  on th e  p r o p r i e t o r s  o f  t h e  s o i l . "

I n  1850, P a t r i c k  Edward Dove p u b l is h e d  h i s  book. The Theory o f  Human

P ro g re s s , i n  w hich he hoped f o r  t h e  r e c o n c i l i a t i o n  o f  s c ie n c e  and r e l i g i o n .

He re c o g n iz e d  th e  im p ac t t h a t  p o v e r ty  had  upon man and r e f u s e d  to  a c c e p t

th e  a g e -o ld  e x p la n a t io n  t h a t  i t  was G o d 's  w i l l .  "Dove advanced  th e

44i d e n t i c a l  s o lu t io n  t h a t  was l a t e r  p ro p o se d  by G eo rg e ,"  a  s o lu t io n  to

^^Ibid . . p. 78.

44G e ig e r, The P h ilo so p h y  o f  H enry G eorge, p . 161.
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o b l i t e r a t e  p o v e r ty . However, Dove u sed  a  t h e o l o g ic a l  a p p ro ach  r a t h e r  th a n  

an  econom ic o n e . G eorge , when c o n fro n te d  by a  c h a rg e  o f  p la g ia r i s m ,  r e c 

o g n iz e d  th e  s i m i l a r i t y  betw een  h i s  work and t h a t  o f  Dove, and h e  c o u n te re d  

th e  a c c u s a t io n  w ith  th e  s ta te m e n t  t h a t  th e  know ledge o f  t r u t h  was n o t  th e  

dom ain o f  any  one man. I t  was a v a i l a b l e  t o  a l l  who p o s s e s s e d  c l e a r  

th o u g h t and  v i s io n .  The r e c o g n i t i o n  by one o r  many o f  any t r u t h  made i t  

a l l  th e  more a c c e p ta b le .  However, i n  h i s  own d e fe n s e , G eorge m a in ta in e d  

t h a t  he had n o t  s e e n  th e  work o f  Dove u n t i l  t h r e e  y e a r s  a f t e r  t h e  p u b l i 

c a t i o n  o f  P ro g re s s  and  P o v e r ty .

The l i s t  i s  lo n g  o f  th o s e  e a r ly  b e l i e v e r s  who f e l t  t h a t  t h e  w o r ld 's  

p o v e r ty  was a  c a n c e ro u s  s o re  upon w hich m ise ry , g re e d , and c o r r u p t io n  

t h r i v e d .  Many l i v e d  and  w ro te  a t  th e  tim e  when th e  p h ilo so p h y  o f  D e s c a r te s  

and Locke was a t  i t s  z e n i th .  T h e re fo re , i t  was o n ly  n a tu r a l  t h a t  th e s e  

men, m a in ta in in g  a  N a tu ra l  R ig h t and N a tu ra l  Law p h ilo s o p h y , b e l i e v in g  i n  

t h e  u to p ia ,  th e  s o c i a l  m il l in iu m ; and s e e k in g  t h e o l o g ic a l ,  p h i lo s o p h ic a l  

a n d /o r  econom ic p a n a c e a s , w ould f in d  th e  a l t e r n a t i v e  s o lu t io n s  to  th e  

p rob lem  o f  t h e  e r a  t o  b e  few i n  number. I t  was e m in e n tly  p o s s ib le  t h a t  

men whose econom ic, p o l i t i c a l ,  s o c i a l ,  and th e o lo g ic a l  b ackg round  had  

g r e a t e r  s i m i l a r i t y  th a n  d i s s i m i l a r i t y  w ould by  ch an ce  d ev e lo p  s im i l a r  

t h e o r e t i c a l  sy s te m s. The a l t e r n a t i v e  s o lu t io n s  a v a i l a b l e  to  th e s e  men 

w ere  to o  few and th e  power o f  th e  g r e a t  i n t e l l e c t s  to o  g r e a t  f o r  th e  a v e ra g e  

w r i t e r  and r e s e a r c h e r  to  overcom e. The s i m i l a r i t y  o f  t h e i r  v iew s was to  be 

e x p e c te d , and i t  m ere ly  p o in te d  o u t th e  s m a lln e s s  i n  s i z e  o f  th e  i n 

t e l l e c t u a l  community o f  th e  W este rn  w o rld . F o r H enry G eorge to  be  a  member
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o f  t h i s  a u g u s t body th ro u g h  th e  c o n c e p tu a l iz a t io n  and p r e s e n ta t io n  o f  a  

body o f  th o u g h t t h a t  n o t o n ly  r e f l e c t e d  th e  th o u g h ts  o f  h i s  i n t e l l e c t u a l  

p e e r s  b u t h i s  own o r i g i n a l  id e a s  a s  w e l l ,  i n d i c a t e s  th e  h ig h  l e v e l  o f  h i s  

c o n t r ib u t io n .  However, th e  s t r o n g e s t  a d v o c a te s  o f  th e  " s in g le  ta x "  upon 

la n d  o th e r  th a n  G eorge w ere th e  p h y s io c r a t s ,  who had a  trem endous i n 

f lu e n c e  upon a l l  t h e  c l a s s i c a l  e co n o m is ts  and t h e i r  fo l lo w e r s .

The S in g le  Tax o f  th e  P h y s io c r a ts

45The developm ent o f  th e  P h y s io c r a ts ,  a s  a  sc h o o l o f  economic th o u g h t, 

was th e  r e s u l t  o f  t h e  e f f o r t s  o f  one man, F r a n c is  Q uesnay. Born th e  son

o f  a  farm  ow ner, Q uesnay, th ro u g h  h a rd  s tu d y  and p e r s o n a l  i n t e l l e c t ,  r o s e

t o  th e  p o s i t i o n  o f  c o u r t  p h y s ic ia n  o f  L o u is  XV and Madame de Pompadour.

Among h i s  m ost i l l u s t r i o u s  fo llo w e rs  w ere th e  M arqu is  de M irabeau , P ie r e

Samuel Du P on t de Nemours, Anne R o b ert J a c q u e s  T u rg o t, and many o th e r s .

B u t, T u rgo t was "more a  f e l l o w - t r a v e l l e r  o f  th e  P h y s io c r a ts  th a n  a

46P h y s io c r a t  p u r  . . . "

I t  v/as th e  c o m b in a tio n  o f  p a s t  e n v iro n m en t, e d u c a t io n , and p h ilo so p h y  

on th e  p a r t  o f  th e  P h y s io c r a ts  w hich b le n d e d  i n to  a  sy stem  o f  th o u g h t and 

c r e a te d  a  d e s i r e  on t h e i r  p a r t  to  a l t e r  F r a n c e 's  p ro d u c tio n  and d i s t r i b 

u t io n  sy s tem , a  sy stem  t h a t  had been  to g g e d  down i n  th e  i n s t i t u t i o n a l  im

p e d im en ts  o f  m e rc a n ti l is m  and fe u d a lism  f o r  c e n tu r i e s .  Q u esn ay 's  ex

p e r ie n c e  upon th e  farm  l e d  him to  make th e  o b s e rv a t io n  t h a t  much o f  th e

45R onald  L . Meek, The E conom ics o f  P h y s io c ra c y  (C am bridge, M assa
c h u s e t t s :  H arv ard  U n iv e r s i ty  P r e s s ,  1963).

46Ibid.. p. 311.
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governm en ta l c o n t r o l s  o v e r a g r i c u l t u r e  w ere r e s t r i c t i v e  and t h a t  in d u s t r y  

co u ld  be more p ro d u c tiv e  i f  a llo w ed  to  p roduce  u n f e t t e r e d  by t o l l s ,  

ta x e s ,  and t a r i f f s  w hich im peded th e  movement o f  goods. He a ls o  com

m ented t h a t  th e  sm a ll  fa rm ers  w ere bu rdened  by ta x e s  w h ile  th e  "non

p ro d u c tiv e "  landow ners  w ere exempt from much o f  th e s e  same ta x e s .

As a  p h y s ic ia n ,  he had o b se rv e d  th e  human body and  i t s  c i r c u l a t o r y  

sy stem , and he drew an a n a lo g y  from  i t  w hich he f e l t  was h ig h ly  a p p l ic a b le  

to  s o c ie ty .  S o c ie ty  was a  b ig  p h y s ic a l  o rgan ism  whose b lo o d , w e a lth  and 

goods c i r c u l a t e d  th ro u g h o u t th e  w hole sy stem . The law s o f  economic c i r 

c u la t io n ,  when im peded, w ere d e tr im e n ta l  to  th e  p h y s ic a l  o rgan ism , s o c ie ty .  

Upon t h i s  an a lo g y  Quesnay deve loped  w hat i s  c o n s id e re d  to  be one o f  h i s  

most im p o r ta n t c o n t r ib u t io n s ,  th e  T ab leau  Econom ique, w hich d e s c r ib e s  

th e  c i r c u l a t i o n  o f  goods and s e r v i c e s  o f  th e  economy and i s  th e  b a s i s  f o r  

th e  modern c o n c e p ts  o f  th e  f lo v /-o f - fu n d s  and th e  in p u t - o u tp u t  a n a ly s i s .

In  h i s  p h ilo so p h y , Quesnay a c c e p te d  th e  fo u n d a tio n s  t h a t  had been  

l a i d  dov/n p r e v io u s ly  by D e s c a r te s , Hobbes, Locke, Hume, and o th e r s .  He 

a ls o  a c c e p te d  th e  m e c h a n is tic  v iew  o f  th e  u n iv e r s e  and th e  c o n c e p ts  o f  

N a tu ra l  Law and  N a tu ra l  R ig h ts ,  harmony o f  i n t e r e s t s ,  l a i s s e z  f a i r e ,  and 

f r e e  t r a d e  w hich a r e  b a sed  upon i t .  D e s c a r te s  and Newton had p ro v en  th e  

e x is te n c e  o f  th e  D iv ine  Law w hich c o n t r o l le d  a l l  o f  th e  u n iv e r s e .  A ll 

t h a t  was needed was f o r  th e  e x i s t in g  economic and p o l i t i c a l  sy stem s to  

be  b ro u g h t i n t o  c o n fo rm a tio n  w ith  th e  D iv in e  Law, f o r ,  i n  o rd e r  fo r  

s o c ie ty  to  fu n c t io n  p ro p e r ly ,  th e  law s o f  p ro d u c tio n  and d i s t r i b u t i o n  

m ust f i t  i n to  th e  o v e r a l l  law o f  th e  u n iv e r s e .  L a is s e z  F a i r e  and f r e e



47

t r a d e ,  w hich a llo w e d  unimpeded c i r c u l a t i o n  o f  g o o d s, w ere th e  o p p o s ite  

o f  th o s e  r u l e s  and r e g u la t i o n s  w hich w ere i n  e x is te n c e  i n  F ra n ce ,

The c a r ry  o v e r  o f  th e  r e s t r i c t i v e  r u l e s  and r e g u la t i o n s  o f  feud

a lis m  and m e rc a n ti l is m  i n  F ra n ce  w ere much i n  e v id e n c e  d u r in g  Quesnay’ s 

t im e . The la n d e d  a r i s to c r a c y  and th e  c le r g y  w ere  exempt from  t a x e s ,  an  

u n h e a lth y  s i t u a t i o n  w hich fo rc e d  th e  b u rd en  o f  governm ent upon th e  low er 

c l a s s e s .  The im p o v e rish e d  R oyal T re a s u ry , c o n s ta n t ly  h av in g  to  f in d  

new ta x e s  to  le v y , began to  d e s t r o y  th e  i n c e n t iv e  to  accu m u la te  w e a lth  

and to  expand in v e s tm e n ts . A g r ic u l tu r a l  p ro d u c t io n  c o u ld  n o t move f r e e ly  

from one p ro v in c e  to  a n o th e r ,  and th e  g u i ld s  w ere engaged i n  j u r i s 

d i c t i o n a l  l i t i g a t i o n  f o r  c e n tu r i e s  a t  a  tim e  o v e r  w hat a p p eared  to  be 

th e  most t r i v i a l  ( t o  a  modern o b s e rv e r )  o f  work r u l e s .  I t  v/as o b v ious 

to  th o s e  w ith o u t v e s te d  i n t e r e s t s  t h a t  F ra n ce  m ust undergo a  sudden  

change i n  i t s  economic sy stem  i f  i t  w ere to  keep  pace  w ith  th e  r a p id  

ex p a n sio n  t h a t  was b e in g  e x p e r ie n c e d  by  E ngland  who, a t  an  e a r l i e r  d a te ,  

had b ro k en  th e  economic g r ip  o f  fe u d a lis m  and m e rc a n ti l is m . U nfo rtun 

a t e l y ,  how ever, th e  F ren ch  had to  w a it  ab o u t tw e n ty  y e a r s  f o r  th e  F ren ch  

R e v o lu tio n  b e fo r e  much o f  th e  P h y s io c ra t  th e o r y  o f  Quesnay and o th e r s  

c o u ld  be p u t i n t o  p r a c t i c e .

The P h y s io c r a t 's  m ajor re fo rm  e f f o r t s  w ere made i n  an  a tte m p t to  

im prove th e  economy and to  i n c r e a s e  t h e  r a t e  o f  g row th  o r  p ro g re s s .

They w ere opposed t o  a l l  r e g u la t i o n s  o f  economic a c t i v i t y ,  from  th e  

consum ption  o f  l u x u r i e s  w hich th w a rte d  c a p i t a l  a c c u m u la tio n  to  s p e c i a l  

t a x  p r iv i l e g e s  g iv e n  to  th e  n o n -p ro d u c tiv e  and s t e r i l e  c l a s s e s .  They
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th o u g h t t h a t  o n ly  a g r i c u l t u r e  p roduced  a  s u rp lu s  and t h a t  i t  w ent t o  th e  

landow ner. I n  t h e i r  m inds, th e  o n ly  s o lu t i o n  to  th e  f i s c a l  ch ao s  ex

p e r ie n c e d  by  th e  R oyal T re a s u ry  w ould be  a  d i r e c t  t a x ,  b e c a u se  an  i n 

d i r e c t  t a x  c o u ld  be av o id e d  by th e  p r iv i l e g e d  c l a s s e s  o r  e a s i l y  p a s se d  

on to  o th e r s .  T h e re fo re , th e y  recommended a  s in g l e  d i r e c t  t a x  upon th e  

landow ners  who w ere th e  r e c i p i e n t s  o f  th e  s u r p lu s  p ro d u c tio n .

" T h e ir  b o ld  p o l ic y  o f  an  im no t u n iq u e , o r  s in g l e  t a x  on la n d  r e n t ,

was d e s ig n e d  n o t o n ly  to  s o lv e  th e  s t a t e ’ s  f i n a n c i a l  p ro b lem s, b u t  a l s o ,

47and p r im a r i ly ,  to  a s s i s t  i n  th e  r e h a b i l i t i a t i o n  o f  a g r i c u l t u r e , "

The s in g l e  t a x  w ould re d u c e  th e  c o s t  o f  t a x  c o l l e c t i o n ,  w ould n o t 

be s h i f t e d  to  o th e r s ,  would n o t c o n t r ib u te  to  t h e  ch ao s o f  c o l l e c t i o n ,  

and would im prove c a p i t a l  a c c u m u la tio n  and in c r e a s e  th e  i n c e n t iv e  to  

in v e s t  i n  a g r i c u l t u r e  p ro d u c tio n .

The s in g l e  t a x  w ould n o t f a l l  d i r e c t l y  upon th e  la n d ,  b u t  upon th e  

s u rp lu s  w hich th e  la n d  may y i e l d .  T here  would be  no a tte m p t to  e x p ro 

p r i a t e  th e  s u r p lu s  v a lu e  i n  i t s  e n t i r e t y ,  b u t  o n ly  t h a t  p a r t  w hich v;as 

needed  to  f in a n c e  th e  r e q u i r e d  l e v e l  o f  f i s c a l  o p e r a t io n .  The P h y s io c r a ts  

f e l t  t h a t  th e  s u r p lu s  v a lu e  c r e a te d  i n  a g r i c u l t u r e  was f a r  i n  e x c e s s  o f  

th e  needed  amount to  ru n  th e  governm ent o f  F ra n c e .

The P h y s io c r a ts  in te n d e d  to  ta x  o n e - th i r d  o f  th e  n e t  p ro d u c t ,  w hich 

would be  s u f f i c i e n t  rev e n u e  f o r  governm ent a f f a i r s .  They r e a l i z e d  t h a t

4?Ibid.. p. 25.
48C h a r le s  G ide and C hsirles H i s t ,  A H is to r y  o f  Economic D o c t r in e s , 

t r a n s .  R. R ic h a rd s  (B o sto n : D. C. H eath  and Company, 1913 ), p , 39.
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a  ta x  upon la n d  w ould re d u c e  th e  v a lu e  o f  la n d  — b u t n o t th e  v a lu e  o f  

i t s  p ro d u c t:

They a rg u e d  t h a t  none w ould f e e l  th e  b u rd en , s e e in g  
t h a t  no one was r e a l l y  p ay in g  i t .  Land would now be 
b o u g h t a t  70 p e r  c e n t  o f  i t s  fo rm er v a lu e ,  so  t h a t  th e  
30 p e r  c e n t  n o m in a lly  p a id  by  th e  p r o p r i e to r  was i n  
r e a l i t y  n o t p a id  by  him a t  a l l .  Land l e t  a t  f l 0 ,0 0 0  
w ould  be  v a lu e d  a t  f2 0 0 ,0 0 0 . B ut w ith  a  t a x  o f  f3 ,0 0 0  
i t  i s  r e a l l y  o n ly  y ie ld in g  f7 ,0 0 0  and  i t s  v a lu e  w i l l  
be  f l 4 0 ,0 0 0 . The b u y e r who p ay s  t h i s  p r i c e ,  d e s p i te  
th e  f a c t  t h a t  he h a s  p a id  a  t a x  o f  f3 ,0 0 0 , w i l l  e n jo y
a l l  t h e  re v e n u e  to  w hich he h as  any c la im , f o r  he can
o n ly  l a y  c la im  to  w hat he h a s  p a id  f o r ,  and he d id  n o t 
pay f o r  t h a t  p o r t i o n  o f  th e  re v e n u e  w hich i s  a f f e c te d  
by  th e  tax .^ ®

T h ere  w ere many o b je c t io n s  t o  th e  s in g l e  ta x  on n e t  p ro d u c t .  To 

some, i t  was u n ju s t  b e c a u se  i t  f e l l  on one c l a s s  and n o t e q u a l ly  upon 

a l l ,  w h ile  o th e r s  h e ld  t h a t  th e  ta x  w ould be  e n t i r e l y  i n s u f f i c i e n t  to  

meet a l l  f i s c a l  n e e d s . The P h y s io c r a ts  c o u n te re d  th e s e  two m ajor ob

j e c t i o n s  by p o in t in g  o u t t h a t  a  s in g l e  t a x  on n e t p ro d u c t ,  w h ile  a p p e a r in g  

to  f a l l  on one c l a s s ,  a c t u a l l y  f e l l  upon th e  o n ly  c l a s s  t h a t  c r e a te d  a  

n e t  p ro d u c t .  A t a x  on " th e  re v e n u e s  o f  th e  a g r i c u l t u r a l  and i n d u s t r i a l

c l a s s e s  a r e  n o t sq u e e z a b le  b e c au se  th e y  r e p r e s e n t  th e  in d is p e n s a b le

minimum n e c e s s a ry  fo r  th e  ex p en ses  o f  p ro d u c tio n .

To th e  o b je c t io n  t h a t  th e  t a x  re v e n u e  would be i n s u f f i c i e n t  to  m eet 

f i s c a l  n e e d s , th e  P h y s io c r a ts  h e ld  t h a t  th e  rem oval o f  t a x e s  from  o th e r  

a r e a s  w ould i n c r e a s e  th e  n e t  p ro d u c t from  w hich a d d i t io n a l  t a x e s  c o u ld  

be l e v i e d .  F u r th e rm o re , th e  s i m p l i c i t y  o f  c o l l e c t i o n  would re d u c e  th e

4QIbid.. p. 40.
50Ibid.. p. 42.
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expense  o f  c o l l e c t i o n .  And, f i n a l l y ,  th e y  re a s o n e d  t h a t  " th e  S t a te

51sh o u ld  a d a p t i t s  needs to  meet i t s  re v e n u e , and n o t v ic e  v e r s a . "

T h e ir  f i n a l  p le a  f o r  th e  s in g l e  ta x  on n e t  p ro d u c t was t h a t  i t  

f i t t e d  i n to  th e  n a tu r a l  law s  and made a  f in e  " b a r r i e r  a g a in s t  th e  a u to 

c ra c y  o f  th e  s o v e re ig n  — a  b a r r i e r  t h a t  i s  much more e f f e c t i v e  th a n  a

52p a r l ia m e n ta ry  v o t e . "

The S in g le  Tax T h e s is  o f  Henry George

The s in g l e  t a x  c o n c e p t can  be  found i n  a lm o s t a l l  o f  Henry G e o rg e 's  

p u b l i c a t i o n s .  T h ree  e x c e l le n t  s o u rc e s  a r e  a v a i l a b l e :  a  book. P ro g re s s

and  P o v e r ty ^ ^ ; a  p am p h le t. The S in g le  Tax: What I t  I s  and Y/hy We Urge

I t ^ ^ ;  and an  a r t i c l e ,  "A S in g le  Tax on Land V a l u e s " . T h e  S in g le  Tax 

t h e s i s  i s  im p o r ta n t  t o  George b e c au se  i t  i s  th e  k e y s to n e  to  h i s  sy stem .

H is  th e o r y  i s  d e c e p t iv e ly  s im p le , b u t when p la c e d  w i th in  th e  

e la b o r a te  fram ew ork t h a t  he p a t i e n t l y  d ev e lo p ed  i n  P ro g re s s  and P o v e r ty , 

i t  l o s e s  i t s  s im p l i c i t y .  "The s in g l e  ta x  i s  n o t a  t a x  on la n d . I t  i s  

a  t a x  on la n d  v a lu e  — on t h a t  v a lu e  w hich a t t a c h e s  to  la n d  i r r e s p e c t i v e  

o f  im provem ents i n  o r  on i t . " ^ ^  A ll  o th e r  t a x e s  w ould b e  a b o lis h e d

I b id . . p . 43 .

^^I b id . . p . 44.

^^G eorge, P ro g re s s  and P o v e r ty , pp . 395-431 .

54Henry G eorge, The S in g le  Tax; What I t  I s  and Why We Urge I t  
(New York: R o b e r t S cha lkenbach  F o u n d a tio n , No d a te ) .

55Henry G eorge , "A S in g le  Tax On Land V a lu e s ,"  The C en tu ry  M agazine. 
V ol. XL ( J u ly  1 8 9 0 ), pp. 394-403 .

^^Ibid.. p. 394.
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57" sa v e  t h a t  upon la n d  v a lu e s ."  The e f f e c t  o f  th e  s in g l e  ta x  would p e r 

m eate th e  e n t i r e  economy. I t  would e l im in a te  la n d  s p e c u la t io n ,  red u c e  

th e  c o s t  o f  p ro d u c t ,  in c r e a s e  wages and i n t e r e s t ,  in c r e a s e  employment, 

and rem ove, once and f o r  a l l ,  th e  s p e c t r e  o f  p o v e r ty .

F u rth e rm o re , George f e l t  t h a t  i t  was th e  b e s t  p o s s ib le  t a x  f o r  th e  

fo llo w in g  r e a s o n s :

1. T hat i t  b e a r  a s  l i g h t l y  a s  p o s s ib le  upon p ro 
d u c tio n — so a s  l e a s t  to  check th e  in c r e a s e  o f  th e  gen
e r a l  fund  from  w hich ta x e s  must be p a id  and th e  commu
n i t y  m a in ta in e d .

2 . T hat i t  be e a s i l y  and c h eap ly  c o l l e c t e d ,  and 
f a l l  a s  d i r e c t l y  a s  may be upon th e  u l t im a te  p a y e rs — so 
a s  to  ta k e  from  th e  p e o p le  a s  l i t t l e  a s  p o s s ib le  i n  
a d d i t io n  to  w hat i t  y ie ld s  th e  governm ent.

3 . T ha t i t  be c e r t a i n — so a s  to  g iv e  th e  l e a s t  
o p p o r tu n i ty  f o r  ty ra n n y  o r  c o r r u p t io n  on th e  p a r t  o f  
o f f i c i a l s ,  and th e  l e a s t  te m p ta t io n  to  law b reak in g  
and e v a s io n  on th e  p a r t  o f  th e  ta x p a y e rs .

4 . T ha t i t  b e a r  e q u a lly — so a s  to  g iv e  no c i t i z e n  
an a d v a n ta g e  o r  p u t any a t  a  d is a d v a n ta g e , a s  compared
w ith  o t h e r s . 58

To G eorge, incom e from  la n d  ( la n d  r e n t )  and exchange v a lu e  o f  la n d  

( s a l e  p r i c e )  w ere economic r e n t  o r an  "u n ea rn ed  in c re m e n t o f  la n d  v a lu e s " ,  

and a  s in g l e  t a x ,  " so  a s  to  ta k e  as  n e a r ly  a s  may be th e  w hole o f  th e

economic r e n t" ^ ^  w ould be " s u f f i c i e n t  to  b e a r  th e  e n t i r e  expense o f

60g o v e rn m e n t."

57G eorge, P ro g re s s  and P o v e r ty , p . 400.

^^I b i d . . p . 408.

59G eorge, The S in g le  Tax: What I t  I s  and Why V/e Urge I t . p . 3 .

60G eorge, P ro g re s s  and P o v e r ty , p . 400,
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I  /G e o rg e /  do n o t p ro p o se  e i t h e r  t o  p u rc h a se  o r  
to  c o n f i s c a t e  p r iv a t e  p ro p e r ty  i n  la n d . The f i r s t  
would he  u n j u s t ;  th e  seco n d , n e e d le s s .  L e t th e  i n 
d iv id u a ls  who now h o ld  i t  s t i l l  r e t a i n ,  i f  th e y  w ant 
t o ,  p o s s e s s io n  o f  v;hat th e y  a r e  p le a s e d  to  c a l l  t h e i r  
la n d . L e t them  buy and s e l l ,  and b eq u ea th  and d e v is e  
i t .  We may s a f e l y  le a v e  them  th e  s h e l l ,  i f  v/e t a k e  
t h e  k e r n e l .  I t  i s  n o t n e c e s s a ry  to  c o n f i s c a te  la n d ;  
i t  i s  o n ly  n e c e s s a ry  to  c o n f i s c a te  r e n t .

Nor to  ta k e  r e n t  f o r  p u b l ic  u s e s  i s  i t  nec
e s s a r y  t h a t  th e  S t a t e  sh o u ld  b o th e r  w ith  th e  l e t t i n g  
o f  l a n d s ,  and assum e th e  chan ces  o f  th e  f a v o r i t i s m , 
c o l lu s io n ,  and c o r r u p t io n  t h i s  m ight in v o lv e .  I t  i s  
n o t n e c e s s a ry  t h a t  any new m achinery  a l r e a d y  e x i s t s .
I n s te a d  o f  e x te n d in g  i t ,  a l l  we have to  do i s  to  
s im p l i f y  and re d u c e  i t .  By le a v in g  to  lan d o w n ers  a  
p e rc e n ta g e  o f  r e n t  w hich would p ro b a b ly  be much l e s s  
th a n  th e  c o s t  and l e s s  in v o lv e d  i n  a t te m p tin g  to  r e n t  
la n d s  th ro u g h  S t a t e  agency , and by making u se  o f  t h i s  
e x i s t i n g  m ach in ery , we may, w ith o u t j a r  o r  sh o ck , 
a s s e r t  th e  common r i g h t  to  la n d  by ta k in g  r e n t  fo r  
p u b l ic  u s e s .

V/e a l r e a d y  ta k e  some r e n t  i n  t a x a t io n .  We have 
o n ly  to  make some changes i n  o u r modes o f  t a x a t io n  
to  ta k e  i t  a l l . ° *

T h is  i n c r e a s e  i n  v a lu e  o f  la n d  would y ie ld  an  i n c r e a s e  i n  r e n t :

62exchange v a lu e  ( r e n t ) ,  a c tu a l  r e n t ,  and p o t e n t i a l  r e n t .  The amount

63o f  r e n t  w i l l  i n c r e a s e  w ith  th e  g row th  o f  p o p u la t io n , th e  im provem ents

o f  tec h n o lo g y ^ ^  and w ith  a  r e d u c t io n  i n  th e  c o r ru p t  g o v e r n m e n t . T h e

m arg in  o f  c u l t i v a t i o n  in f lu e n c e d  by s p e c u la t io n  w i l l  d e te rm in e  th e  amount

66o f  r e n t  t h a t  w i l l  be  p a id .

I b i d . . p . 405.

^^I b i d . . p . 166.

63
I b i d . . pp . 234 -43 .

64I b i d . , pp . 245-49 .

G^I b i d . . p . 254 .

66Ibid.. pp. 258-59,



53

The a c tu a l  r e n t a l  amount would be d e te rm in e d  by th e  t a x  t h a t  a

u s e r  w ould be  w i l l i n g  to  pay:

/ î h e /  s im p le  d e v ic e  o f  p la c in g  a l l  t a x e s  on th e  v a lu e  
o f  la n d  would be i n  e f f e c t  p u t t i n g  up th e  la n d  a t  
a u c t io n  t o  w hosoever w ould pay  th e  h ig h e s t  r e n t  to  
th e  s t a t e .  The demand f o r  la n d  f i x e s  i t s  v a lu e ,  and 
h e n c e , i f  t a x e s  w ere p la c e d  so  a s  v e ry  n e a r ly  to  con
sume t h a t  v a lu e ,  th e  man who w ish ed  t o  h o ld  la n d  w ith 
o u t u s in g  i t  w ould have t o  pay  v e ry  n e a r ly  w hat i t  
w ould be  w o rth  to  anyone who w anted  to  u se  i t .

And i t  must be  rem em bered t h a t  t h i s  would a p p ly , n o t 
m ere ly  to  a g r i c u l t u r a l  l a n d ,  b u t  t o  a l l  la n d . M in e ra l 
la n d  would be th row n open to  u s e , j u s t  a s  a g r i c u l t u r a l  
la n d ;  and i n  th e  h e a r t  o f  a  c i t y  no one c o u ld  a f f o r d  
to  keep  la n d  from i t s  most p r o f i t a b l e  u s e , o r  on th e  
o u t s k i r t s  to  demand more f o r  i t  th a n  th e  u se  to  w hich 
i t  c o u ld  a t  th e  tim e  be p u t  w ould w a r ra n t .  Everyw here 
t h a t  la n d  had a t t a i n e d  a  v a lu e ,  t a x a t io n ,  i n s t e a d  o f  
o p e ra t in g ,  a s  now, a s  a  f in e  upon im provem ent, would 
o p e ra te  t o  fo rc e  im provem ent. Whoever p la n te d  an  
o rc h a rd , o f  sowed a  f i e l d ,  o r  b u i l t  a  h o u se , o r  
e r e c te d  a  m an u fa c to ry , no m a t te r  how c o s t l y ,  would 
have no more to  pay  i n  ta x e s  th a n  i f  he k e p t so much 
la n d  i d l e .  The m o n o p o lis t o f  a g r i c u l t u r a l  la n d  w ould 
be  ta x e d  a s  much a s  though  h i s  la n d  w ere co v e re d  w ith  
h o u ses  and b a rn s ,  w i th  c ro p s  and  w ith  s to c k . The 
owner o f  a  v a c a n t c i t y  l o t  w ould have to  pay a s  much 
f o r  th e  p r iv i l e g e  o f  k e e p in g  o th e r  p e o p le  o f f  o f  i t  
u n t i l  he w anted  to  u se  i t ,  a s  h i s  n e ig h b o r  who h a s  a  
f in e  house upon h i s  l o t .  I t  w ould c o s t  a s  much to  
keep  a  row o f  tum ble-dow n s h a n t i e s  upon v a lu a b le  la n d  
a s  tho u g h  i t  w ere  c o v e re d  w ith  a  g ra n d  h o te l  o r  a  p i l e  
o f  g r e a t  w arehouses  f i l l e d  w ith  c o s t l y  goods.

L im ite d  v s . U n lim ited  S in g le  Tax

The i n t e r p r e t e r s  o f  Henry G e o rg e 's  s in g l e  ta x  t h e s i s  d i f f e r  a s  to

th e  e x te n t  o f  th e  le v y  on th e  u n ea rn ed  in c re m e n t. T here  a r e  th o s e  who

choose  to  su p p o rt th e  t h e s i s  o f  a  l im i t e d  s in g l e  ta x  w hich w ould ta k e

67Ibid.. pp, 437-38.
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o n ly  t h a t  economic r e n t  from  la n d  w hich  was n e c e s s a ry  to  meet th e  needs 

08o f  governm en t. O th e rs  who a d v o c a te d  th e  u n l im ite d  s in g l e  ta x  f e l t  

t h a t  a l l  u n ea rn ed  in c re m e n t from la n d  sh o u ld  r e v e r t  to  th e  p e o p le  i n

th e  form  o f  s e r v i c e s  p ro v id e d  by th e  governm ent and p a id  from  th e  s in g le

69ta x  re v e n u e .

The c o n f l i c t  be tw een  th e  a d v o c a te s  o f  t h e  two form s o f  s in g l e  ta x

a r i s e  from  th e  e x p re s s  d e s i r e  o f  H enry George to  t a x  a l l  o f  th e  unearned

in c re m e n t , even  th o u g h  he r e a l i z e d  t h a t  i t  was im p o s s ib le  to  d e te rm in e

j u s t  how much u n e a rn e d  in c re m e n t was g e n e ra te d  i n  any g iv e n  y e a r .  T h is

c o n f l i c t  w i th in  G eorge r e f l e c t e d  i n  t h e  d i f f e r e n t  s ta n d s  ta k e n  by him on

v a r io u s  o c c a s io n s  i n  th e  S ta n d a rd , t h e  o f f i c i a l  new spaper o f  th e  s in g le  

70t a x  movement. However, when H enry G eorge engaged i n  a  d e b a te  w ith

J u s t i c e  D avid D udley F i e ld  i n  1885, he  m a in ta in e d  th e  fo llo w in g  p o s i t i o n :

F i e ld :  I n  whom would you have  th e  t i t l e  to  la n d  v e s te d —
i n  th e  S t a t e ,  o r  i n  th e  i n d iv i d u a l s ,  a s  now?

G eorge: I  w ould have th e  la n d  t i t l e s  a s  a t  p r e s e n t .

I t s  e f f e c t  /S in g le  T a x /, how ever, i f  c a r r i e d  a s  
f a r  a s  I  w ould l i k e  t o  c a r r y  i t ,  w ould be  to

68T here  w ere many who f e l t  t h a t  th e  s in g l e  t a x  w ould y i e l d  more 
re v e n u e  th a n  n eeded . S te v e n  B. Cord, Henry G eorge: Dreamer o r  R e a l i s t?
( P h i l a d e lp h ia :  U n iv e r s i ty  o f  P e n n sy lv a n ia  P r e s s ,  1965 ), pp . 3 8 -3 9 ,
6 7 -6 8 , 7 0 -7 1 , 85 , 121 -2 2 , 190-95 , 234 -3 5 .

69
A ly ea , F a irh o n e . pp . 108-10 .

^^Ibid.
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make th e  community th e  r e a l  owner o f  la n d ,  and 
th e  v a r io u s  nom inal ow ners v i r t u a l l y  t e n a n t s ,  
p a y i r s  g round  r e n t  i n  th e  sh ap e  o f  t a x e s .

F i e ld :  I f  you w ould have t i t l e s  a s  now, th e n  A, who
owns a  t e n  th o u san d  d o l l a r  house  and l o t  i n  
th e  c i t y ,  would s t i l l  c o n tin u e  to  be th e  owner, 
a s  he i s  a t  p r e s e n t?

G eorge; He w ould s t i l l  c o n tin u e  to  be th e  ow ner, b u t  a s  
t a x e s  w ere in c r e a s e d  upon la n d  v a lu e s  he  w ould , 
w h ile  s t i l l  c o n tin u in g  to  e n jo y  th e  f u l l  owner
s h ip  o f  t h e  h o u se , d e r iv e  l e s s  and l e s s  o f  th e  
p e c u n ia ry  b e n e f i t s  o f  th e  o w nersh ip  o f  th e  l o t ,  
w hich  w ould go i n  l a r g e r  and l a r g e r  p r o p o r t io n s  
to  th e  S t a t e ,  u n t i l ,  i f  th e  t a x a t io n  o f  la n d  
v a lu e s  w ere c a r r i e d  to  th e  p o in t  o f  a p p r o p r i a t 
in g  them  e n t i r e l y  th e  S t a t e  w ould d e r iv e  a l l  
th o s e  b e n e f i t s ,  an d , tho u g h  n o m in a lly  s t i l l  th e  
ow ner, he would become i n  r e a l i t y  a  t e n a n t  w ith  
a s s u re d  p o s s e s s io n ,  so  lo n g  a s  he c o n tin u e d  to  
pay  th e  t a x ,  w hich m igh t th e n  become i n  form , a s  
i t  would be  i n  e s s e n c e , a  g round  r e n t .

F i e ld :  . . . y o u  w ould i n c r e a s e  t h a t  amount i n d e f i n i t e l y ,
i f  I  u n d e rs ta n d  you , up to  th e  a n n u a l r e n t a l  
v a lu e  o f  th e  la n d ?

G eorge: I  w ould.

F i e ld :  . . . y o u  p ro p o se  f o r  th e  p r e s e n t  no change w h a te v e r
i n  a n y th in g , e x c e p t t h a t  th e  amount now r a i s e d  by 
a l l  m ethods o f  t a x a t io n  sh o u ld  be im posed  upon 
r e a l  e s t a t e  c o n s id e re d  a s  v a c a n t?

G eorge: F o r a  b e g in n in g , y e s .

F i e ld :  W ell, w hat do you c o n te m p la te  a s  th e  en d in g  o f  such
a  scheme?

G eorge: The ta k in g  o f  th e  f u l l  a n n u a l v a lu e  o f  la n d  f o r  th e
b e n e f i t  o f  th e  w hole p e o p le . I  h o ld  t h a t  la n d  
b e lo n g s  e q u a l ly  to  a l l ,  t h a t  la n d  v a lu e s  a r i s e  
from  th e  p re s e n c e  o f  a l l ,  and sh o u ld  be s h a re d  
among a l l .

F i e ld :  And t h i s  r e s u l t  you p ro p o se  to  b r in g  a b o u t by a
ta x  upon la n d  v a lu e s ,  le a v in g  th e  t i t l e ,  th e
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p r i v i l e g e  o f  s a l e ,  o f  r e n t ,  o f  te s ta m e n t ,  th e  
same a s  a t  p re s e n t?

71G eorge; Yes,

The d e b a te  i n d ic a te d  t h a t  George was a  l im i t e d  s in g l e  ta x e r  i n  th e  

s h o r t - r u n ,  when th e  u nearned  in c re m e n t from  la n d  was g r e a t e r  th a n  g overn 

ment need ; how ever, a s  th e  need in c r e a s e d ,  he had no qualm s abou t ta k in g  

i t  a l l .  One co u ld  a rg u e  t h a t  George d id  n o t a d v o c a te  th e  ta k in g  o f  a l l  

th e  r e n t  b e c au se  i t  v/as n o t p o l i t i c a l l y  e x p e d ie n t to  e x a p p ro p r ia te  th e  

v a lu e  a l l  a t  once . N e v e r th e le s s , he d id  p la n  to  ta k e  i t  a l l  a t  some 

f u tu r e  d a te  i f  i t  w ere  e v e r  needed.

71
H enry G eorge, "Land and T a x a tio n : A C o n v e rsa tio n  Between David

D udley F i e ld  and H enry G eo rg e ,"  The Com plete Works o f  Henry G eorge. Our 
Land and Land P o l ic y  (G arden  C ity , New York: D oubleday, Page and Company,
1911), V o l. V I I I ,  pp . 225-30 .



CHAPTER I I I

THE HISTORICAL, SOCIAL, AND SELECTED ECONOMIC DEVELOPMENT OF
EDMOND, OKLAHOMA

I n tr o d u c t io n

I n  lo o k in g  f o r  an  a r e a  t h a t  w ould g iv e  th e  b e s t  exam ple o f  Henry 

G e o rg e 's  t h e s i s  t h a t  la n d  v a lu e  grow s a s  th e  p o p u la t io n  g row s, no 

b e t t e r  p la c e  c o u ld  be found th a n  Edmond, Oklahoma. I t s  g ro w th , a l 

th o u g h  r a p id  i n  th e  b e g in n in g , e v e n tu a l ly  slow ed  to  a  l e i s u r e l y  pace  

w hich  d id  n o t change u n t i l  a f t e r  th e  I 9 5 0 's .  F u r th e r  re a s o n s  f o r  th e  

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

d a ta ,  th e  s i z e  o f  th e  c i t y ,  and th e  p o t e n t i a l  o f  u n ea rn ed  in c re m e n t 

c r e a te d  by a  s t a t e  e d u c a t io n a l  i n s t i t u t i o n .

T h is  c h a p te r  w i l l  p r e s e n t  d a ta  on h i s t o r i c a l ,  dem ograph ic , and 

s e l e c t e d  economic and s o c i a l  c h a r a c t e r i s t i c s  i n  o rd e r  to  g iv e  a  c l e a r e r  

p i c t u r e  o f  th e  f o rc e s  t h a t  c o n t r ib u te d  t o  th e  g row th  o f  la n d  v a lu e  i n  

Edmond, A d i s c u s s io n  o f  th e  e a r l y  h i s t o r y  and p h y s ic a l  c h a r a c t e r i s t i c s  

w i l l  be fo llo w e d  by  d a ta  on p o p u la t io n , l a b o r  f o r c e ,  em ploym ent, r e 

t a i l  t r a d e ,  s e r v i c e s ,  c o l l e g e  e n ro l lm e n t, a s s e s s e d  v a lu a t io n  f o r  b o th  

Edmond and Oklahoma C ounty, and p l a t t e d  l o t s  and a c re a g e  w i th in  th e  

c i t y  l i m i t s  from  1941 th ro u g h  1965.
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E a r ly  H is to ry  o f  Edmond. Oklahoma

The fo u n d in g  o f  Edmond, Oklahoma, was a s s o c ia te d  w ith  th e  la n d -  

hungry d e s i r e s  o f  th e  w h ite  man and th e  r a v is h e d ,  d w in d lin g  number o f  

th e  r e s e t t l e d ,  l a n d - r i c h  In d ia n s  i n  Oklahoma. As th e  In d ia n  p o p u la t io n  

d e c re a s e d , th e  la n d  s e t  a s id e  f o r  t h e i r  u se  ap p eared  to  many w h i te s  a s  

e x c e s s iv e  and w a s ted  th ro u g h  non u s e . The p r e s s u r e  p la c e d  upon th e  

p o l i t i c i a n  by th e  "Boom ers" to  open th e  la n d  became enorm ous. Even 

th e  I n d ia n s  f e l t  t h e  p r e s s u r e ;  n e v e r th e le s s ,  th e  r e p r e s e n t a t i v e s  o f  th e  

F iv e  C iv i l i z e d  T r ib e s  " a g re e d  i n  Ju n e  1886 to  r e j e c t  a l l  o f f e r s  from  

th e  governm ent f o r  th e  p u rp o se  o f  la n d  f o r  th e  u se  o f  c i t i z e n s  o f  th e  

U n ited  S t a te s ." ^

However, a s  th e  p r e s s u r e  to  open th e  la n d  m ounted, th e  C reek 

In d ia n s  d e c id e d  to  n e g o t i a te  w ith  th e  f e d e r a l  governm ent b e fo r e  i t  was 

to o  l a t e .  I n  J a n u a ry , 1889, th e y  " r e le a s e d  th e  U n ited  S t a t e s  from  a l l  

r e s t r i c t i o n s  on th e  u se  o f  th e  e n t i r e  C reek c e s s io n  o f  1866" and s o ld  

o v e r 3 ,4 0 0 ,0 0 0  a c r e s  f o r  $ 2 ,2 0 0 ,0 0 0 . The S em ino le , fo llo w in g  th e  le a d  

o f  th e  C reek , r e l e a s e d  t o  th e  U n ited  S t a te s  o v e r  2 m i l l io n  a c r e s  f o r  

$ 1 .9  m i l l io n .

Under th e  te rm s  o f  th e  two a g re e m e n ts , th e  C reek  w ere to  r e c e iv e  

$ .9 5  an  a c re  f o r  u n a ss ig n e d  la n d  and $ .7 5  an  a c re  f o r  la n d  a s s ig n e d  

to  o th e r  I n d ia n s .  The Sem inole r e c e iv e d  s l i g h t l y  l e s s  p e r  a c re  (a b o u t 

15 c e n ts  l e s s )  b e c au se  th e y  had been  o v e rp a id  i n  th e  la n d  agreem ent I n  

th e  Sem inole c e s s io n  o f  1866.

Roy G i t t i n g e r ,  The F o rm atio n  o f  th e  S t a t e  o f  Oklahoma (Norman, 
Oklahoma: U n iv e r s i ty  o f  Oklahoma P r e s s ,  1939), p . 179.
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The fo rm a l a c c e p ta n c e  o f  th e s e  two p r o p o s a ls ,  i n  th e  form  o f  two 

b i l l s ,  was acknow ledged when P r e s id e n t  C le v e la n d  s ig n e d  them  on March 1 

and 2 , 1889. On March 23 , P r e s id e n t  H a r r is o n  i s s u e d  a  p ro c la m a tio n  de

c l a r i n g  t h a t  th e  Oklahoma D i s t r i c t  would be open to  f r e e h o ld e r s  a t  

noon A p r i l  22 , 1889.

However, i n  th e  e n su in g  h a s te  to  p a s s  th e  b i l l s  b e fo re  C ongress 

a d jo u rn e d , no p r o v is io n s  w ere made fo r  th e  co u n ty  and m u n ic ip a l o f f i 

c i a l s  who w ere  needed  to  h e lp  e s t a b l i s h  to w n - s i te s  on p u b l ic  la n d .

T hese d e f i c i e n c i e s ,  and  a  s i z e  l i m i t a t i o n  o f  320 a c r e s  p la c e d  upon any 

p o t e n t i a l  to w n - s i t e ,  w ere to  c a u se  p rob lem s i n  th e  b e g in n in g  f o r  Okla

homa C ity ,  G u th r ie , Edmond, and many o th e r  tow ns new ly form ed i n  th e  

d i s t r i c t .

Edmond, named a f t e r  Eddy B. Townsend, th e  s u c c e s s f u l  l i t i g a n t  f o r

2
th e  ow nersh ip  o f  a  p a r t  o f  th e  o r i g i n a l  Edmond to w n - s i te  , was to  be 

t h e  c o u n ty  s e a t  o f  V e n tu ra  County. B u t, w ith  th e  p a ssa g e  o f  The 

O rgan ic  Act o f  May 2 , 1890, w hich gave th e  t e r r i t o r y  w est o f  th e  F iv e  

C iv i l i z e d  T r ib e s  a  fo rm a l governm en t, th e  number o f  c o u n t ie s  e s ta b 

l i s h e d  a t  th e  t e r r i t o r i a l  c o n v e n tio n  a t  G u th r ie  i n  J u ly ,  1889, was 

re d u c e d  from  te n  to  s i x .  T h is  p r o v is io n  p la c e d  Edmond w i th in  th e  

c o u n ty  l i m i t s  o f  Oklahoma C ounty. N e v e r th e le s s ,  i t  was f e l t  i n  1890,

2
George H. S h i rk ,  Oklahoma P la c e  Names (Norman, Oklahoma: Univ

e r s i t y  o f  Oklahoma P r e s s ,  1965 ), p . 70.

O th er r e s e a r c h  i n d i c a t e s  t h a t  "Edmond was named f o r  one o f  th e  
o f f i c i a l s  o f  th e  Oklahoma D iv is io n  o f  th e  S a n ta  Fe R a i l r o a d ."  S t e l l a  
B a r to n  F o rd ic e ,  " H is to ry  o f  Edmond, Oklahoma" (u n p u b lish e d  M a s te r 's  
t h e s i s .  D epartm ent o f  H is to r y ,  U n iv e r s i ty  o f  Oklahoma, 1927 ), p . 6,
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" t h a t  w ith  th e  s e t t le m e n t  o f  th e  u noccup ied  la n d s  co u n ty  l i n e s  w i l l  

be r e s to r e d  to  i t s  fo rm er p la c e  on th e  maps o f  th e  T e r r i t o r y  w ith  

Edmond a s  i t s  c a p i t o l . " ^  But t h i s  was j u s t  a  dream  t h a t  would never 

m a te r i a l i z e .

Edmond, ab o u t h a lf -w a y  betw een  th e  c i t i e s  o f  G u th r ie  and Okla

homa S t a t i o n  ( th e  word C ity  was f i r s t  u sed  by  th e  P o s t O f f ic e  i n  1924), 

was e s ta b l i s h e d  n e x t to  th e  t r a c k s  o f  th e  S a n ta  Fe on th e  f i r s t  day 

o f  th e  ru n . U sing th e  S a n ta  Fe t r a c k s  a s  a  bench  m ark, th e  Sem inole
4

Town Company, among s e v e r a l  o th e r  com panies , l a i d  o u t th e  to w n - s i te

o f  Edmond. I t  was p l a t t e d  i n c o r r e c t l y ,  a s  was G u th r ie  and Oklahoma

C ity ,  b e c au se  th e  r a i lw a y  t r a c k s  had b e e n  l a i d  i n  a  n o r th - e a s t e r l y

d i r e c t i o n  and n o t i n  a  t r u e  n o r th  and so u th  d i r e c t i o n .  O ther f a c to r s

c o m p lic a te d  th e  s i t u a t i o n  a s  w e l l ;

The o r i g i n a l  to w n - s i te  o f  Edmond in c lu d e d  th e  so u th 
e a s t  q u a r t e r  o f  s e c t io n  tw e n ty - s ix ,  to w n sh ip  fo u r te e n ,  
n o r th  o f  ra n g e  th r e e  w e s t ,  and th e  n o r th e a s t  q u a r t e r  
o f  s e c t io n  t h i r t y - f i v e ,  to w n sh ip  f o u r te e n ,  ra n g e  th r e e  
w e s t . H om esteads w ere f i l e d  upon th e  same la n d s  by 
E. B. Townsend and A. F. S m ith . I n  th e  t r i a l  o f  a  
c o n te s t  f i l e d  by Townsend, th e  l o c a l  la n d  o f f i c e  de
c id e d  i n  fa v o r  o f  Edmond, and Townsend a p p e a le d  to  th e  
G e n e ra l Land O f f ic e .  I n  a  com prom ise w ith  S m ith , th e  
town s e c u re d  f r e e  from  c o n te s t  120 a c r e s .^

The s e t t le m e n t  o f  th e  l i t i g a t i o n ,  a lth o u g h  n o t f r e e  from  fra u d  o r  

p e r ju r y  on b o th  s id e s ,  l e f t  Townsend i n  c o n t r o l  o f  f o r t y  a c re s  o f

0
M arion T u t t l e  Rock, I l l u s t r a t e d  H is to r y  o f  Oklahoma (Topeka, 

K ansas: 0 . B. H am ilton  and S ons, 1 8 9 0 ), p . 175.

^ L u th er B. H i l l ,  A H is to ry  o f  The S t a t e  o f  Oklahoma (C hicago : 
The Lewis P u b l is h in g  Company, 1908), pp . 231 -33 .

^Rock, I l l u s t r a t e d  H is to ry  o f  Oklahoma, pp . 177-78.
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Edmond to w n - s i te  f o r  w hich he p a id  $375 o r  $10 p e r  a c re  w ith  2 i  a c r e s  

s e t  a s id e  f o r  " p a rk , s c h o o l,  and o th e r  p u b lic  p u rp o se s " , and $ 1 .25  p e r  

a c re  f o r  th e  rem a in in g  120 a c re s  i n  acco rd an ce  w ith  th e  O rgan ic  Act o f  

May 2 , 1890.®

And, i n  Septem ber 1892, th e  f i r s t  s u b d iv is io n ,  th e  E. B. Townsend 

A d d itio n  to  Edmond, was p l a t t e d  and a c c e p te d  by th e  l e g a l  a u t h o r i t i e s  

o f  Edmond and Oklahoma County.

The g e n e ra l  c o n fu s io n  c r e a te d  a t  b o th  th e  f e d e r a l  and l o c a l  l e v e l  

d e la y e d  th e  o f f i c i a l  T ru s te e  Deed s a l e s  u n t i l  "The S e c re ta r y  o f  th e  

I n t e r i o r  s u s ta in e d  th e  G en e ra l Land O ff ic e  and on F e b ru a ry  28, 1891,
7

o rd e re d  t h a t  S m ith ’ s  hom estead e n t r y  be c a n c e l le d ."  I n  March and 

A p r i l  o f  1891, th e  f i r s t  90 l o t s ,  a t  an  av e rag e  o f  $ 4 .15  p e r  l o t ,  w ere 

s o ld  and re c o rd e d , a lth o u g h  Edmond had been  o f f i c i a l l y  in c o r p o r a te d  on 

December 31 , 1889.

GENERAL CHARACTERISTICS OF EDMOND 

P h y s ic a l  C h a r a c t e r i s t i e s

The p h y s ic a l  c h a r a c t e r i s t i c s  o f  Edmond w ere a p t l y  d e s c r ib e d  i n  

1 890 by M arion Rock i n  h i s  I l l u s t r a t e d  H is to ry  o f  Oklahoma;

S u rro u n d in g  th e  town i n  a l l  d i r e c t i o n s  a r e  g e n t ly  
s lo p in g  r id g e s  and wooded h i l l s ,  i n t e r s p e r s e d  w ith  
v a l l e y s  o f  u n su rp a sse d  f e r t i l i t y .  Looking from  Edmond 
i s  s e e n  i n  th e  f a r  d i s ta n c e  th e  dim o u t l i n e  o f  a  h ig h

® B erlin  B. Chapman, "The L eg a l S ooners  o f  1889 i n  Oklahom a," The 
C h ro n ic le s  o f  Oklahoma. V ol. XXXV, No. 4 , (1 9 5 7 -5 8 ), pp . 405-409.

^Ibid.. p. 406.
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and r o l l i n g  r id g e  c u rv in g  l i k e  a  h o rs e - s h o e , w ith  one 
h e e l  r e s t i n g  upon th e  r a i l r o a d  f a r  to  th e  so u th ; and 
th e  o th e r  an  e q u a l d i s ta n c e  to  th e  n o r th .  T hat r id g e  
i s  f i f t e e n  m ile s  away, and l i k e  a  fram e to  a  p i c t u r e  
i t  d e f in e s  th e  w e s te rn  l i m i t  o f  V e n tu ra  c o u n ty , and 
in c lu d e s  ab o u t two hundred  and tw e n ty - f iv e  th o u san d  
a c r e s  o f  a s  r i c h  la n d  a s  i s  to  be  found i n  any S t a te  
o r  T e r r i t o r y ,  and m ost o f  t h i s  i s  t r i b u t a r y  to  th e  
c i t y  o f  Edmond. I n  th e  d i s ta n c e  a r e  se e n  th e  many 
b r ig h t  g re e n  r ib b o n s  o f  t r e e s .  They mark th e  t r i b u 
t a r i e s  o f  th e  th r e e  c re e k s  t h a t  le n d  such  a  charm  and 
b e a u ty  to  th e  g e n e ra l  la n d s c a p e . T hese a re  from  fo u r  
to  f iv e  m ile s  a p a r t ,  and a r e  known a s  Chisholm , B lu f f ,  
and D eer c re e k s .  A ll  have b e a u t i f u l  v a l l e y s ,  and i n  
many p la c e s  a r e  h e a v i ly  f r in g e d  w ith  e x c e l le n t  oak  and 
w a ln u t t im b e r . They ru n  i n  a  n o r th e a s te r l y  d i r e c t i o n  
th ro u g h  th e  c o u n ty , and f in d  t h e i r  way i n to  th e  C o tto n 
wood, w hich i n  t u r n  b le n d s  i t s  w a te r s  w ith  t h a t  o f  th e  
C im arron , tw en ty  m ile s  t o  th e  n o r th e a s t .

Between a l l  th e s e  c re e k s  th e  la n d  i s  j u s t  s u f f i 
c i e n t l y  u n d u la t in g  to  d r a in  w e l l ,  and nowhere do th e  
v a l l e y s  and h ig h la n d s  meet so  a b r u p t ly  a s  to  make a  
s t r i k i n g  c o n t r a s t .  They o f te n  b le n d  so  im p e rc e p t ib ly  
t h a t  i t  i s  h a rd  to  t e l l  w here th e  one b e g in s  and th e  
o th e r  en d s ; and so lu x u r i a n t  i s  th e  g row th  o f  b lu e -  
s tem  and o th e r  g r a s s e s  t h a t  i t  w ould be d i f f i c u l t  to  
f in d  a  s p o t  t h a t  w ould n o t y i e l d  from  one to  th r e e  
to n s  o f  hay to  th e  a c r e .

The ra v a g e s  o f  tim e  and c i v i l i z a t i o n  have somewhat a l t e r e d  th e  

p e a c e fu l  v a l l e y s  and wooded h i l l s  found by Mr. Rock. However, th e  

sc en e  so a p t l y  p ic tu r e d  by him , had been  h ig h ly  s u c c e s s f u l  i n  a t t r a c t 

in g  s e t t l e r s ,  many o f  whom have rem ain ed  t o  b u i ld  th e  grow ing town o f  

Edmond.

g
Rock, I l l u s t r a t e d  H is to ry  o f  Oklahoma, p . 176.
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P o p u la tio n

Edmond e x p e r ie n c e d  a  r a p id  g row th  i n  th e  f i r s t  few y e a r s  o f  i t s  

e x is te n c e .  A f te r  th e  t u r n  o f  th e  c e n tu ry ,  a  more l e i s u r e l y  grow th 

r a t e  o f  a  l i t t l e  o v e r 3 p e r  c e n t  each  y e a r  was e x p e rie n c e d  (T ab le  1 ) ,  

e x c e p t f o r  th e  d ecade  o f  th e  G re a t D e p re ss io n , 1930-40, i n  w hich th e  

g row th  r a t e  t r i c k l e d  o f f  to  a  mere 1 p e r  c e n t  p e r  y e a r .  T h is  t r e n d  

was to  be r e v e r s e d  i n  th e  1 9 4 0 's ,  w i th  a  g row th  r a t e  o f  4 .7  p e r  c e n t  

a c h ie v e d  from  1940 t o  1950. From 1950 to  1960 a  r a t e  o f  3 ,5  p e r  c e n t  

was s u s ta in e d ,  and i n  th e  y e a r s  fo llo w in g  1960 th e  town e x p e r ie n c e d  a  

s i g n i f i c a n t  in c r e a s e  o f  8 .6  p e r  c e n t  i n  p o p u la t io n  from  1961 th ro u g h  

1964. B eg inn ing  i n  1964, th e  p o p u la t io n  grow th  e s tim a te d  by th e  

U n iv e r s i ty  o f  Oklahoma B ureau o f  B u s in e ss  R e se a rc h  i n d i c a t e s  t h a t  th e  

g row th  r a t e s  have f a l l e n  back  to  s l i g h t l y  o v e r 4 p e r  c e n t  f o r  th e  y e a r  

1964-65.

S o c ia l  and Economic C h a r a c t e r i s t i c s

In  th e  y e a r  o f  1960, (T a b le  2 ) ,  t h e  t o t a l  p o p u la t io n  o f  Edmond 

was 8 ,5 7 7 , w ith  1.1 p e r  c e n t  f o r e ig n  b o rn . The medium e d u c a t io n a l  

a t ta in m e n t  l e v e l  was 11 .9  p e r  c e n t  w ith  4 9 .6  p e r  c e n t c o m p le tin g  fo u r  

y e a r s  o f  h ig h  sc h o o l o r  more. Fem ales r e p r e s e n te d  3 8 .7  p e r  c e n t  i n  

th e  l a b o r  f o r c e ,  and unemployment was 2 .7  p e r  c e n t ,  w hich v/as below 

th e  s t a t e  a v e ra g e  o f  4 .4  p e r  c e n t .  The medium fa m ily  incom e was 

$ 5 ,2 0 4 , w ith  2 0 .5  p e r  c e n t  under $3 ,000  and 11 .8  p e r  c e n t  $10 ,000  o r
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TABLE 1

POPULATION OF EDMOND, OKLAHOMA, SELECTED TEARS, 1890 -  1965

D ate P o p u la tio n D ate P o p u la tio n

1890 294* 1950 6 ,086*

1900 965* 1960 8 ,577*

1910 2 ,0 9 0 ^ 1961 9 ,3 1 5 *

1920 2 ,4 5 2 ^ 1962 10,116*

1930 3 ,5 7 6 * 1963 10,986*

1940 4 ,0 0 6 * 1964

1965

11 ,907°

12 ,390°

S o u rc e ; *The Oklahoma Red Book. Com piled by W. B. R ic h a rd s .
(Oklahom a C i ty , Oklahoma, 1912 ), V o l. I I ,  p . 598.

* U .S ., B ureau  o f  The C ensus, T h i r te e n th Census o f  th e
U n ited  S t a t e s ;  1910. P o p u la t io n . V ol. I I ,

P o p u la t io n . V o l. I I ,

P o p u la t io n . V o l. I I ,

P o p u la t io n . V o l. I I ,

P o p u la t io n . V o l. I I ,

F o u r te e n th  Census o f  th e  U n ited  S t a t e s ;  1920. 

F i f t e e n t h  Census o f  th e  U n ite d  S t a t e s ;  1930. 

S ix te e n th  C ensus o f  th e  U n ited  S t a t e s ;  1940. 

S e v e n te e n th  Census o f  th e  U n ited  S t a t e s ;  1950. 

E ig h te e n th  C ensus o f  th o  U n ited  S t a t e s ;  1960.
C h a r a c t e r i s t i c s  o f  P o p u la t io n . V o l. I I ,

^B ureau  o f  B u s in e ss  R e s e a rc h , U n iv e r s i ty  o f  Oklahoma, 
Norman, Oklahoma. U npub lished  P o p u la t io n  e s t im a te s  b a se d  upon 2 .5  
p e rs o n s  p e r  g a s  m ete r i n  u se .

^ E s tim a te s  made by  u se  o f  g e o m e tric  mean.

Log 1964 (1 1 .9 0 7 )
1960 ( 8 .5 7 7 )  = Log 1 + r  (1 .0 8 6 )

N(4) Y ears
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TABLE 2

SOCIAL AND ECONOMIC CHARACTERISTICS , EDMOND, OKLAHOMA, 1960

Number P e r  Cent

T o ta l  P o p u la tio n 8 ,577 100.0
F o re ig n  o r  Mixed P a re n ta g e 208 2 .4
F o re ig n  Born 98 1.1

Y ears o f  School Com pleted
P e rso n s  25 Y ears Old and Over 4 ,276 100,0

High S c h o o l, 4 y e a rs 861 20.1
C o lle g e , 1 to  3 y e a r s 673 15 .7

4 y e a rs  o r  more 568 13 .3
M edian S choo l Y ears Com pleted 11 .9

Employment S ta tu s
M ale, 14 Y ears Old and Over 3,171 100.0

Not i n  L abor F o rce 789 2 4 .8
C i v i l i a n  L abor F o rce 2 ,382 100 .0

Employed 2 ,325 9 7 .6
Unemployed 57 2 .4

F em ale, 14 Y ears Old and Over 3 ,3 1 4 100.0
Not i n  L abor F o rce 2 ,0 3 0 61 .2

C i v i l i a n  L abor F o rce 1 ,284 100 .0
Employed 1,242 9 6 .7
Unemployed 42 3 .3

F am ily  Income i n  1959
A ll F a m il ie s 2 ,2 1 3 100 .0
F a m il ie s  w ith  Income L e ss

th a n  $ 3 ,000 454 2 0 .5
Feim ilies  w ith  Income o f

$10 ,000  o r  Over 261 11 .8
Medium Income $5 ,204

S o u rc e ; U, S . B ureau  o f  The C ensus, ïï. S . C ensus o f  
P o p u la tio n :  1960. V ol. I ,  C h a r a c t e r i s t i c s  o f  P o p u la t io n .
P a r t  38, S o c ia l  and Economie C h a r a c t e r i s t i c s  o f  The P o p u la tio n , 
F o r Urban P la c e s  o f  2 ,5 0 0  to  1 0 ,0 0 0 , T ab le  81, p . 201 .
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o v e r , w hich com pares w ith  th e  s t a t e  a v e ra g e  o f  $4 ,620  medium fam ily  

incom e w ith  3 1 .0  p e r  c e n t  under $3 ,000  and 10 .0  p e r  c e n t  $10 ,000  o r  

o v e r.

P o p u la tio n  and L abor F o rce

I n  1960, (T a b le  3 ) ,  t h e r e  w ere 6 ,4 8 5  p e rso n s  l i v i n g  i n  Edmond who 

w ere f o u r te e n  y e a r s  o ld  and o v e r , and , o f  th e s e  p e o p le , 56 ,5  p e r  c e n t 

w ere i n  th e  la b o r  f o rc e  and 55 .0  p e r  c e n t  w ere em ployed. A pproxim ately  

1 ,500  c o l le g e  s tu d e n ts  l i v i n g  i n  Edmond d u r in g  th e  sc h o o l y e a r  w ere i n 

c lu d e d  a s  p a r t  o f  th e  p e rs o n s  f o u r te e n  y e a r s  and o v e r, b u t n o t a s  a 

p a r t  o f  th e  l a b o r  fo rc e  u n le s s  th e y  w ere w orking o r  lo o k in g  f o r  work. 

Unemployed p e rs o n s  w ere n in e ty - n in e  o r  1 .5  p e r  c e n t  o f  th e  fo u r te e n  

y e a rs  o ld  and o v e r — o r  2 .7  p e r  c e n t  o f  th e  t o t a l  l a b o r  fo rc e .

Employment by O ccupation  and I n d u s t r i a l  Group

The fo u r  l a r g e s t  c a te g o r ie s  o f  employment by o c c u p a tio n , (T ab le  4 ) ,  

a r e  C le r i c a l  (6 6 5 ) , P r o f e s s io n a l  and T e c h n ic a l  (5 4 6 ) , C raftsm en  and 

Foremen (5 3 5 ), and O p e ra tiv e s  (4 8 2 ), The s i z e  and r e l a t i v e  im p o rtan ce  

o f  th e  c a te g o ry  o f  P r o f e s s io n a l  and T e c h n ic a l,  i n  com parison  to  th e  

number employed i n  o th e r  o c c u p a tio n s , r e f l e c t s  th e  economic im pact o f  

Edm ond's main b u s in e s s ,  e d u c a tio n .

I n  employment by i n d u s t r i a l  g ro u p , (T ab le  5 ) ,  th e  fo u r  l a r g e s t  c a te 

g o r ie s  a re  P r o f e s s io n a l  and R e t a i l  S e rv ic e s  (2 2 .8  p e r  c e n t ) .  W holesale  

and R e t a i l  T rade (2 2 .0  p e r  c e n t ) .  C o n s tru c t io n  (8 .8  p e r  c e n t ) ,  and 

P u b lic  A d m in is tra tio n  ( 8 .3  p e r  c e n t ) .
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TABLE 3

LABOR FORCE TO POPULATION, EDMOND, OKLAHOMA -  1960

1960
Number

P e r  Cent

T o ta l  P o p u la tio n 8 ,5 7 7 100 .0
P e rso n s  14 Y ears  and Over 6 ,485 7 5 .6
L abor F orce

Employed 3 ,5 6 7 5 5 .0
Unemployed 99 1 .5

T o ta l 3 ,6 6 6 5 6 .5
P e rso n s  Not i n  Labor F o rce 2 ,8 1 9 4 3 .5

S o u rce : Com piled from U .S ., B ureau o f  th e  C ensus, U.S.
Census o f  P o p u la tio n ;  1960. V ol. I ,  C h a r a c t e r i s t i c s  o f  Popu
l a t i o n . P a r t  38 , S o c ia l  and Economic C h a r a c t e r i s t i c s  o f  th e  Pop
u l a t io n ,  For Urban P la c e s  o f  2 ,5 0 0  to  1 0 ,0 0 0 , T ab le  81, p . 201.

In c lu d e d  a p p ro x im a te ly  1 ,580  s tu d e n ts .



TABLE 4

EMPLOYMENT BY OCCUPATION, EDMOND, OKLAHOMA -  1960

O c c u p a tio n No. o f  
M ales

P e r  Cent No. o f  
F em ales

P e r  C ent T o ta l
Employment

P r o f e s s io n a l  and T e c h n ic a l 303 1 3 .0 243 1 9 .6 546

F arm ers  and Farm M anagers 11 .4 ... 11

M anagers, O f f i c e r s  and P r o p r i e to r s 283 12 .2 26 2 .1 309

C l e r i c a l 168 7 .2 497 4 0 .0 665

S a le s  W orkers 155 6 .7 113 9 .1 268

C ra ftsm en  and Forem en 527 2 2 .7 8 .6 535

O p e ra tiv e s 407 1 7 .5 75 6 .0 482

P r i v a t e  H ousehold • • • 61 4 .9 61

S e r v ic e  W orkers 200 8 .6 191 1 5 .4 391

Farm  L a b o re rs 12 .5 ... 12

O th e r  L a b o re rs 153 6 .6 153

Not R e p o rte d 106 4 .6 20 2 .3 134
T o ta l s 2 ,3 2 5 100 .0 1 ,242 1 0 0 .0 3 ,5 6 7

P e r  C ent 6 5 .2 3 4 .8

S o u rc e : C om piled from  U .S .,  B ureau  o f  t h e  C ensus, U .S . C ensus o f  P o p u la t io n :  1960. V o l. I ,
C h a r a c t e r i s t i c s  o f  P o p u la t io n . P a r t  3 8 , S o c ia l  and Economic C h a r a c t e r i s t i c s  o f  t h e  P o p u la t io n ,  F o r 
U rban P la c e s  o f  2 ,5 0 0  t o  1 0 ,0 0 0 , T a b le  81 , p . 201 .

a»0»



TABLE 5

EMPLOYMENT BY INDUSTRIAL GROUP, EDMOND, OKLAHOMA -  1960

I n d u s t r i a l  Group Number
Employed

P e r  C ent o f  
T o ta l

A g r ic u l tu r e ,  F o r e s t  and F is h 32 .9

M ining 176 4 .9

C o n s tru c t io n 315 8 .8

D u rab le  Goods M a n u fa c tu rin g 99 2 .8

N ondurab le  Goods M a n u fa c tu r in g 157 4 .4

T r a n s p o r t ,  Com m unication, and o th e r  P u b l ic U t i l i t y 251 7 .0

W h o lesa le  and R e t a i l  T rade 785 2 2 .0

F in a n c e , In s u ra n c e  and R e a l E s t a t e 167 4 .7

B u s in e s s  and R e p a ir  S e r v ic e s 65 1 .8

P e r s o n a l  S e r v ic e s 217 6.1

E n te r ta in m e n t  and R e c r e a t io n  S e r v ic e s 57 1 .7

P r o f e s s io n a l  and R e la te d  S e r v ic e s 812 2 2 .8

P u b l ic  A d m in is t r a t io n 330 8 .3

I n d u s t r y  Not R e p o rte d 102 2 .8
3 ,5 6 7 10 0 .0

S o u rc e : C om piled from  U .S .,  B u reau  o f  th e  C ensus, U.S 
C h a r a c t e r i s t i c s  o f  P o p u la t io n ,  P a r t  3 8 . S o c ia l  and Economic

. C ensus o f  P o p u la t io n :  1960. V o l. I .  
C h a r a c t e r i s t i c s  o f  th e  P o p u la t io n ,  F o r

O)(O

Urban P la c e s  o f  2 ,5 0 0  t o  1 0 ,0 0 0 , T a b le  8 1 , p . 201 .
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E n ro llm e n t i n  C e n tra l  S t a te  C o lleg e

C e n tra l  S t a te  C o lleg e  was e s ta b l i s h e d  a s  th e  T e r r i t o r i a l  Normal

S chool on December 24, 1890, on la n d  d o n a ted  by Edmond: "The f i r s t

sc h o o l began  on November 9 , 1891, th e  tw e n ty - th re e  s tu d e n ts  m eeting  i n

th e  Epw orth League room o f  th e  u n fu rn is h e d  b u i ld in g  o f  th e  F i r s t  M eth- 
g

o d i s t  C h u rch ."  From i t s  humble b e g in n in g , i t  was to  grow i n  s i z e  to  

a  m ajo r e d u c a t io n a l  i n s t i t u t i o n  i n  th e  I 9 3 0 's  w ith  an  e n ro llm e n t o f  

over 4 ,0 0 0  s tu d e n t s ,  (T ab le  6 ) .  However, th e  G rea t D e p re ss io n  and 

i t s  tw in  c a ta s t r o p h e ,  th e  D ust Bowl, c r e a te d  an exodus l i k e  th e  one 

S te in b e c k  p i c tu r e d  i n  The G rapes o f  W rath, an  exodus w hich a f f e c te d  

n o t o n ly  Oklahoma i n  g e n e ra l  b u t C e n tra l  S t a te  Normal C o lleg e  i n  

p a r t i c u l a r .  A f u r t h e r  d e c l in e  i n  e n ro llm e n t was b ro u g h t ab o u t by 

W orld War I I .  The G. I . ' s  i n  u n ifo rm  b o l s t e r e d  th e  c o l le g e  e n ro llm e n t 

b o th  a t  C e n tra l  S t a te  C o lle g e  and e lse w h e re  i n  th e  n a t io n ,  b u t th e  

need f o r  t ro o p  re p la c e m e n ts  to  s u p p o rt  th e  Normandy In v a s io n  o f  June  

1944 b ro u g h t a  d rop  i n  C e n tra l  S t a t e 's  e n ro llm e n t i n  S ep tem ber, 1944, 

to  a  l e v e l  below  t h a t  o f  1900,

The e n ro llm e n t f ig u r e s  a f t e r  th e  w ar v a c i l a t e d  betw een  one and 

two th o u sa n d  u n t i l  th e  c o m p le tio n  o f  th e  T u rn e r  T u rn p ik e  and th e  N orth 

w est E x p re ss  Highway, b o th  o f  w hich made a c c e s s  to  Edmond e a s i e r .  

C e n tra l  S t a te  C o lle g e , w hich i s  now th e  t h i r d  l a r g e s t  c o l le g e  i n  th e  

s t a t e ,  h as  e x p e rie n c e d  an  an n u a l g row th  r a t e  from  1951-52 to  1965-66 

s l i g h t l y  o v e r 18 p e r  c e n t  p e r  y e a r ,  and had an e n ro llm e n t i n  1965 o f  

8 ,0 3 8 .

9
" G en era l C a ta lo g  (Edmond, Oklahoma: C e n tra l  S t a te  C o lle g e , 1963-

1966), p. 18.
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TABLE 6

ENROLLMENT, CENTRAL STATE COLLEGE, EDMOND, OKLAHOMA, 
SELECTED TEARS, 1900 to  1965*

Y ear
F a l l  S em este r 

E n ro llm en t Year
F a l l  S em este r 

E n ro llm en t

1900 319 1951 779

1910 1,685 1952 939

1920 2,054 1953 1,019

1930 4,075 1954 1,390

1940 1,439 1955 1,885

1941 1,654 1956 2 ,222

1942 1,903 1957 2 ,602

1943 1,416 1958 3 ,112

1944 308 1959 3 ,028

1945 386 1960 3 ,375

1946 817 1961 4 ,490

1947 1,051 1962 5,146

1948 946 1963 5 ,913

1949 1,090 1964 6,961

1950 1,945 1965 8,038

S o u rce : ^ a t a  s u p p lie d  by th e  O ff ic e  o f  A d m in is tra tio n s  and
R eco rd s , C e n tra l  S ta te  C o lle g e , Edmond, Oklahoma,
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Income and E x p e n d itu re s  a t  C e n tra l  S t a te  C o lleg e

C e n tra l  S t a te  C o lle g e , th e  s in g l e  most im p o r ta n t  in co m e-g en e r

a t in g  a c t i v i t y  i n  Edmond, was r e s p o n s ib le  fo r  much o f  th e  l o c a l  g ro w th . 

The s c h o o l 's  r a p id  g row th  i n  e n ro llm e n t was m atched by an  e q u a l ly  r a p id  

grow th  i n  th e  e x p e n d itu re s  made by th e  sc h o o l to  meet y e a r ly  c u r r e n t  

needs and to  c o n s t r u c t  b u i ld in g s  to  accommodate th e  grow ing s tu d e n t  

p o p u la t io n . The a l l o c a t i o n  o f  $ 4 ,5 2 0 ,0 0 0  i n  1965-66 f o r  new c o n s tr u c 

t i o n  n e a r ly  e q u a ls  th e  t o t a l  c o n s t r u c t io n  e x p e n d itu re  o f  th e  sc h o o l 

f o r  th e  p re v io u s  24 y e a r s .  The T o ta l  C u rre n t E xpense, much o f  w hich 

was expanded i n  Edmond, h as  r i s e n  from $220,219 i n  1941-42 to  $ 4 ,9 1 6 ,5 4 0  

i n  1965-66, o r  s l i g h t l y  more th a n  a  tw e n ty - tw o fo ld  i n c r e a s e  i n  expend

i t u r e s ,  w h ile  th e  I n s t r u c t i o n a l  E x p e n d itu re s , w hich  r e p r e s e n t  th e  

te a c h e r  s a l a r i e s  and a n c i l l a r y  c o s t s ,  have r i s e n  from  $135,177 i n  

1941-42 to  $ 2 ,1 6 5 ,8 6 8  i n  1965-66 , o r  s l i g h t l y  more th a n  s ix te e n f o ld  

in c r e a s e  i n  i n s t r u c t i o n a l  ex p en se , a s  shown i n  T a b le  7.

R e t a i l  T rade

The d a ta  com piled  i n  th e  r e p o r t  o f  th e  C ensus o f  B u s in e s s , R e t a i l  

T rad e , (T a b le  8 ) ,  f o r  Edmond, Oklahoma, shows t h a t  w h ile  th e  number o f  

b u s in e s s  e s ta b l is h m e n ts  engaged i n  r e t a i l  t r a d e  have n o t grown a p p re 

c ia b ly  s in c e  1948, th e  r e c e i p t s  have in c r e a s e d  a t  a  r a t e  o f  7 .8  p e r  

c e n t  p e r  y e a r  from  th e  $ 5 .4  m i l l io n  i n  1948 to  s l i g h t l y  o v e r $17 

m i l l io n  i n  1963. P a y r o l l ,  when f ig u r e d  a s  a  p e rc e n ta g e  o f  R e c e ip ts ,  

has  f a l l e n  from  a  1948 h ig h  o f  9 .6  p e r  c e n t  to  th e  1963 l e v e l  o f  8 .5  

p e r  c e n t ,  w h ile  i n  th e  y e a r  o f  1954, th e  P a y r o l l  o f  R e c e ip ts  f e l l  t o
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TABLE 7

AMÜAL INCOME AND SELECTED EXPENDITURES FOR 
CENTRAL STATE COLLEGE, EDMOND, OKLAHOMA, 1941-1965

Y ear
T o ta l  Cur
r e n t  Income

I n s t r u c t i o n a l
E x p e n d itu re s

T o ta l  C u rre n t 
Expense

New C o n s tru c t io n  
(D ate  o f  I s s u e )

1965-66 55 ,4 4 5 ,5 9 6 S 2 ,1 6 5 ,8 6 8 $ 4 ,9 1 6 ,5 4 0 84,,520 ,,000
64-65 4 ,09 8 ,5 1 2 1 ,6 9 5 ,8 3 3 4 ,0 5 3 ,1 3 6 985,,000
63-64 3 ,8 1 9 ,3 9 7 1 ,6 3 7 ,5 9 3 3 ,7 0 6 ,3 5 3 1 ,925,,000
62-63 3 ,21 9 ,8 2 2 1 ,292,431 3 ,1 4 5 ,6 4 0
61-62 3 ,027,801 1 ,077,461 2 ,6 7 6 ,9 7 6 1 ,600,,000

1960-61 2 ,2 5 8 ,8 8 7 905 ,314 2 ,2 5 1 ,1 9 8 280,,000
59-60 2 ,1 0 1 ,8 4 7 842 ,273 1 ,9 6 7 ,8 1 6 .
58-59 1,7 0 9 ,5 9 3 662,044 1 ,6 4 1 ,2 3 7 .
57-58 1 ,4 1 5 ,4 1 5 547,536 1 ,3 9 5 ,9 4 4 175,,000
56-57 1 ,21 1 ,4 7 9 458,441 1 ,1 2 8 ,5 6 0 • • • • •

1955-56 1 ,1 0 0 ,4 9 4 404,296 991,872 250,,000
54-55 919,815 346,054 829,120 .
53-54 834,892 337,472 795,931
52-53 716,320 261,408 690 ,217 .
51-52 858,443 230,129 724,108

1950-51 696,145 229 ,628 644 ,687 275, 000
49-50 722,788 233 ,336 622,765 , . .
48-49 633,373 207 ,359 592,944
47-48 564,924 198,473 545,079
46-47 479,489 157,159 477,280

1945-46 277,423 155,954 286 ,437
44-45 . ’ a * * a ’ a

43-44
42-43

374 ,622^ 163,873^ 305 ,693^

41-42 217 ,968 135,117 220,219

S o u rc e : F i r s t  th ro u g h  th e  T h i r te e n th  B ie n n ia l  R e p o rt o f  t h e  Okla
homa S ta te  R eg en ts  f o r  H ig h er E d u c a tio n .

^ h e  s t a t e  a p p ro p r ia t io n s  f o r  1943-44 and 1944-45 a r e  th e  same, b u t 
th e  d a ta  on T o ta l  C u rre n t Incom e, I n s t r u c t i o n a l  E x p e n d itu re s , and T o ta l  
C u rre n t Expense w ere n o t g iv e n  i n  th e  Second Biennial R e p o rt of t h e  Okla
homa S t a t e  R eg en ts  f o r  H igher E d u c a tio n .

^The s t a t e  a p p r o p r ia t io n s  f o r  1941-42 and 1942-43 a r e  th e  saune, b u t 
th e  d a ta  on th e  T o ta l  C u rre n t Incom e, I n s t r u c t i o n a l  E x p e n d itu re s , and T o ta l  
C u rre n t Expense w ere n o t g iv e n  i n  t h e  F i r s t  B ie n n ia l  R e p o rt o f  The O kla
homa S t a t e  R eg en ts  f o r  H ig h er E d u c a tio n .



TABLE 8

RETAIL TRADE -  AREA STATISTICS, EDMOND, OKLAHOMA, 
YEARS, 1948, 1954, 1958, 1963

P a id  E m ployees, Work
week ended  n e a r e s t  
November 1 5 .__________

A c tiv e  
P r o p r i e to r s  o f

Year
No. o f  

E s ta b l is h m e n ts
R e c e ip ts  
( S I ,0 0 0 )

P a y r o l l  
Y ear 
(8 1 ,0 0 0 )

T o ta l
(Number)

F u l l
Workweek
(Number)

U n in c o rp o ra te d
B u s in e s s e s

(Number)

1948 83 8 5 ,4 0 4 8 517 337 264 89

1954 92 9 ,4 9 8 733 326 283 97

1958 82 10 ,307 906 380 330 96

1963 86 17 ,029 1 ,444 494 . . . 84

S o u rc e ; U .S ., B ureau  o f  The C ensus, 1963 C ensus o f  B u s in e s s . V o l. I I ,  R e t a i l  T ra d e -A re a  
S t a t i s t i c s ,  P a r t  3 . C o u n tie s ;  C i t i e s  o f  2 ,5 0 0  I n h a b i t a n t s  o r  M ore: 1963, T a b le  3 , p . 3 8 -1 2 ; d a ta
f o r  1958 from  1958 I b i d . .  T a b le  102, p . 3 6 -1 2 ; d a ta  f o r  1954 from  1954 I b i d . .  T a b le  102, p . 3 6 -1 0 ; 
a n d , d a ta  f o r  1948 from  1948 I b i d . . T a b le  102, p . 3 6 -1 0 ,
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th e  low l e v e l  o f  7 .7  p e r  c e n t .  The d a ta  f o r  a v e ra g e  s a l a r y ,  a s  d e te r 

mined by th e  P a y r o l l  d iv id e d  by th e  P a id  E m ployees, Workweek ended 

n e a r e s t  November 15, h a s  r i s e n  from  $1 ,534  i n  1948 to  $2 ,923  i n  1963. 

W hile t h i s  f ig u r e  was n o t i n d i c a t i v e  o f  t h e  a v e ra g e  s a la r y  o f  f u l l  tim e  

em ployees, i t  does i n d i c a t e  t h a t  an  a p p re c ia b le  i n c r e a s e  i n  av e rag e  

s a l a r y  h as  b e e n  a c h ie v e d . However, i n  th e  same tim e  i n t e r v a l ,  t h e  i n 

c re a s e  i n  a v e ra g e  s a l e s  p e r  em ployee a s  d e te rm in e d  by th e  R e c e ip ts  

d iv id e d  by P a id  Em ployees, Workweek ended n e a r e s t  November 15, hsis r i s e n  

from  $16,035 i n  1948 t o  $34 ,454  i n  1963.

The d a ta  on s a l e s  p e r  em ployee may r e f l e c t  s e v e r a l  t h in g s :  th e

i n f l a t i o n ,  a  change i n  m erc h an d is in g  te c h n iq u e  from  one o f  p e rs o n a l  

s e r v ic e  to  s e l f - s e r v i c e ,  an  i n c r e a s e  i n  t h e  number o f  f u l l  tim e  em

p lo y e e s  i n  r e l a t i o n  to  t o t a l  number o f  em ployees h i r e d  i n  t h e  week o f  

November 15, a n d /o r  a  s h i f t  from  th e  s m a l le r  s t o r e  t o  th e  l a r g e r  s t o r e  — 

w ith  some o f  th e  b u s in e s s e s  b e in g  owned and o p e ra te d  by f irm s  whose home 

o f f i c e s  a r e  n o t lo c a te d  i n  Edmond,

S e le c te d  S e rv ic e s

I n  th e  d a ta  g a th e re d  by th e  C ensus o f  B u s in e s s  S e le c te d  S e r v ic e s ,  

(T a b le  9 ) ,  i t  was shown t h a t  th e  number o f  b u s in e s s  e s ta b l is h m e n ts  and 

em ployees from  1948 t o  1963 a lm o s t d o u b le , w h ile  t h e  r e c e i p t s  in c r e a s e d  

a lm o s t f o u r f o ld .  The g row th  i n  R e c e ip ts  a v e ra g e  9 .5  p e r  c e n t  p e r  y e a r  

f o r  th e  f i f t e e n  y e a r  p e r io d ,  w h ile  t h e  r a t e  o f  g row th  i n  P a y r o l l  f o r  

th e  same p e r io d  was n e a r ly  9 p e r  c e n t .  P a y r o l l  a s  a  p e r  c e n t  o f  Re

c e i p t s  v a c i l a t e d  w id e ly  from  3 1 .3  p e r  c e n t  i n  1948 to  2 2 .4  p e r  c e n t  i n



TABLE 9

SELECTED SERVICES -  AREA STATISTICS, EDMOHD, OKLAHOMA, 
YEARS, 1948, 1954, 1958, 1963

P a id  E m ployees, Work
week ended n e a r e s t  
November 1 5 .

A c tiv e  
P r o p r i e t o r s  o f

Y ear
No. o f  

E s ta b l is h m e n ts
R e c e ip ts  
( S I , 000)

P a y r o l l  
Y ear 
( S I ,0 0 0 )

T o ta l
(Number)

F u l l
Workweek
(Number)

Unlnc o r p o r a t  ed 
B u s in e s s e s  

(Number)

1948 39 8 316* S 99 75* 67* 41*

1954 43 664 149 82 76 45

1958 70 981 250 144 136 72
1963 67 1 ,2 2 7 360 139 . .. 70

a t

S o u rc e : U .S ., B ureau  o f  The C ensus, 1963 C ensus o f  B u s in e s s . V o l. V I I ,  S e le c te d  S e rv ic e -A re a
S t a t i s t i c s ,  P a r t  3 , C o u n tie s ;  C i t i e s  o f  2 ,5 0 0  I n h a b i t a n t s  o r  More: 1963, T a b le  3 ,  p . 3 8 -1 0 ; d a ta  f o r  
1958 from  1958 I b i d . .  V o l. V I, T a b le  102, p . 3 6 -1 0 ; d a ta  f o r  1954 from  1954 I b i d . .  V o l. V I, T a b le  102, 
p . 3 6 -9 ;  an d , d a ta  f o r  1948 from  1948 I b i d . .  V o l. V I, T a b le  102, p . 3 6 -9 .

4 Amusement R e c e ip ts  and P a y r o l l  n o t d i s c lo s e d ,
1 H o te l ,  m o te l R e c e ip ts  and P a y r o l l  n o t d i s c lo s e d .
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1954 to  2 5 .5  p e r  c e n t  i n  1958, and th e n  a lm o st back  to  th e  o r ig i n a l  l e v e l  

w ith  2 9 .3  p e r  c e n t  i n  1963. The a v e ra g e  s a l a r y ,  a s  d e te rm in e d  by  th e  Pay

r o l l  d iv id e d  by th e  P a id  Em ployees, Workweek ended n e a r e s t  November 15, 

has  r i s e n  from  8 1 ,320  i n  1948 to  82 ,590  in  1963. W hile t h i s  f ig u r e  was 

n o t i n d i c a t i v e  o f  th e  a v e ra g e  s a la r y  o f  f u l l  tim e  em ployees, i t  does i n 

d i c a t e  t h a t  an  a p p re c ia b le  in c r e a s e  i n  a v e ra g e  s a la r y  h a s  been  a c h ie v e d . 

M eanwhile, th e  i n c r e a s e  i n  a v e ra g e  r e c e i p t s  p e r  em ployee a s  d e te rm in e d  by 

th e  R e c e ip ts  d iv id e d  by P a id  Em ployees, Workweek ended n e a r e s t  November 15, 

has  r i s e n  from  84 ,213  i n  1948 to  88 ,827  i n  1963. Much o f  th e  i n 

c re a s e  i n  r e c e i p t s  p e r  em ployee m ust be  a t t r i b u t e d  to  th e  i n c r e a s e  i n  

p r ic e s  o f  s e r v ic e s  r a t h e r  th a n  any r e a l  in c r e a s e  i n  p r o d u c t iv i t y .  However, 

i t  i s  p o s s ib le  t h a t  some o f  th e  in c r e a s e  may have r e s u l t e d  from th e  i n 

c re a s e  i n  e f f i c i e n c y  made p o s s ib l e  when an in c r e a s e  i n  demand re d u c e s  th e  

i d l e  moments t h a t  an  em ployee must spend  i n  w a i t in g  f o r  th e  n e x t cu s to m er.

When R e t a i l  S a le s  and S e le c te d  S e r v ic e s  d a ta  w ere com bined, th e y  

in d ic a te d  t h a t  th e  r a t e  o f  g row th  p e r  y e a r  from  1948 to  1963 f o r  Re

c e ip t s  was 8 .4  p e r  c e n t .  P a y r o l l  was 7 ,4  p e r  c e n t ,  Em ployees was 2 .9  p e r  

c e n t ,  and R e c e ip ts  p e r  e s ta b l is h m e n t  was 6 .9  p e r  c e n t .  The R e c e ip ts  p e r  

e s ta b l is h m e n t  g row th  r a t e  means an  in c r e a s e  i n  s a l e s  from  843 ,333  i n  1948 

to  8119,320 i n  1963.

A ssessed  V a lu a tio n  o f  Edmond and Oklahoma County

The a s s e s s e d  v a lu e  o f  p e rs o n a l  p r o p e r ty ,  p u b l ic  s e r v i c e s ,  and r e a l  

e s t a t e  fo r  Oklahoma County, (T a b le  1 0 ) , and Edmond, Oklahoma, (T a b le  11 ),



TABLE 10

ASSESSED VALUATION FOR OKLAHOMA COUNTY, ANNUALLY, 1938 -  1965

Y ear P e r s o n a l
P u b l ic  

S e rv ie  e s
R e a l

E s t a t e
T o ta l
V alue

N et*
V alue

1965 # 1 0 5 ,1 2 7 ,5 8 5 # 9 1 ,8 8 1 ,1 1 2 # 4 8 0 ,6 5 5 ,3 9 0 # 6 7 7 ,6 6 4 ,0 8 7 # 5 7 5 ,9 3 3 ,4 0 2

1964 9 9 ,7 4 3 ,6 6 0 8 7 ,1 9 6 ,3 1 6 4 5 0 ,7 3 2 ,0 5 5 637 ,672 ,031 5 3 8 ,7 3 7 ,9 9 6

1963 9 2 ,6 7 1 ,3 1 5 7 7 ,159 ,721 4 2 1 ,0 2 4 ,4 3 5 590 ,855 ,471 495 ,703 ,451

1962 8 7 ,0 5 1 ,7 3 5 7 3 ,2 6 5 ,0 2 8 3 9 4 ,6 6 8 ,1 4 0 5 5 4 ,9 8 4 ,9 0 3 463,531 ,888

1961 8 1 ,7 3 1 ,4 7 0 7 0 ,2 9 6 ,5 7 6 3 7 1 ,8 9 7 ,8 0 0 5 2 3 ,9 2 5 ,8 4 6 435 ,0 8 4 ,8 2 1

1960 7 6 ,0 6 2 ,1 9 5 6 8 ,1 6 5 ,3 6 2 3 4 7 ,1 2 7 ,6 8 5 4 9 1 ,3 5 5 ,2 4 2 4 0 5 ,4 4 6 ,9 6 2

1959 7 2 ,2 3 7 ,9 2 0 6 5 ,0 9 4 ,5 1 7 3 3 2 ,1 1 2 ,7 9 0 4 6 9 ,4 4 5 ,2 2 7 3 8 6 ,7 9 4 ,2 8 2

1958 6 4 ,9 6 0 ,4 2 0 5 7 ,8 8 2 ,6 3 6 3 1 8 ,7 9 2 ,5 6 5 441 ,635 ,621 3 6 0 ,5 1 4 ,9 9 6

1957 6 3 ,3 6 6 ,5 0 0 5 6 ,0 5 5 ,9 4 5 3 0 8 ,0 2 5 ,3 2 0 4 2 7 ,4 4 7 ,7 6 5 3 4 9 ,3 2 0 ,6 7 5

1956 6 2 ,2 6 4 ,6 5 5 5 3 ,1 5 2 ,3 4 4 2 9 0 ,4 9 8 ,4 7 5 4 0 5 ,9 1 5 ,4 7 4 3 3 0 ,2 3 6 ,4 6 4

1955 5 9 ,6 5 4 ,9 6 0 5 1 ,2 9 4 ,7 9 4 2 7 0 ,0 8 3 ,8 3 5 3 8 1 ,0 3 3 ,5 8 9 3 0 9 ,5 6 8 ,0 1 4

1954 5 7 ,7 1 7 ,3 1 0 49 ,871 ,821 2 4 9 ,8 8 5 ,6 7 5 3 5 7 ,4 7 4 ,8 0 6 2 9 0 ,2 4 4 ,0 4 6

1953 5 5 ,9 2 6 ,6 3 0 4 6 ,5 8 8 ,4 8 0 2 3 6 ,7 3 7 ,3 2 0 3 3 9 ,2 5 2 ,4 3 0 2 7 4 ,9 6 8 ,6 2 0

1952 5 5 ,1 3 5 ,2 3 0 4 4 ,8 6 3 ,1 7 7 2 2 3 ,6 3 5 ,0 0 5 3 2 3 ,6 3 3 ,4 0 6 2 6 2 ,5 5 0 ,8 2 6

1951 4 9 ,2 2 3 ,5 1 5 4 2 ,9 4 5 ,5 8 7 2 1 0 ,8 2 8 ,2 7 0 3 0 2 ,9 9 7 ,3 7 2 2 4 5 ,5 9 5 ,5 0 7

■«a00

(C o n tin u e d )



t a b l e 10 —  Continued

Y ear P e rs o n a l
P u b l ic

S e r v ic e s
R e a l

E s t a t e
T o ta l
V alue

N et*
V alue

1950 $ 4 6 ,1 1 5 ,3 7 5 S 4 0 ,1 8 3 ,4 4 7 $ 1 8 2 ,1 7 8 ,5 3 0 8 2 6 8 ,4 7 7 ,3 5 2 $ 2 2 0 ,0 2 9 ,3 6 2

1949 4 2 ,8 1 9 ,5 3 5 3 8 ,7 4 6 ,3 8 2 1 6 3 ,7 9 0 ,9 0 5 2 4 5 ,3 5 6 ,8 2 2 2 0 2 ,7 0 4 ,2 8 7

1948 3 8 ,8 3 6 ,5 3 5 3 6 ,393 ,121 1 5 6 ,4 6 3 ,2 4 5 231 ,692 ,901 189 ,170 ,851

1947 3 3 ,7 7 1 ,3 4 5 3 3 ,7 1 9 ,0 0 7 1 4 8 ,8 7 7 ,4 7 5 2 1 6 ,3 6 7 ,8 2 7 1 7 8 ,5 3 8 ,0 4 7

1946 2 6 ,9 6 5 ,3 5 0 3 1 ,7 8 7 ,2 6 3 1 2 5 ,8 8 9 ,5 7 0 1 8 4 ,6 4 2 ,1 8 3 1 5 5 ,2 8 3 ,9 5 3

1945 2 4 ,7 6 9 ,5 1 5 3 1 ,0 6 4 ,4 1 2 1 2 1 ,9 7 4 ,8 1 0 1 7 7 ,8 0 8 ,7 3 7 1 5 1 ,3 7 9 ,4 3 2

1944 2 3 ,0 0 9 ,8 3 0 3 0 ,2 5 3 ,4 0 6 108,821 ,1 1 0 1 6 2 ,0 6 6 ,3 4 6 138 ,229 ,941

1943 2 2 ,0 5 4 ,9 1 5 3 0 ,1 2 3 ,4 6 2 1 0 7 ,3 6 5 ,7 3 5 1 5 9 ,5 4 4 ,1 1 2 1 3 7 ,4 9 2 ,4 9 7

1942 N.A. N.A. N.A. N.A. N.A.

1941 1 8 ,9 7 5 ,4 9 0 2 8 ,0 8 9 ,5 4 2 1 0 7 ,4 9 4 ,6 3 0 1 5 4 ,5 5 9 ,6 6 2 1 3 4 ,2 3 6 ,5 5 2

1940 1 9 ,7 0 3 ,0 0 4 2 7 ,2 9 3 ,0 7 9 1 0 4 ,6 6 3 ,4 1 0 1 5 1 ,6 5 9 ,4 9 3 1 3 3 ,2 1 7 ,7 3 8

1939 2 3 ,4 2 4 ,5 0 0 2 7 ,1 5 1 ,2 6 3 1 0 2 ,6 0 4 ,9 7 5 1 5 3 ,1 8 0 ,7 3 8 1 3 5 ,9 1 9 ,6 3 8

1938 2 4 ,0 3 2 ,1 8 5 2 6 ,956 ,721 1 0 0 ,8 8 0 ,3 7 7 1 5 1 ,8 6 9 ,2 8 3 1 3 6 ,3 6 7 ,0 1 9

(o

S o u rc e : Oklahoma C ounty  Tax A s s e s s o r 's  O f f ic e .

N.A. : Not A v a i la b le

^ o t a l  v a lu e  m inus t a x  exempt p r o p e r ty .



TABLE 11

ASSESSED VALUATION FOR EDMOND, OKLAHOMA, OKLAHOMA COUNTY, ANNUALLY, 1938 -  1965

Y ear P e r s o n a l
P u b l ic

S e r v ic e s
R ea l

E s t a t e
T o ta l
V alue

N et*
V alue

1965 $ 1 ,4 5 6 ,6 8 5 8 1 ,1 2 2 ,3 1 3 8 9 ,0 5 4 ,6 5 0 8 1 1 ,6 3 3 ,6 4 8 8 9 ,1 7 4 ,5 3 8

1964 1 ,2 2 3 ,6 8 0 9 30 ,734 7 ,7 6 9 ,4 2 5 9 ,9 2 3 ,8 3 9 7 ,6 6 4 ,8 5 9

1963 9 26 ,885 897 ,887 6 ,4 8 9 ,9 9 5 8 ,3 1 4 ,7 6 7 6 ,3 5 6 ,8 6 2

1962 8 51 ,250 659 ,248 5 ,8 2 8 ,1 6 5 7 ,3 3 8 ,6 8 3 5 ,500 ,098 -

1961 766 ,905 545,781 5 ,2 5 8 ,2 2 5 6 ,570 ,9 1 1 4 ,8 7 5 ,0 4 6

1960 696 ,555 482 ,434 4 ,4 2 3 ,7 6 0 5 ,6 0 2 ,7 4 9 4 ,0 7 9 ,8 4 9

1959 611 ,590 3 29 ,492 4 ,0 4 8 ,9 7 0 4 ,9 9 0 ,0 5 2 3 ,5 6 5 ,9 1 7

1958 523 ,895 335 ,397 3 ,7 7 3 ,8 8 0 4 ,6 3 3 ,1 7 2 3 ,2 5 1 ,8 3 2

1957 511 ,905 3 1 4 ,2 3 3 3 ,6 2 5 ,5 1 5 4 ,4 5 1 ,6 5 3 3 ,1 1 1 ,4 4 3

1956 520 ,450 284 ,015 3 ,2 4 3 ,2 6 0 4 ,0 4 7 ,7 2 5 2 ,8 5 5 ,1 7 5

1955 502 ,415 259 ,874 2 ,9 9 8 ,5 4 5 3 ,7 6 0 ,8 3 4 2 ,6 3 5 ,0 7 4

1954 492 ,885 2 4 8 ,0 8 3 2 ,7 6 9 ,4 0 5 3 ,5 1 0 ,3 7 3 2 ,4 0 6 ,1 0 8

1953 425 ,280 247 ,692 2 ,7 2 7 ,7 9 0 3 ,4 0 0 ,7 6 2 2 ,3 1 4 ,4 1 2

1952 427 ,585 2 4 7 ,4 7 3 2 ,6 0 4 ,0 0 5 3 ,2 7 9 ,0 6 3 2 ,1 9 0 ,1 7 8

1951 4 10 ,175 2 37 ,754 2 ,5 3 8 ,7 5 5 3 ,1 8 6 ,6 8 4 2 ,1 1 2 ,8 8 4

00o

( C o n tin u ed )



TABLE 11 —  Continued

Y ear P e r s o n a l
P u b lic

S e r v ic e
R e a l

E s t a t e
T o ta l
V a lu e

' N et*  
V alue

1950 S 312 ,305 @ 234 ,892 $ 1 ,9 6 1 ,9 2 5 $ 2 ,5 0 9 ,1 2 2 $ 1 ,5 7 5 ,0 3 2

1949 3 0 0 ,9 7 5 211 ,119 1 ,8 9 0 ,9 9 5 2 ,4 0 3 ,0 8 9 1 ,5 3 3 ,3 7 4

1948 2 87 ,380 192,184 1 ,8 1 3 ,1 1 5 2 ,2 9 2 ,6 7 9 1 ,4 4 6 ,1 9 4

1947 2 82 ,600 187 ,112 1 ,7 3 5 ,9 4 0 2 ,2 0 5 ,6 5 2 1 ,4 3 3 ,6 4 7

1946 2 23 ,500 188,004 1 ,4 4 9 ,4 1 5 1 ,8 6 0 ,9 1 9 1 ,2 2 0 ,3 0 4

1945 229 ,935 1 8 3 ,863 1 ,4 2 5 ,4 7 0 1 ,8 3 9 ,2 6 8 1 ,2 4 8 ,9 0 3

1944 174 ,840 180 ,803 1 ,2 2 3 ,3 1 0 1 ,5 7 8 ,9 5 3 1 ,0 6 0 ,5 0 3

1943 163 ,620 176 ,334 1 ,2 2 1 ,7 2 5 1 ,5 6 1 ,6 7 9 1 ,0 8 1 ,0 3 9

1942 N.A. N.A. N.A. N.A. N.A.

1941 114 ,725 164,581 1 ,2 0 7 ,7 2 0 1 ,4 8 7 ,0 2 6 1 ,0 3 9 ,8 0 6

1940 122 ,235 161,014 1 ,1 9 5 ,0 8 5 1 ,4 7 8 ,3 3 4 1 ,0 5 2 ,2 6 9

1939 135 ,280 157 ,838 1 ,1 6 8 ,6 3 5 1 ,4 6 1 ,7 5 3 1 ,0 6 6 ,7 5 8

1938 119 ,325 168 ,349 1 ,1 5 3 ,1 7 6 1 ,4 4 0 ,8 5 0 1 ,0 5 4 ,5 3 0

S o u rc e : Oklahoma C ounty  Tax A s s e s s o r 's  O f f ic e .

N .A .: Not A v a i la b le

^ o t a l  v a lu e  m inus t a x  exem pt p r o p e r ty .
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a re  t o t a l e d  f o r  each  y e a r  from 1941 th ro u g h  1965, w ith  a  n e t v a lu e  de

r iv e d  when tax -ex em p t p r o p e r ty  i s  rem oved. The d a ta  shows t h a t  th e  n e t  

v a lu e  o f  a l l  p ro p e r ty  h as  grown each  y e a r  f o r  Oklahoma County from 

#134 ,236 ,552  i n  1941 to  $575 ,933 ,402  i n  1965, w hich r e p r e s e n t s  a  6 p e r  

c e n t a v e ra g e  y e a r ly  r a t e  o f  grow th f o r  th e  2 5 -y e a r  p e r io d .  F o r Edmond, 

th e  g row th  o f  th e  n e t  v a lu e  o f  a l l  p ro p e r ty  in c r e a s e d  from  $ 1 ,0 3 9 ,8 0 6  i n  

1941 t o  $ 9 ,1 7 4 ,5 3 8  i n  1965, w hich r e p r e s e n t s ,  o v e r th e  2 5 -y e a r  p e r io d ,  a 

grow th r a t e  f o r  each  y e a r  o f  s l i g h t l y  over 9 p e r  c e n t .

Number o f  L o ts

By 1941 th e r e  w ere 6 ,0 6 4  l o t s  i n  Edmond, a s  in d ic a te d  by T ab le  12, 

and in  th e  tw en ty  y e a rs  o n ly  872 l o t s  w ere added — an av e ra g e  o f  

s l i g h t l y  more th a n  40 l o t s  p e r  y e a r .  The r e a l  grow th  p a t t e r n  s t a r t e d  

i n  1958 and h as  c o n tin u e d  u n a b a ite d  to  th e  p r e s e n t .  From 1960 th ro u g h  

1965, 1 ,397  l o t s  w ere added to  g iv e  a  t o t a l  o f  8 ,333  l o t s  c u r r e n t l y  

found on th e  ta x  a s s e s s o r 's  books — and an a d d i t io n a l  253 l o t s  s t i l l  

to  be added . The g row th  p a t t e r n  found i n  th e  r a p id  developm ent o f  th e  

r e a l  e s t a t e  m arket o f  th e  1 9 6 0 's  was r e f l e c t e d  i n  a lm ost a l l  a re a s  

m easured by t h i s  s tu d y .

R u ra l Farm Land W ith in  th e  C ity

The amount o f  u n p la t te d  r u r a l  la n d  w ith in  th e  c i t y  l i m i t s  o f  

Edmond p r i o r  to  1941, (T ab le  1 3 ) , was a p p ro x im a te ly  t h r e e  s e c t io n s  o f  

la n d  —  o r  ab o u t 1 ,920  a c r e s .  By 1941 abou t 68 p e r  c e n t  o f  th e s e  

th r e e  s e c t io n s  o r  1 ,215  a c re s  w ere p l a t t e d  i n to  l o t s .  From 1941 th ro u g h
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TABLE 12

NUMBER OF PLATTED LOTS IN EDMOND, OKLAHOMA, ANNUALLY, 1941 -  1965

T ear
New L o ts  
P l a t t e d

T o ta l  Number o f  
L o ts  i n  Tax 
A ssessm ent Books

1965 568* 8 ,3 3 3
1964 263 7 ,962
1963 378° 7 ,752
1962 263 7 ,3 7 7
1961 27 7 ,1 1 4

1960 151 7 ,087
1959 113 6 ,9 3 6
1958 259 6 ,8 2 3
1957 18 6 ,5 6 4
1956 6 ,5 4 6

1955 100 6 ,5 4 6
1954 6 ,4 4 6
1953 6 6 ,4 4 6
1952 70 6 ,4 4 0
1951 6 ,3 7 0

1950 27 6 ,3 7 0
1949 6 ,3 4 3
1948 6 ,3 4 3
1947 185 6 ,3 4 3
1946 48 6 ,1 5 8

1945 46 6 ,1 1 0
1944 6 ,064
1943 6 ,0 6 4
1942 6 ,0 6 4
1941 19 6 ,0 6 4

S o u rc e : Com piled from  d a ta .

*197 L o ts  n o t on 1965 Tax A ssessm ent r e c o r d s .  

^53 L o ts  n o t on 1965 Tax A ssessm ent r e c o r d s .  

* 3̂ L o ts  n o t on 1965 Tax A ssessm ent r e c o r d s .
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TABLE 13

NUMBER OF ACRES IN RURAL FARM LAND WITHIN CITY LIMITS OF 
EDMOND, OKLAHOMA, ANNUALLY, 1941 -  1965

Y ear
A creage

Added
T o ta l

A creage
T o ta l  A cres*  

P l a t t e d
T o ta l  U n p la tte d  

A cres

1965 39 ,259 1 ,667 37 ,592
1964 1 ,260 39 ,259 1,592 3 7 ,6 6 7
1963 8 ,354 37 ,999 1 ,550 36 ,449
1962 2 1 ,006 2 9 ,645 1 ,475 2 7 ,170
1961 8 ,639 1 ,423 7 ,2 1 6

1960 8 ,639 1 ,417 7 ,222
1959 6 ,466 8 ,639 1 ,387 7 ,252
1958 59 2 ,1 7 3 1 ,365 808
1957 18 2 ,1 1 4 1 ,313 801
1956 2 ,0 9 6 1,309 787

1955 103 2 ,0 9 6 1 ,309 787
1954 10 1 ,993 1 ,289 694
1953 1 ,9 8 3 1 ,289 694
1952 44 1 ,983 1 ,288 695
1951 1 ,939 1 ,274 665

1950 15 1 ,939 1 ,274 665
1949 4 1 ,924 1 ,269 655
1948 1 ,920 1 ,269 651
1947 1 ,920 1 ,269 651
1946 1 ,920 1 ,232 688

1945 1 ,920 1 ,222 698
1944 1 ,920 1 ,215 705
1943 1 ,920 1 ,215 705
1942 1 ,920 1 ,215 705
1941 83 1 ,920 1 ,215 705

S o u rc e ; Com piled from  d a ta .

^ D iv id e  th e  t o t a l  number o f  l o t s  p l a t t e d  each  y e a r  i n  T a b le  12 by 
5 l o t s  p e r  a c r e .

T o ta l  a c re a g e  o f  3  s e c t i o n s .
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1959 an  a d d i t io n a l  150 a c re s  w ere p l a t t e d  and o n ly  a  few a c re s  w ere 

added t o  th e  t o t a l  a r e a  found w i th in  th e  tow n. However, Edmond m o ti

v a te d  by  a  d e s i r e  to  p r o t e c t  i t s e l f  from w hat a p p e a re d  to  be th e  la n d -  

hungry  d e s i r e s  o f  i t s  l a r g e  n e ig h b o r  from th e  s o u th ,  Oklahoma C i ty ,  i n 

c re a s e d  th e  t o t a l  a c re a g e  from 2 ,1 7 3  i n  1958 to  3 9 ,259  i n  1965 w h ile  

in c r e a s in g  th e  p l a t t e d  la n d  from 1 ,265  to  1 ,667  a c r e s .  T h is  le a v e s  

s l i g h t l y  more th a n  3 7 ,000  a c re s  o f  r u r a l  farm  la n d  w i th in  th e  c i t y  

l i m i t s  o f  Edmond, Oklahoma.

SUMMARY

From th e  e a r ly  h i s t o r y  o f  Edmond t o  t h e  p r e s e n t ,  th e  dom ina ting  

in f lu e n c e  upon th e  town has  been  C e n tra l  S t a t e  C o lle g e . The g row th  i n  

p o p u la t io n ,  r e t a i l  t r a d e ,  and s e r v i c e s  r e f l e c t  t h e  e n ro llm e n t and ex

p e n d i tu r e  o f  th e  c o l l e g e ,  and th e  c o l l e g e ’ s  g row th  was a  r e f l e c t i o n  o f  

th e  g row th  i n  t h e  c o l le g e - a g e  p o p u la t io n ,  t h e  g row th  o f  Oklahoma C ity , 

and th e  open ing  o f  th e  n o r th w e s t a r e a  by th e  b u i ld in g  o f  th e  T u rn e r 

T u rn p ik e  w ith  i t s  a c c e s s  ro a d s  c o n n e c tin g  th e  tu rn p ik e  w ith  U. S . H igh

ways 66 and 77 . W ith t h i s  new t r a n s p o r t a t i o n  n e tw o rk , i t  was e x tre m e ly  

e a sy  to  commute from  anyw here i n  Oklahoma C ity  t o  C e n tr a l  S t a te  C o lle g e . 

A ll  o f  th e s e  g row th  f a c t o r s  a p p a re n tly  c r e a te d  a n  immense in c r e a s e  i n  

la n d  v a lu e  and u n earn ed  in c re m e n t — e x a c t ly  a s  p r e d ic te d  by Henry 

G eorge. In  th e  n e x t c h a p te r  t h i s  im pact upon la n d  v a lu e s  w i l l  be  i n 

v e s t i g a te d .



CHAPTER IV

EDMOND REAL ESTATE SALES AND TAX ASSESSMENTS FOR 1965

I n  t h i s  c h a p te r  th e  v a lu e  o f  th e  1965 r e a l  e s t a t e  s a le s  i n  Edmond 

a r e  com pared w ith  t h e i r  1965 ta x  a s se s sm e n ts  to  e s t a b l i s h  a  r a t i o  be

tw een s a l e s  v a lu e  and t a x  a s se s s m e n ts . To d e te rm in e  t h i s  r a t i o ,  th e  

t o t a l  r e a l  e s t a t e  s a l e s  o f  1965 a r e  d iv id e d  i n t o  two g ro u p s: u s a b le

and u n u sa b le  v a lu e  i n d i c a t o r s .  Those s a l e s  w ith  u n u sa b le  v a lu e  i n 

d i c a t o r s  t h a t  make i t  im p o s s ib le  to  d e te rm in e  th e  a c tu a l  v a lu e  o f  th e  

p r o p e r ty  a re  i n - f a m i ly  s a l e s  o r  exchanges, p ro p e r ty  exchanges, s a l e s  

w ith o u t  w a r ra n ty  d e e d .s ta m p s , o r  s a l e s  w ith  a  m ortgage f o r  w hich a  

m ean in g fu l v a lu e  c o u ld  n o t b e  e s t im a te d . Those s a l e s  w hich have u s a b le  

v a lu e  i n d i c a t o r s  a r e  o f  t h r e e  ty p e s :  a c tu a l  s a l e s  v a lu e ,  w a rra n ty  deed

re v e n u e  stam p v a lu e ,  and m ortgage v a lu e .  Com parisons a r e  made betw een 

and among th e s e  v a lu e s ,  and s t a t i s t i c a l  e s t im a te s  o f  t h e i r  r e l a t e d  

v a lu e s  a re  u sed  to  d e te rm in e  th e  t o t a l  v a lu e  o f  a l l  s a l e s  w ith  u s a b le  

v a lu e  i n d i c a t o r s .  T hese v a lu e s  a r e  compsuped to  ta x  a s s e s s e d  v a lu e s  to  

e s t a b l i s h  a  r a t i o  t h a t  i s  u sed  l a t e r  i n  t h i s  s tu d y .

86
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R eal E s ta te  S a le s  i n  1965

T here  a r e  s e v e r a l  c l a s s i f i c a t i o n s  o f  p l a t t e d  la n d  s o ld  i n  1965; 

la n d  o n ly , la n d  and im provem ents, b u i l d e r 's  l o a n s \  la n d  w ith  non

ta x e d  im provem ents, and la n d  and im provem ent w ith  an  in d e te rm in a te  

2v a lu e .

In  a l l  t h e r e  a r e  684 r e a l  e s t a t e  s a l e s  in v o lv in g  1 ,179  l o t s  i n  

Edmond, a s  shown i n  T ab le  14. One o f  th e  t o t a l  s a l e s ,  257 s a l e s  o f

TABLE 14

NUMBER OF REAL ESTATE SALES OF PLATTED LAND IN 
EDMOND, OKLAHOMA, 1965

Number
P ro p e r ty  by  Type o f  S a le s

Number 
o f  L o ts

Land and Im provem ents 257 444

Land 122 331

B u i l d e r 's  Loans 84 91

Non-Taxed Im provem ents 165 170

In -F a m ily , No W arranty
Stamp o r  M ortgage V alue -5 6 143

T o ta l 684 1,179

S o u rce : Com piled from d a ta  c o l l e c t e d  from
The County C le r k 's  O f f ic e ,  Oklahoma County, Oklahoma.

444 l o t s  a r e  w ith  im provem ents and 122 s a l e s  o f  331 l o t s  a r e  w ith o u t

im provem ents. T here  a re  e ig h ty - f o u r  s a l e s  o f  n in e ty -o n e  l o t s  w ith

^Land w ith  a  m ortgage on a  b u i ld in g  to  be ta x e d  b u t w hich i s  n o t 
on th e  ta x  r o l l s  i n  1965.

2
Some p ro p e r ty  had n e i th e r  a  w a rra n ty  deed  stsimp n o r m ortgage and 

th e  exchange o f  o th e r  p ro p e r ty  was made w i th in  a  fam ily  o r  had a  v a lu e  
o f  o n ly  " te n  d o l l a r s  o r  more" n o ted  on th e  deed .
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b u i ld e r  lo a n s  i n  w hich th e  deeds p ro v id e  th e  in fo rm a t io n  on th e  s e l l i n g

p r ic e  o f  th e  unim proved la n d ,  b u t th e  m ortgage v a lu e  p la c e d  upon b o th

th e  la n d  and im provem ents to  be  b u i l t  by th e  c o n t r a c to r  and p a id  f o r  i n

3one y e a r  a re  n o t r e f l e c t e d  on th e  t a x  r o l l s .  On 165 s a l e s  o f  170 l o t s

th e r e  a r e  im provem ents t h a t  have b een  made and s o ld  by th e  c o n t r a c to r s ,

b u t  th e  v a lu e  o f  th e  im provem ents i s  n o t on th e  1965 r o l l s . ^  F i n a l l y ,  

on f i f t y - s i x  s a l e s  o f  143 l o t s ,  t h e  s a l e s  a r e  su ch  t h a t  i t  i s  im p o s s ib le  

to  d e te rm in e  th e  v a lu e  o f  t h e  p r o p e r ty .  T hese s a l e s  in c lu d e  in - f a m i ly  

s a l e s  o r  exchanges, s a l e s  w ith o u t w a rra n ty  deed staimps, o r  s a l e s  w ith  

a  m ortgage f o r  w hich a  v a lu e  c o u ld  n o t be e s t im a te d .

Of th e  684 r e a l  e s t a t e  s a l e s ,  th e r e  i s  a  t o t a l  o f  463 s a l e s  o f  

866 l o t s  (73 p e r  c e n t  o f  a l l  l o t s  s o ld  i n  1965) i n  w hich s u f f i c i e n t  i n 

fo rm a tio n  i s  a v a i l a b l e  to  e n a b le  t h e  i n v e s t i g a t o r  to  e s t im a te  th e  s a le  

v a lu e  o f  th e  l o t s  a n d /o r  im provem ents by c o n v e r t in g  th e  w a rra n ty  deed 

rev e n u e  stam p v a lu e  and m ortgage v a lu e  i n to  a c tu a l  v a lu e .

T ypes o f  V alue I n d ic a t io n  i n  1965 S a le s

I n  1965, t h e r e  a r e  463 s a l e s  o f  p l a t t e d  p r o p e r ty  i n  Edmond, Okla

homa, w hich had a  w a r ra n ty  deed a n d /o r  m ortgage t h a t  in d ic a te d  a  s a le  

v a lu e .  Of th e s e  s a l e s ,  245 had w a rra n ty  deed  s tam p s; 271 s a l e s  had a 

m ortgage v a lu e ;  and se v e n te e n  s a l e s  had re c o rd e d  th e  a c tu a l  v a lu e  o f  th e

^The t o t a l  m ortgage v a lu e  o f  th e  b u i l d e r 's  lo a n s  i s  $ 1 ,4 4 6 ,8 6 6  o r  
$17 ,244  a v e ra g e  p e r  m ortgage.

4
The t o t a l  w a r ra n ty  deed re v e n u e  stam p v a lu e  o f  th e  n o n -ta x e d  im r 

p rcvem en ts  i s  $ 2 ,6 3 5 ,3 8 5  o r  $15 ,915  av e ra g e  p e r  s a l e .
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s a l e .  I n  215 s a l e s  b o th  th e  w a r ra n ty  deed  s tam p s and th e  m ortgage v a lu e  

ap p e a re d , w h ile  o n ly  f iv e  s a l e s  had th e  a c tu a l  v a lu e  and th e  w a r ra n ty  

deed s ta m p s . Only one s a l e  had b o th  th e  a c t u a l  v a lu e  and th e  m ortgage 

v a lu e  on th e  same deed  a s  shown i n  T a b le  15.

TABLE 15

NUMBER OF SALES OF PLATTED REAL ESTATE BY TYPE OF 
VALUE INDICATOR, EDMOND, OKLAHOMA, 1965

Type o f  V alue 
I n d ic a to r

No. o f  
S a le s

No. o f  
W arran ty  
Deed and

No. o f
M ortgage
and

No. o f  
A c tu a l 
V alue  and

W arran ty  Deed Stam ps 245 215 5

M ortgage 271 215 1

A c tu a l V alue _12
463

5 1

S o u rc e ; Com piled from  d a ta  c o l l e c t e d  from  The County C le r k 's  O f f ic e ,  
Oklahoma C ounty , Oklahoma.

The a c tu a l  v a lu e  o f  each  s a l e  can  be  d e te rm in e d  s e p a r a te ly  o r  i n  

v a r io u s  c o m b in a tio n s : by th e  a c tu a l  amount o f  th e  t r a n s a c t i o n ,  by th e

I n t e r n a l  Revenue Stam ps on th e  w arra in ty  d eed , a n d /o r  by  th e  i n d i c a t i o n  o f  

a  m ortgage o r  a  m ortgage  veilue t h a t  had been  p la c e d  upon th e  p r o p e r ty  a t  

th e  tim e  o f  th e  s a l e .  T h is  d a ta ,  w hich a p p e a rs  on th e  w a r ra n ty  deed  o r  

th e  m ortgage  in s t ru m e n t  n o ted  on t h e  w a r ra n ty  d eed , i s  u se d  to  d e te rm in e  

th e  a c tu a l  v a lu e  o f  a l l  s a l e s  i n  1965.

A c tu a l V alue  and W arran ty  Deed Revenue Stamp V alue

The F e d e ra l  Revenue A ct o f  1932 r e q u i r e s  t h a t  a l l  d eeds u n d er w hich 

" la n d s ,  te n a m e n ts  o r  o th e r  r e a l t y  s o ld  s h a l l  b e  g r a n te d ,  a s s ig n e d .
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t r a n s f e r r e d  o r  o th e rw is e  conveyed  t o ,  o r  v e s t  i n ,  th e  p u rc h a s e s  o r  

p u r c h a s e r s ,  o r  any o th e r  p e rs o n  o r  p e r s o n s ,” be ta x e d  a t  $ .5 5  when 

th e  v a lu e  ex ceed s  $100 and does n o t exceed  $500, p lu s  $ .5 5  f o r  "each  

a d d i t i o n a l  $500 o r  f r a c t i o n a l  p a r t  t h e r e o f . ” These re v e n u e  stam p s, 

w hich  a r e  a f f i x e d  to  w a rra n ty  d e e d s , c an  be used  f o r  a  f a i r l y  r e l i a b l e
5

e s t im a te  o f  p r o p e r ty  v a lu e .  The I n t e r n a l  Revenue Stamp v a lu e s  found 

on a l l  d e e d s  w hich a r e  g u a ra n te e d  to  b e  c o r r e c t ,  i . e . , w a r ra n ty  d eed s, 

a r e  used to  d e te rm in e  th e  v a lu e  o f  th o s e  s a l e s .

In  t r a c i n g  a l l  t r a n s a c t io n s  from  1941 th ro u g h  1965, o f  th e  400 

l o t s  i n  th e  random sam p le , s e v e n ty - e ig h t  d eed s  w ere found w ith  b o th  

t h e  I n t e r n a l  Revenue Stam ps and th e  a c tu a l  v a lu e  re c o rd e d  on th e  deed . 

W hile  th e  p r o p e r ty  v a lu e  d e te rm in e d  by  th e  l a s t  $ .5 5  u n i t  o f  th e  

re v e n u e  stam ps may v a ry  ftom  $1 to  $500, a l l  p re v io u s  $ .5 5  u n i t s  a r e  

a c c o rd e d , a s  d e te rm in e d  by law , th e  v a lu e  o f  $500 f o r  each  u n i t .  I n  

T a b le  16, an  a r r a y  a p p e a rs  w hich i n d i c a t e s  th e  in c re m e n ta l  p r o p e r ty  

v a lu e  o f  th e  l a s t  $ .5 5  u n i t  o f  th e  J C p te rn a l Revenue Stam ps o f  th e
  <f. ■ -

s e v e n ty - e ig h t  w a r ra n ty  d e e d s .

I n  T a b le  17, th e  d a ta  i n d i c a t e s  t h a t  th e  p ro p e r ty  v a lu e ,  a s  

d e te rm in e d  by th e  m a rg in a l in c re m e n t o f  th e  I n t e r n a l  Revenue Stam p, i s  

skewed t o  th e  l e f t .  The sam ple  o f  s e v e n ty - e ig h t  deeds h as  a  mode o f

5
C f. Norman N y fro te n , " E s tim a tin g  C ost C o n s id e ra t io n  i n  R ea l 

E s t a t e  T r a n s f e r s  from  I n t e r n a l  Revenue S ta m p s ,” J o u rn a l  o f  Farm 
E conom ics. V o l. 30 (A u g u st, 1 9 4 8 ), p p . 558-61 ; and R o b ert L. T o n tz , 
Je p p e  K r i^ e n s e n ,  and C. C u r t i s  Cobb, J r . ,  " R e l i a b i l i t y  o f  Deed Sam ples 
a s  an  I n d ic a t io n  o f  Land M arket A c t i v i t y , ” Land Econom ics. V ol. 30 
(F e b ru a ry , 1954), p p . 4 7 -4 8 ,



TABLE 16

ARRAY IN ASCENDING ORDER OF THE MARGINAL PROPERTY VALUE BASED UPON 
THE MARGINAL * .5 5  UNIT OF THE INTERNAL REVENUE STAMP OF 78 WARRANTY DEEDS

EDMOND, OKLAHOMA, 1965

The P r o p e r ty  V alue  D eterm ined  by  th e  L a s t S . 55 U n it o f  R evenue Stamp on th e  W arran ty  Deed

No. V alue No. V alue No. V alue No. V alue

1 8 50 21 «250 41 *440 61 *500
2 50 22 250 42 470 62 500
3 100 23 250 43 500 63 500
4 100 24 300 44 500 64 500
5 100 25 300 45 500 65 500

6 100 26 300 46 500 66 500
7 100 27 300 47 500 67 500
8 125 28 300 48 500 68 500
9 150 29 300 49 500 69 500

10 150 30 300 50 500 70 500

11 150 31 300 51 500 71 500
12 150 32 300 52 500 72 500
13 169 33 350 53 500 73 50014 200 34 400 54 500 74 500
15 200 35 400 55 500 75 500

16 200 36 400 56 500 76 500
17 210 37 400 57 500 77 500
18 250 38 400 58 500 78 500
19 250 39 440 59 500
20 250 40 440 60 500

(O

S o u rc e : C om piled from  d a t ’a .
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TABLE 17

PROPERTY VALUE INCREMENT AS DETERMINED BY THE MARGINAL 
INCREMENT OF THE INTERNAL REVENUE STAMP,

EDMOND, OKLAHOMA, 1941 -  1965

C la s s M id-P o in t
m

F requency
f d fd fd^

2 5 - 74 8 50 2 -7 -1 4 98

75-124 100 5 -6 -3 0 180

125-174 150 6 -5 -30 150

175-224 200 4 -4 -1 6 64

225-274 250 6 —3 -1 8 54

275-324 300 9 -2 -1 8 36

325-374 350 1 -1 -  1 1

375-424 400 5 0 * # #

425-474 450 4 1 4 4

475-524 500 36 2 72 144

N =78 ^ f d = -4 9  2Tfd^ = 731

S o u rce : Compiled 
O f f ic e ,  Oklahoma County,

from d a ta  c o l l e c t e d  from th e  County C le r k 's  
Oklahoma.

Mean = 8369

S ta n d a rd  D e v ia tio n  = 8150 

M edian = 8438

S ta n d a rd  E r ro r  o f  th e  Mean = 817 ,0  

Mode = 8496
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$496, a  m edian o f  $438, and a  mean o f  $369 w ith  a  s ta n d a r d  d e v ia t io n  

o f  $150, and a  s ta n d a r d  e r r o r  o f  th e  mean o f  $17.

The mean o f  $369 w i l l  be u sed  a s  th e  p r o p e r ty  v a lu e  o f  th e  l a s t  

$ .5 5  stam p in c re m e n t. The p re v io u s  $ .5 5  u n i t s ,  w hich  have a  p ro p e r ty  

v a lu e  o f  $500 ea ch , a r e  added  to g e th e r  to  g iv e  th e  t o t a l  p ro p e r ty  v a lu e  

o f  a  d eed . Exam ples o f  t h i s  t o t a l  v a lu e  a r e  shown i n  T a b le  18.

The u se  o f  th e  sam ple mean o f  $369 may u n d e r s ta te  th e  t r u e  mean 

o f  th e  l a s t  $ .5 5  stam p in c re m e n t — a s  in d ic a te d  by th e  p o s i t i o n  o f  th e  

m edian and mode to  th e  r i g h t  o f  th e  mean. However, s in c e  th e  p u rpose  

o f  t h i s  i n v e s t i g a t i o n  i s  t o  exam ine th e  c o n te n t io n  t h a t  a  " s in g le  ta x "  

on la n d  v a lu e  c o u ld  s u p p o rt  a  l o c a l  governm ent, th e  u se  o f  d a ta  w hich 

a p p e a rs  to  be  th e  most a d v e rse  to  th e  c o n c lu s io n  w i l l  s e rv e  to  

s t r e n g th e n  th e  f in d in g s  o f  th e  i n v e s t i g a t io n .

W arran ty  Deed V alue and M ortgage V alue

Of th e  684 s a l e s  i n  1965 t h a t  in v o lv e d  1 ,179  l o t s  i n  Edmond, 

Oklahoma, 215 s a l e s  had b o th  th e  w a rra n ty  deed I n t e r n a l  Revenue Stam ps 

and a  m ortgage v a lu e .  By com paring th e  mean o f  th e  m ortgage v a lu e s ,  

w hich i s  u s u a l ly  lo w er them  a c tu a l  v a lu e ,  i t  i s  p o s s ib le  to  e s t a b l i s h  

a  r a t i o  be tw een  th e  two v a lu e s .  T h is  d a ta  can  th e n  be  u sed  to  g iv e  a 

m ean in g fu l e s t im a te  o f  th e  a c tu a l  veilue o f  la n d  a n d /o r  im provem ents 

when o n ly  th e  m ortgage v a lu e  i s  a v a i l a b l e .

I n  T ab le  19, th e  mean o f  th e  w a rra n ty  deed v a lu e s  i s  shown to  be 

$14 ,2 8 4 , w ith  a  m edian o f  $14 ,750  and a  mode o f  $ 1 4 ,2 5 0 , w h ile  th e



TABLE 18

SELECTED PROPERTY VALUES AS DETERMINED BY INTERNAL REVENUE STAMPS ON WARRANTY DEEDS
EDMOND, OKLAHOMA, 1941 -  1965

T o ta l  V alue o f  
I n t e r n a l  Revenue 
Stam ps A ppearing  
on  W arran ty  Deed

M a rg in a l 8 .5 5  I n 
crem en t o f  I n t e r 
n a l  Revenue Stamp

V alu e  o f  R em ainder 
o f  I n t e r n a l  Revenue 
Stam p ( C o l .1- C o l .2)

M a rg in a l I n 
c rem en t V a lu e  
o f  P r o p e r ty

V alue  o f  
R em ainder o f  
P r o p e r ty  V alue  
( C o l .4 - C o l .5)

T o ta l  
V a lu e  o f  
P r o p e r ty

8 .5 5 8 .5 5 8369 8 369
1 .1 0 .5 5 8 .5 5 369 8 500 869

1 ,6 5 ,5 5 1 .1 0 369 1 ,000 1 ,369
2 .2 0 .5 5 1 .6 5 369 1 ,500 1,869
2 .7 5 .5 5 2 .2 0 369 2 ,0 0 0 2 ,3 6 9
3 .3 0 .5 5 2 .7 5 369 2 ,5 0 0 2 ,8 6 9
3 .8 5 .5 5 3 .3 0 369 3 ,0 0 0 3 ,3 6 9
4 .4 0 .5 5 3 .8 5 369 3 ,5 0 0 3 ,8 6 9
4 ,9 5 .5 5 4 .4 0 369 4 ,0 0 0 4 ,3 6 9
5 .5 0 .5 5 4 .9 5 369 4 ,5 0 0 4 ,8 6 9

• . . . . .
• • • . . •
• . . . . .

<o

S o u rc e : T a b le  17 and  d a ta  c o l l e c t e d  from  th e  County C l e r k 's  O f f ic e ,  Oklahoma C oun ty , Oklahoma.



TABLE 19

WARRANTY DEED VALUES OF ALL 1965 SALES POSSESSING BOTH 
WARRANTY DEED AND MORTGAGE STAMPS

C la ss
(000)

Mid P o in t  
m(OOO)

F req u en cy
f fm(OOO) m-x / \ 2 (m-x) f(m -x )^

0 - 5 # 3 10 30 -1 1 ,2 8 4 1 2 7 ,3 2 8 ,6 5 6 1 ,2 7 3 ,2 8 6 ,5 6 0
6 - 1 1 9 64 576 -  5 ,2 8 4 2 7 ,9 2 0 ,6 5 6 1 ,7 8 6 ,9 2 1 ,9 8 4

12 -  17 15 96 1 ,440 716 512 ,656 4 9 ,2 1 4 ,9 7 6
1 8 - 2 3 21 40 840 6 ,7 1 6 4 5 ,1 0 4 ,6 5 6 1 ,8 0 4 ,1 8 6 ,2 4 0
24 -  29 27 3 84 12 ,716 1 6 1 ,6 9 6 ,6 5 6 4 8 5 ,0 8 9 ,9 6 8
3 0 - 3 5 33 1 33 18,716 3 5 0 ,2 8 8 ,6 5 6 3 5 0 ,2 8 8 ,6 5 6
36 -  89 68 1 68 53 ,716 2 ,8 8 5 ,4 0 8 ,6 5 6 2 .8 8 5 .4 0 8  656N = 21 5 X fm  = 3,071

8 ,6 3 4 ,3 9 7 ,0 4 0

S o u rce : Com piled from  d a ta  c o l l e c t e d  from  th e C ounty C l e r k 's O f f ic e ,  Oklahoma C ounty , Oklahoma,

U3oi

Mean = #14 ,284  

S ta n d a rd  D e v ia tio n  = # 6 ,337  

M edian = #14 ,750  

Mode = #14 ,250
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m ortgage v a lu e s  i n  T a b le  20 show a  mean o f  #13 ,2 4 2 , a  m edian o f  #13 ,750 , 

and a  mode o f  #13 ,3 3 3 . Each mean v a lu e  h as  a  s ta n d a rd  d e v ia t io n  o f  

s l i g h t l y  o v e r  # 6 ,0 0 0 , The Spearm an t e s t  o f  ra n k  c o r r e l a t i o n s  y i e ld s  

a  v a lu e  o f  ,8 2 8  a s  th e  c o e f f i c i e n t  o f  c o r r e l a t i o n .  T h is  r e v e a l s  a  h ig h  

d e g re e  o f  c o r r e l a t i o n  betw een  th e  w a rra n ty  deed  stam p v a lu e  and m ort

g age  v a lu e .

By d iv id in g  th e  mean o f  w a rra n ty  deed v a lu e  (# 1 4 ,2 8 4 ) i n t o  th e  

mean o f  th e  m ortgage v a lu e  (# 1 3 ,2 4 2 ) , we f in d  t h a t  th e  m ortgage v a lu e  

i s  9 2 ,7  p e r  c e n t  o f  th e  w a rra n ty  deed v a lu e  — o r  a p p ro x im a te ly  9 2 ,7  

p e r  c e n t o f  th e  a c tu a l  s a l e  v a lu e .

W hile t h e  u se  o f  t h i s  method o f  d e te rm in in g  a c tu a l  v a lu e  from 

m ortgage v a lu e  g iv e s  a  f a i r l y  a c c u r a te  e s t im a te  o f  v a lu e ,  one must be 

c a r e f u l  when in s p e c t in g  th e  deeds to  d e te rm in e  w h e th e r  th e  I n t e r n a l  

Revenue Stam ps r e p r e s e n t  th e  t o t a l  v a lu e  o f  th e  p r o p e r ty  o r  m ere ly  th e  

v a lu e  o f  th e  e q u i ty .  T h is  may, how ever, be checked  by n o t o n ly  lo o k in g  

a t  th e  p r e s e n t  deeds and p re v io u s  deeds o f  t h i s  p r o p e r ty  c lo s e ly ,  b u t 

by c h eck in g  th e  ta x  a sse ssm e n t w hich  can  be used  a s  a  g u id e l in e .  T h is  

i s  e s p e c i a l l y  t r u e  i f  o n e 's  e s t im a te  o f  v a lu e  a p p e a rs  to  be s i g n i f i 

c a n t ly  lo w er th a n  th e  t a x  a s s e s s e d  v a lu e .

The V alue o f  R ea l E s ta te  S a le s  i n  1965

The v a lu e  o f  th e  R ea l E s t a t e  S a le s  i n  Edmond i n  1965 was d e te r 

mined by th r e e  v a lu e  i n d i c a t o r s :  th e  I n t e r n a l  Revenue Stamps v a lu e ,  th e

m ortgage v a lu e ,  and th e  a c tu a l  v a lu e  o f  th e  p r o p e r ty .  I f  th e  v a lu e  i n 

d i c a t o r  on th e  w a rra n ty  deed was th e  I n t e r n a l  Revenue Stam p, th e n  th e



t a b l e 20

MORTGAGE VALUES OF ALL 1965 SALES POSSESSING BOTH 
MORTGAGE AND WARRANTY DEED STAMPS

C la s s
(000)

Mid P o in t  
mCOOO) f fm m-x (m -x)^ f(m -x )^

0 - 5 $ 3 9 2 7 ,0 0 0 -1 0 ,2 4 2 1 0 4 ,8 9 8 ,5 6 4 9 4 4 ,0 8 7 ,0 7 6

6 - 1 1 9 80 720 ,000 -  4 ,242 1 7 ,9 9 4 ,5 6 4 1 ,4 3 9 ,5 6 5 ,1 2 0

12 -  17 15 104 1 ,5 6 0 ,0 0 0 1 ,758 3 ,0 9 0 ,5 6 4 3 2 1 ,4 1 8 ,6 5 6

1 8 - 2 3 21 20 420 ,000 7 ,7 5 8 6 0 ,1 8 6 ,5 6 4 1 ,2 0 3 ,7 3 1 ,2 8 0

24 -  95 60 2 120 ,000 4 6 ,758 2 ,1 8 0 ,3 1 0 ,5 6 4 4 ,3 7 2 ,6 2 1 ,1 2 8

N = 215 ^ f m  = 
2 ,8 4 7 ,0 0 0

f f ( m - x ) ^  = 
8 ,2 8 1 ,4 2 3 ,2 6 0

S o u rce : Com piled from d a ta c o l l e c t e d  from  th e County C l e r k 's O f f ic e ,  Oklahoma C ounty ,
Oklahoma.

Mean = 813 ,242  

S ta n d a rd  D e v ia tio n  = $ 6 ,207  

Mode = $ 13 ,333  

M edian = $13 ,750

(O
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v a lu e  would "be d e te rm in e d  by each  $ .5 5  I n t e r n a l  Revenue Stam p, a s  shown 

i n  T ab le  IB. When o n ly  one $ .5 5  stam p was p la c e d  upon th e  in s t r u m e n t ,  

th e  v a lu e  o f  th e  p r o p e r ty  was d e te rm in e d  to  be $396. Any a d d i t io n a l  

$ .5 5  stam p in c re m e n ts  in d ic a te d  an  in c r e a s e  o f  $500 i n  v a lu e  f o r  each  

$ .5 5  in c r e a s e  i n  stam p v a lu e .  When th e  v a lu e  i n d i c a t o r  u sed  was th e  

m ortgage, th e n  th e  v a lu e  o f  th e  m ortgage would be  d iv id e d  by  9 2 ,7  p e r  

c e n t^  and m u l t ip l ie d  by 100 i n  o rd e r  to  d e te rm in e  th e  a c tu a l  v a lu e  o f  

th e  p r o p e r ty .  F i n a l l y ,  th e  a c tu a l  s a le  v a lu e ,  w henever known, was u sed  

a s  th e  v a lu e  o f  th e  p r o p e r ty  a t  th e  tim e  o f  th e  s a l e .  By u s in g  a l l  

th r e e  v a lu e  i n d i c a t o r s ,  i t  was p o s s ib le  to  check  and c ro s s -c h e c k  th e  

v a lu e s  g iv e n  to  v a r io u s  r e a l  e s t a t e  s a l e s  w hich in c lu d e  la n d  and im

pro v em en ts . However, i f  one i s  to  in v e s t ig a g e  th e  " s in g le  ta x "  t h e s i s ,  

th e n  th e  v a lu e  o f  la n d  must be s e p a r a te d  from th e  v a lu e  o f  im provem ents.

The V alue o f  Land S o ld  i n  1965

The 463 s a l e s  i n  Edmond i n  1965 w ere p la c e d  i n t o  th r e e  c l a s s i f i 

c a t io n s :  Land O nly, B u i l d e r 's  Loans and Land Im provem ents, and th e

v a lu e  o f  th e  la n d  a s  e x t r a c te d  from  th e  t o t a l  v a lu e  o f  th e  s a l e s .

"Land Only" i s  a  s a l e  c l a s s i f i c a t i o n  i n  w hich la n d  w ith o u t ta x e d

im provem ents h as  changed hands and i n  w hich th e  v a lu e  o f  th e  la n d  i s  

d e te rm in e d  by  th e  s a l e .

" B u i ld e r 's  Loans" a r e  th o s e  la n d  s a l e s  i n  w hich th e  re c o rd e d  deed  

i n d i c a t e s  th e  s a l e  o f  la n d  o n ly . A lso , a p p e a r in g  on th e  w a rra n ty  deed

®See Table 10 and Table 11.



99

i s  a  n o ta t io n  o f  a  m ortgage o r  m ortgage v a lu e  w hich had been  p la c e d  on 

th e  la n d ,  a s  w e l l  a s  th e  im provem ents t h a t  have been  made w i th in  th e  

l a s t  s ix  months and a r e  to  be p a id  i n  one y e a r .  T hese im provem ents a re  

n o t a s s e s s e d  o r  ta x e d  f o r  th e  y e a r  1965.

"Land and Im provem ents" a r e  th o s e  s a l e s  o f  r e a l  e s t a t e  f o r  which 

b o th  la n d  and im provem ents changed  hands w ith  each  s a l e  and f o r  which 

th e  la n d  and im provem ents a r e  a s s e s s e d  s e p a r a te ly  and to g e th e r .  To 

d e te rm in e  th e  v a lu e  o f  la n d  a lo n e , how ever, th e  r a t i o  o f  a s s e s s e d  la n d  

v a lu e  to  t o t a l  a s s e s s e d  v a lu e  i s  u sed  i n  t h i s  i n v e s t i g a t i o n  i n  o rd e r  to  

s e p a r a te  th e  la n d  v a lu e  from  th e  t o t a l  s a l e  v a lu e  o f  la n d  and im prove

m en ts .^

By add ing  th e  v a lu e  o f  la n d  f o r  each  s a l e  i n  each  o f  th e  th r e e  

c l a s s i f i c a t i o n s  o f  Land O nly, B u i l d e r 's  Loan, and Land and Im provem ents, 

th e  t o t a l  v a lu e  o f  la n d  i n  th e  453 s a l e s  can  be d e te rm in e d , a s  shown i n  

T a b le  21 . And th e  ta x  a s s e s s e d  on la n d  v a lu e  o n ly  o f  th e  463 p a r c e ls

TABLE 21

ACTUAL VALUE OF LAND SOLD IN EDMOND, OKLAHOMA,
1965

Number o f  L o ts  S o ld  866

T o ta l  V alue $ 1 ,6 1 5 ,1 5 0

A verage V alue P e r  L o t $1 ,865

S o u rce : Com piled from  d a ta  c o l l e c t e d  from
The County C le r k 's  O f f ic e ,  Oklahoma C ounty,
Oklahoma.

7
Taxed a s s e s s e d  v a lu e  o f  la n d  f  ta x e d  a s s e s s e d  v a lu e  o f  Land 

Im provem ent X S a le s  P r ic e  = V alue o f  Land.
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o f  la n d  can  be  d e te rm in e d  a s  i n d ic a te d  i n  T ab le  22 , W ith a  com parison  

o f  th e  t a x  a s s e s s e d  v a lu e  o f  la n d  s o ld  i n  1965, a  r a t i o  betw een t a x

TABLE 22

TAX ASSESSED VALUE OF LAND SOLD IN EDMOND, OKLAHOMA, 1965

Number o f  L o ts  S o ld  866

T o ta l  Tax A sse ssed  V alue o f  Land Only 1136 ,738

A verage Tax A ssessm ent P e r  L ot SI 58

S o u rc e ; Com piled from  d a ta  c o l l e c t e d  from  The County 
C l e r k 's  O f f ic e ,  Oklahoma C ounty , Oklahoma,

a s s e s s e d  v a lu e s  and a c tu a l  v a lu e s  c an  be e s t a b l i s h e d .  The r a t i o  betw een 

la n d  v a lu e  and t a x  a s s e s s e d  v a lu e s  i n  1965 was $ 1 ,6 1 5 , 150 to  $136,738 — 

o r  $11,81 to  $1 , T h is  r a t i o  w i l l  be used  i n  C h ap te r V to  e s t a b l i s h  th e  

v a lu e  o f  la n d  from  ta x  a s se s sm e n ts  i n  th e  sam ple su rv e y ,

SUMMARY

From th e  1965 s a l e s  o f  la n d ,  la n d  and im provem ent and b u i l d e r s '  

l o a n s ,  i t  i s  p o s s ib l e  to  c o n s t r u c t  a  s e r i e s  o f  v a lu e s  from  w a rra n ty  deeds 

p o s s e s s in g  a c tu a l  s a l e  v a lu e  o r  from th e  I n t e r n a l  Revenue Stam ps t h a t  

p o s s e s s e d  a  known v a lu e  f o r  each  $ ,5 5  stam p u n i t .  From th e  sam p le , a  

mean v a lu e  f o r  th e  l a s t  $ ,5 5  u n i t  o f  th e  I n t e r n a l  Revenue Stamp found 

on th e  w a r ra n ty  deed  was $369, T h is  v a lu e  may be somewhat lo w er th a n  

a c tu a l  v a lu e ,  b u t ,  i t  g iv e s  an  a d e q u a te  a p p ro x im a tio n  o f  th e  v a lu e  fo r  

i n c lu s io n  i n  t h i s  s tu d y  f o r  i n d i c a t i n g  w a r ra n ty  deed stam p v a lu e s ,  A 

com parison  w i th  w a r ra n ty  deed  v a lu e s  and m ortgage v a lu e s  r e v e a le d  t h a t  

th e  m o rtg ag es  g r a n te d  i n  Edmond w ere  9 2 ,7  p e r  c e n t o f  th e  a c tu a l  v a lu e  

o f  th e  r e a l  e s t a t e .  A f te r  s e p a r a t in g  th e  la n d  v a lu e  from  th e  t o t a l
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v a lu e  f o r  la n d  and im provem ents, th e  ta x  a sse ssm e n t was com pared to  th e  

a c tu a l  v a lu e  to  e s t a b l i s h  a  r a t i o  o f  a c tu a l  v a lu e  to  t a x  a sse ssm e n t o f  

$11.81 to  $1, o r  th e  r e a l  e s t a t e  i n  Edmond i s  ta x e d  a t  s l i g h t l y  o v e r 

8 p e r  c e n t  o f  a c tu a l  v a lu e  r a t h e r  th a n  a t  th e  s t a t e d  r a t e  o f  25 p e r  c e n t .



CHAPTER V

"SINGLE TAX" APPLICATION TO EDMOND, OKLAHOMA

I n tr o d u c t io n

To su p p o rt  th e  s in g l e  ta x  t h e s i s  o f  Henry G eorge, d a ta  w i l l  be 

p re s e n te d  to  d e te rm in e  th e  changes i n  la n d  v a lu e  i n  Edmond, Oklahoma,

from 1941 th ro u g h  1965 and to  m easure th e  e x te n t  o f  th e  la n d  r e n t  and

th e  u n earned  in c re m e n t a v a i l a b le  to  c o v e r  th e  t o t a l  e x p e n d itu re s  fo r  

b o th  th e  c i t y  and th e  sc h o o l d i s t r i c t  o f  Edmond.

The d e te rm in a tio n  o f  th e  a c tu a l  v a lu e  o f  la n d  i s  somewhat com pli

c a te d  and c i r c u i t o u s .  The c u r r e n t  1965 d a ta  a v a i l a b l e  on r e a l  e s t a t e

s a le s  and ta x  a s se s s m e n ts , a s  w e ll  a s  th e  manner i n  w hich t h i s  d a ta

a re  k e p t ,  r e q u i r e s  s t a t i s t i c a l  m a n ip u la tio n  i n  o rd e r  to  re a c h  a  some

w hat s a t i s f a c t o r y  e s t im a te  o f  a c tu a l  la n d  v a lu e .  Tax a sse ssm e n ts  i n  

Oklahoma County a r e  a p p a iren tly  b o th  a r b i t r a r y  and o u t o f  d a te .  A lthough 

a sse ssm e n ts  a re  supposed  to  be made a t  25 p e r  c e n t o f  a c tu a l  v a lu e ,  i t  

i s  a p p a re n t from  th e  s a l e s  and m ortgage d a ta  o f  1965 t h a t  t h e r e  i s  ex

te n s iv e  u n d e ra sse ssm e n t. I f  th e  c i t y  o f  Edmond i s  i n d i c a t i v e  o f  th e  

ta x  a sse ssm e n t l e v e l  i n  th e  r e s t  o f  Oklahoma County and th e  s t a t e ,  much 

o f  th e  com m ercial p r o p e r ty ,  o ld e r  homes, and v a c a n t l o t s  a r e  under

a s s e s s e d , w h ile  th e  newer homes i n  th e  newer a d d i t io n s  a p p e a r  to  be 

c a r ry in g  a  h ig h e r  ta x  v a lu e  o r  a  ta x  a sse ssm en t more n e a r ly  i n  l i n e  

w ith  th e  r e q u i r e d  r a t e .

102
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The r a t i o  o f  la n d  v a lu e  to  ta x  a sse ssm e n t f o r  p l a t t e d  p r o p e r ty  

($11.81 to  $1) w hich  was e s ta b l i s h e d  i n  th e  p re v io u s  c h a p te r  w i l l  be 

a p p lie d  to  th e  s t a t i s t i c a l  c h a r a c t e r i s t i c s  g a in e d  from  a  sam ple o f  a l l  

th e  a v a i l a b l e  l o t s  i n  Edmond and th e n  used  t o  e s t a b l i s h  an a v e ra g e  l o t  

v a lu e  w hich w i l l  be  c i t e d  a s  a  b a s i s  f o r  th e  d e te rm in a t io n  o f  th e  t o t a l  

v a lu e  f o r  th e  y e a r s  1941 th ro u g h  1965.

The t o t a l  v a lu e  f o r  r u r a l  u n p la t te d  la n d  w i th in  th e  c i t y  l i m i t s  

w i l l  be m easured by ta k in g  th e  e s t im a te s  o f  th e  B ureau  o f  A g r ic u l tu re  

on th e  p e r  a c re  v a lu e  o f  la n d  i n  Oklahoma County and th e n  m u lt ip ly in g  

t h a t  f ig u r e  by th e  number o f  a c r e s  w i th in  th e  c i t y  l i m i t s .  From th e  

d a ta  g a in e d  on th e  t o t a l  v a lu e  o f  l o t s  and r u r a l  la n d ,  e s t im a te s  w i l l  

be made o f  th e  a g g re g a te  la n d  r e n t  and u n ea rn ed  in c re m e n t. These 

am ounts w i l l  be com pared w ith  th e  t o t a l  c i t y  and sc h o o l d i s t r i c t  ex

p e n d i tu r e s  to  d e te rm in e  th e  f e a s i b i l i t y  o f  a  " s in g l e  ta x "  on la n d  r e n t  

and u n earned  in c re m e n t i n  o rd e r  to  s u p p o rt  th e  l o c a l  f i s c a l  and edu

c a t i o n a l  r e q u ire m e n ts  o f  Edmond, Oklahoma,

The Sam pling Method

A ll  l o t s  p l a t t e d  i n  th e  c i t y  o f  Edmond s in c e  1890 w ere g iv e n  con

s e c u t iv e  num bers. T here  w ere 9,091 l o t s  i n  1965, a s  i n d ic a te d  i n  

T ab le  23 . Of th e s e  l o t s ,  1 ,288  w ere u n u sa b le  and w ere e x c lu d e d . Of 

th o s e  e x c lu d e d , 281 w ere l o t s  w hich had b een  rem oved from  th e  l i s t  by 

r e p l a t t i n g  o r  had been  v a c a te d  to  r u r a l  la n d ;  253 w ere l o t s  w hich had 

b een  r e c e n t l y  p l a t t e d  b u t w ere n o t on th e  1965 ta x  r o l l s  ( s e e  T ab le  12) ;  

184 w ere l o t s  w hich had b een  exempt s t a t e ,  l o c a l ,  o r  In d ep e n d e n t S choo l
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TABLE 23

LOTS LISTED IN THE OKLAHOMA COUNTY INDEX 
EDMOND, OKLAHOMA, 1965

BOOKS,

T o ta l  Number o f  L o ts  i n  Edmond
L is te d  i n  Oklahoma County In d ex  Books 1965 9,091

L o ts  E xcluded :
No, o f  L o ts  t h a t  have been  removed from  th e  
l i s t  o r  v a c a te d  to  r u r a l  la n d 281

No, o f  L o ts  t h a t  a r e  n o t l i s t e d  i n  th e  1965 
a sse ssm e n t book 253

L o ts  exempt f o r  S t a t e ,  L o ca l and In d ep e n d e n t 
S chool 184^

L o ts  exempt f o r  Church 40^

Com m ercial L o ts 530

T o ta l  Number o f  L o ts  a v a i l a b l e  f o r  Sample 7 ,803

S o u rce ; Com piled from  d a ta  c o l l e c t e d  from  The County C le r k 's  
O f f ic e ,  Oklahoma C ounty , Oklahoma.

^ In fo rm a tio n  g a in e d  from  th e  sam ple d a ta .
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la n d ;  and f o r t y  w ere l o t s  w h ich  had b een  exem pt ch u rch  p r o p e r ty .  An 

a d d i t i o n a l  530 com m ercial l o t s  w ere rem oved from  th e  l i s t  i n  o rd e r  to  

re d u c e  th e  b im odel c h a r a c t e r i s t i c  o f  th e  u n iv e r s e  w hich would be  r e 

f l e c t e d  i n  any sam ple e x c e p t an e x tre m e ly  l a r g e  one . The sam ple i n  

t h i s  r e s e a r c h  r e f l e c t s  o n ly  th e  v a lu e  o f  r e s i d e n t i a l  l o t s .  T h is  v a lu e  

was somewhat low er th a n  th e  a c tu a l  a v e ra g e  l o t  v a lu e ,  b ecau se  th e  v a lu e  

o f  th e  com m ercial p r o p e r ty ,  w hich i n  s e v e r a l  c a s e s  r e a c h e s  a s  h ig h  a s  

S l2 ,0 0 0  to  $15 ,000  p e r  l o t ,  h a s  been  rem oved. The com m ercial l o t s  

w ere rem oved from  th e  sam ple i n  o rd e r  to  re d u c e  th e  n a tu r a l  b im odel 

d i s t r i b u t i o n  o b ta in e d  when com m ercial and r e s i d e n t i a l  v a lu e s  a r e  com

p a re d . A lthough  a  r e d u c t io n  i n  a v e ra g e  l o t  v a lu e  means a  r e d u c t io n  i n  

la n d  r e n t  and u n e a rn e d  in c re m e n t , i t  w i l l  make l i t t l e  d i f f e r e n c e  i n  th e  

f i n a l  r e s u l t s  —  a s  w i l l  be shown l a t e r  i n  t h i s  s tu d y . N e v e r th e le s s ,  

th e  n a tu r a l  skew ness o f  r e s i d e n t i a l  la n d  v a lu e  d a ta  r e q u i r e d  an  ex

tre m e ly  l a r g e  sam ple i n  o r d e r  to  s e c u re  r e s u l t s  t h a t  a p p ro x im ate  a  

norm al c u rv e .

From th e  re m a in in g  7 ,8 0 3  l o t s ,  a  random sam ple o f  400 l o t s  was 

ta k e n  by u s in g  a  t a b l e  o f  random  num bers to  make th e  s e le c t i o n ,^  The 

sam ple r e p r e s e n t s  5.1 p e r  c e n t  o f  t h e  u n iv e r s e .  I n  th e  random s e l e c t i o n  

o f  th e  400 l o t s ,  a  c o m b in a tio n  o f  o v e r  1 ,600  l o t s ,  o r  20 p e r  c e n t  o f  th e  

u n iv e r s e ,  w ere found to  be a  p a r t  o f  th e  o r i g i n a l  s e l e c t i o n .  When th e  

e a r ly  l o t  d im e n sio n s  o f  25 X 140 f e e t  p ro v ed  t o  be to o  sm a ll to  h a n d le

W illia m  A ddison N eisvfanger. E le m e n ta ry  S t a t i s t i c a l  M ethods (New 
York: The M acm illan  Company, 1 956 ), Column 6 , L in e  1171 th ro u g h  Column 7,
L in e  1208; p . 7 30 -1 .
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most im provem ents, i t  became cu sto m ary  to  combine two o r  more l o t s  i n to  

one u n i t .  The t o t a l  t a x  a s s e s s e d  v a lu e  a s c r ib e d  to  a l l  l o t s  v/as e v en ly  

d iv id e d  among th e  s e v e r a l  l o t s  when l o t s  w ere found i n  c o m b in a tio n . The 

v a lu e s  o f  th e  sam ple l o t s  w ere ta k e n  a s  th e  a v e ra g e  v a lu e  o f  th e  l o t s  

i n  c o m b in a tio n . A lthough  t a x  a s s e s s o r s  have a  te n d e n c y  to  p la c e  a  

h ig h e r  v a lu e  on a  c o rn e r  l o t  o r  show a  r e a d in e s s  to  p la c e  a  d i f f e r e n t  

and h ig h e r  v a lu e  on th e  l o t  upon w hich th e  b u i ld in g  was found , no 

a tte m p ts  w ere made to  e s t im a te  th e  d i f f e r e n t i a l  v a lu e  f o r  any s in g l e  

l o t  w hich was found i n  co m b in a tio n  w ith  o th e r  l o t s .  I n  t h i s  s tu d y  i t  

was assum ed t h a t  a l l  la n d  w ith  im provem ents found i n  co m b in a tio n  v/as o f  

eq u a l v a lu e  — o r  t h a t  a l l  l o t s  assum ed e v e n ly  a l l  i n c r e a s e s  i n  v a lu e .

S iz e  o f  Lot

When Edmond v/as p l a t t e d  a f t e r  th e  " ru n " ,  th e  minimum s i z e  o f  a l l  

l o t s  (25* X 100’ ) was d e te rm in e d  by lav/. W hile few o f  th e  e a r ly  l o t s  

d e v ia te d  from  t h i s  e s ta b l i s h e d  norm,, i t  soon became o b v io u s  t h a t  a  l o t  

o f  t h i s  s i z e  v/as i n s u f f i c i e n t  f o r  most b u i ld in g  n e e d s . The p r a c t i c e  

o f  p l a t t i n g  s u b d iv is io n  l o t s  w ith  th e s e  e s ta b l i s h e d  d im en sio n s  was to  

c o n tin u e  u n t i l  t h e  1950’ s ,  when l a r g e r  l o t s  w ere p l a t t e d .  The s i z e  o f  

l o t s  had g r a d u a l ly  grown from  a  t w e l f th  o f  an  a c re  (25* X 140*) i n  th e  

O r ig in a l  T ow nsite  to  a  q u a r t e r  o f  an  a c re  (80* X 140’ ) o r  more p e r  l o t  

i n  many o f  th e  nev/er s u b d iv is io n s .  W ith  th e  c u r r e n t  vogue o f  l a r g e r  

homes and th e  p l a t t i n g  o f  i r r e g u l a r  l o t s  i n  s u b d iv i s io n s ,  i t  a p p e a rs  

t h a t  th e  a v e ra g e  s i z e  o f  l o t s  i n  Edmond w i l l  become l a r g e r  a s  newer 

s u b d iv is io n s  a re  b u i l t .
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The a v e ra g e  l o t  s iz e  i n  a c re s  i n  Edmond, Oklahoma, i s  d e te rm in ed  

in  T ab le  24. The s q u a re  f e e t  o f  each  l o t  i n  th e  sam ple v/as d iv id e d  by 

43,550 sq u a re  f e e t  i n  an a c re  and an  av erag e  l o t  s i z e  was c a lc u la te d  

th e re b y . The a r i th m e t ic  mean (x) o f  th e  sam ple i s  .1 7  a c re s  w ith  a
A

standar-d  d e v ia t io n  ( s j  o f  .2 3 5 , and a s ta n d a rd  e r r o r  o f  th e  mean ( C^x ) 

o f  .0 1 2 . The a r i th m e t ic  mean w i th in  th e  95 p e r  c e n t  c o n fid e n c e  l i m i t s  

i s  . 1933 1463.

The in f lu e n c e  o f  th e  e a r ly  l o t  s iz e  o f  25* X 140 ' o r  .080  a c re s  

i s  in d ic a te d  by th e  266 i te m s  o u t o f  400 which f a l l  i n  th e  c l a s s  i n 

t e r v a l  o f  .0 4 0  to  ,119 a c r e s .  A pprox im ately  6 ,000  l o t s  o u t o f  th e  

7 .803  u n iv e r s e  a re  ab o u t ,080  a c re s  in  s iz e  — w hich i n d i c a t e s  a r a t h e r  

skewed u n iv e r s e .  The skew ness o f  th e  u n iv e r s e  i s  r e f l e c t e d  i n  th e  

sam ple when P e a r s o n 's  C o e f f ic ie n t  o f  Skewness i s  used  and th e  fo llo w in g  

v a lu e  o f  skew ness i s  s e c u re d :

Skewness = ^ (A ri th m e tic  Mean -  Median) _ 3 ( .1 7 0  -  ,1 0 0 ) _
S ta n d a rd  D e v ia tio n  .235

The ex trem e skew ness o f  t h i s  sam ple i s  f u r th e r  p o in te d  o u t by P a r i  i n

h i s  s ta te m e n t:

The P e a rso n e a n  m easure o f  skew ness v a r i e s  be
tw een  th e  t h e o r e t i c a l  l i m i t s  o f  +3 and - 3 .  However, 
a  v a lu e  h ig h e r  th a n  +1 o r  low er th a n  -1 i s  r a r e l y  
found i n  most p r a c t i c a l  a p p l i c a t i o n s .^

Under o rd in a ry  c irc u m s ta n c e s , th e  ex trem e skew ness o f  a  u n iv e r s e  

r e f l e c t e d  i n  th e  sam ple d a ta  co u ld  a l t e r  th e  e f f e c t i v e  use  o f  any

2
B o r is  P a r i ,  B as ic  S t a t i s t i c s  (G arden C ity , New York: Doubleday

and Company, I n c . ,  1967), p . 77.
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LOT SIZE IN ACRES, EDMOND, OKLAHOMA, 1965

A cres
M id -P o in t

(m)

Number 
o f  L o ts  

( f ) fm (m -x) (m -x)^  f (m -x )^

.0 4 0  to  .1 1 9 .0 8 266 2 1 .2 8 - .0 9 .0081 2 .1 5 4 6

.1 2 0  t o  .1 9 9 .1 6 45 7 .2 0 — .01 .0001 .0 0 4 5

.2 0 0  to  .279 .2 4 48 11 .52 .0 7 .0 0 4 9  .2352

.2 8 0  to  .359 .3 2 21 6 .7 2 .1 5 .0225  .4 7 2 5

.360 t o  .439 .4 0 4 1 .6 0 .2 3 .0529  .2 1 1 6

.4 4 0  to  .5 1 9 .4 8 2 .9 6 .31 .0961 .1922

.5 2 0  to  2 .1 4 1 .3 3 14 18 .62 1 .1 6 1 .3456  18 .8384
N = 400 .gfm = 67 .9 0 ^ f ( m - x ) ^  =

2 2 .1 0 9 0

S o u rc e : C om piled from  Sam ple D ata

X = .1 7  

s  -  .2 3 5
g

U  X =, .0 1 2

± 1 .9 6  = ± .0235

95% C o n fid en c e  L im its  

X  = .1 6 9 8  ± .0 2 3 5

M edian = .1 0 0  

Mode = .0 8 4  

Skew ness ?  .8 9 3

g

= .1 4 6 3 :. 1 933
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sam ple d a ta  g a in e d  o r  r e q u i r e  t h a t  a  l a r g e r  sam ple be ta k e n . However, 

th e  s i z e  o f  a  c i t y  l o t  i s  n o t a  m ajo r c r i t e r i o n  fo r  d e te rm in in g  la n d  

v a lu e ,  f o r  th e  l o c a t io n  and u se  a p p e a rs  to  have th e  g r e a t e r  im p ac t on 

v a lu e  u n le s s  s i z e  d e v ia te s  g r e a t l y  from  th e  norm. F u rth e rm o re , th e  

v a lu e  o f  th e  l o t ,  a s  a  l o t ,  and n o t a s  a c re a g e , i s  th e  b a s i s  fo r  th e  

s tu d y  o f  changes i n  v a lu e  f o r  th e  tim e  p e r io d  co v e re d  by t h i s  s tu d y .

The A verage L ot V alue  i n  Edmond

I n  1965 th e r e  were a  t o t a l  o f  8 ,3 3 3  l o t s  p l a t t e d  i n  Edmond. Of 

th e s e  l o t s ,  530 a r e  used  f o r  com m ercial p u rp o se s  and a r e  removed from 

th e  l i s t ,  (T ab le  2 3 ) .  The e x c lu s io n  o f  a l l  com m ercial l o t s  from th e  

sam ple w i l l ,  w h ile  re d u c in g  th e  skev/ness o f  th e  sam ple , a ls o  red u c e
4

th e  mean v a lu e  p e r  l o t  i n  Edmond. N e v e r th e le s s ,  a  random sam ple o f

3
W illiam  A lonso , L o c a tio n  and Land Use; Toward A G en e ra l T heory  

o f  Land R ent (C am bridge, M a ss a c h u s e tts ;  H arvard  U n iv e rs i ty  P r e s s ,
1964), pp . 4 -5 , 6 , 8 -9 , 1 4 -1 5 , 45n.

4
A s i g n i f i c a n t  p o r t io n  o f  th e  b u s in e s s  p r o p e r ty  i n  Edmond h as  a  

t a x  a s s e s s e d  e v a lu a t io n  w hich  i s  much l e s s  th a n  th e  a v e ra g e  r a t i o  
a s s e s s e d  upon th e  la n d  i n  th e  newer h o u s in g  d ev e lo p m en ts . The Safew ay 
s to r e  and l o t ,  o f f i c i a l l y  d e s c r ib e d  a s  L o ts  9 to  28 i n c l u s iv e .  B lock  8,
E. B. Townsend A d d itio n , e x c e p t 15 s q u a re  f e e t  i n  S ou thw est C o rn er o f  
L o t 9 , B lock  8 ; and L o ts  23 to  32 i n c l u s iv e ,  B lock  23 i n  O r ig in a l  Town
s i t e  o f  Edmond, w ere m ortgaged December 12, 1964, and re c o rd e d  i n  Book 
3 ,1 4 2 , page 391. Those l o t s  had a  m ortgage stam p v a lu e  o f  #539, o r  a  
m ortgage v a lu e  r e p r e s e n te d  by stam ps o f  #539 ,000 , and was on th e  ta x  
r o l l s  i n  1965 a t  $50 ,695  T o ta l  V a lu e . T here  i s  r e a s o n  to  b e l ie v e  t h a t  
th e  h a l f  m i l l io n  d o l l a r  m ortgage i s  f o r  th e  la n d  o n ly . On December 12, 
1964, an  a d d i t io n a l  m ortgage o f  #278 ,850  was p la c e d  upon th e  same 
p r o p e r ty  d e s c r ib e d  above w ith  no i n d ic a t i o n s  t h a t  i t  v/as a  second  m ort
g age . I t  i s  p o s s ib l e  t h a t  t h i s  m ortgage may r e p r e s e n t  a  s e p a r a te  m ort
gage on th e  b u i ld in g .  T h is  c a n  be found i n  Book 3 ,1 4 2 , page 395 i n  
th e  County C o u rth o u se , Oklahoma C i ty ,  Oklahoma.

F u rth e rm o re , th e  Edmond P la z a ,  o f f i c i a l l y  d e s c r ib e d  a s  Lot 1,
B lock  1; Lot 1 , B lock  2 ; and Lot 1 , B lock  3 ;  Sou thw inds A d d itio n , w hich 
i s  r e p o r te d  t o  have c o n t r ib u te d  f o r t y  p e r  c e n t  (40%) o r  more o f  th e  t o t a l  
s a l e s  t a x  c o l l e c t i o n  o f  Edmond, i s  on th e  ta x  r o l l s  a lo n g  w ith  two 
g a s o l in e  s t a t i o n s  a t  a  t o t a l  v a lu e  o f  $ 7 ,9 5 0  i n  1965.



110

400 l o t s  was ta k e n  from  th e  re m a in in g  7 ,8 0 3  l o t s  to  d e te rm in e  th e  mean 

v a lu e  p e r  l o t  o f  a l l  r e s i d e n t i a l  l o t s  i n  Edmond. The mean v a lu e  o f  th e  

u n iv e r s e  ra n g e d  from  $1 ,8 3 7 > - U ;> S l  ,527  (T a b le  2 5 ) ,  and t h i s  v a lu e  was 

u sed  t o  e s t im a te  th e  amount o f  u n earn ed  in c re m e n t o f  th e  la n d  and th e  

la n d  r e n t .

I n  t h e  sam p le , t h e  t a x  a s s e s s e d  v a lu e  o f  th e  la n d  ra n g e d  from 

$5 t o  $560 w h ile  t h e  a c tu a l  v a lu e ,  w hich i s  11,81 t im e s  th e  t a x  a s s e s s 

m en t,^  ra n g e d  from  $59 to  $ 6 ,6 1 4 , (T a b le  2 5 ) . The mean v a lu e  i s  

$ 1 ,682  w ith  a  s ta n d a r d  d e v ia t io n  o f  $ 1 ,4 7 0  and a  s ta n d a r d  e r r o r  o f  th e  

mean o f  $ 7 3 .5 0 .

The d e g re e  o f  skew ness o f  th e  d i s t r i b u t i o n  i s  found to  be a  .7 0 , 

w hich  i n d i c a t e s  th e  d i s t r i b u t i o n  i s  h ig h ly  skew ed. A lthough  th e  skew

n e s s  o f  t h e  saimple i s  r a t h e r  l a r g e ,  i t  i s  m ere ly  a  r e f l e c t i o n  o f  th e  

skew ness found  w i th in  t h e  u n iv e r s e  and c a n  be s u b je c te d  to  s t a t i s t i c a l  

v e r i f i c a t i o n .

I n  in s p e c t in g  th e  t a x  a s s e s s e d  la n d  v a lu e s  i n  Edmond, i t  i s  

o b v io u s  t h a t  a  s i g n i f i c a n t  number o f  th e  v a lu e s  a r e  on th e  lo w er end 

o f  th e  s c a l e .  T h is  o b s e rv a t io n  can  be s u b s t a n t i a t e d  th ro u g h  th e  u se  

o f  a  fo rm u la  found i n  B a ls le y ,  I n t r o d u c t io n  to  S t a t i s t i c a l  M ethods.

^ D eriv ed  from  T a b le s  21 and 22 .
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TABLE 25

400 HOUSE LOT SAMPLE, EDMOND, OKLAHOMA, 1965

C la s s Med. P o in t f d* f d ' f ( d ' ) 2

8  0 - -8  749 8  375 118 - 1 -118 118

750— 1499 1125 126 0 9 0 0

1500— 2249 1875 61 1 61 61

2250— 2999 2625 32 2 64 128

3000— 3749 3375 2 2 3 6 6 198

3750— 4499 4125 6 4 24 96

4500— 5240 4875 17 5 85 425

5250— 5999 5625 11 6 6 6 396

6000— 5749 6375 7 7 49 343

N :: 400 £ f d '  = 297 £ f ( d » ) ^  = 1 ,765

S o u rce : C om piled from  Sam ple d a ta

X = 81,682

8  = 81 ,470  

X = 873 .50

M edian = 81 ,238  
95% C on fidence  L im its

5  =  X  ± (1 .9 6 )  ^
= 81 ,826  X 81 ,538

U sing th e  u p p e r l i m i t s  o f  th e  95% C o n fid en ce  L im its  to  e s t a b l i s h  
an  e s t im a te  o f  t h e  s ta n d a r d  e r r o r  o f  th e  mean, th e  fo llo w in g  v a lu e  i s  
a s c e r ta in e d : ( ü x )  = 8 7 8 .8 0 ,

The mean o f  th e  U n iv e rse  (U) w i th in
U =  X t  ( 1 . 9 6 ) ( < r i )

= 81 ,682  Î  (1 .9 6 ) (8 7 8 .8 0 )
= 81 ,837  Z > U % >  81 ,527

K C o n fid en ce  L im its



112

f o r  e s t im a t in g  th e  s ta n d a rd  d e v ia t io n  o f  a  u n iv e rs e ^  w hich i s  computed 

a t  #51 .90  a s  opposed to  th e  $73 .50  w hich i s  th e  s ta n d a rd  e r r o r  o f  th e  

mean. However, th e  f ig u r e  f o r  th e  s ta n d a rd  d e v ia t io n  o f  th e  u n iv e rs e  

(()~~) can  be  r e f in e d  f u r t h e r  u nder th e  fo llo w in g  c o n d i t io n s :

" I f  th e  s i z e  o f  th e  u n iv e r s e  i s  known, th e  s ta n d a rd  e r r o r  o f  th e  

s ta n d a rd  d e v ia t io n  i s  a d ju s te d  by m u lt ip ly in g  by th e  sq u a re  r o o t  o f  

u n i ty  ( 1 ) m inus th e  p ro p o r t io n  th e  s i z e  o f  th e  sam ple b e a rs  to  th e
7

u n i v e r s e . "

6
=  i   = -----#1.1,470------- _ — #1.,47p—  _ 551,90

H n ^ 2 (4 0 0 )  2 8 .3
05="= S ta n d a rd  e r r o r  o f  th e  s ta n d a rd  d e v ia t io n .

s  = S ta n d a rd  d e v ia t io n  o f  th e  sam ple.

N = T o ta l  number o f  f r e q u e n c ie s  i n  th e  sam ple.

Howard L. B a ls le y ,  I n t r o d u c t io n  to  S t a t i s t i c a l  M ethods (P a te r s o n , 
New J e r s e y :  L i t t l e f i e l d ,  Adams and C o ., 1964), p . 126,

7
When th e  d a ta  i s  a p p lie d  to  fo rm ula  i t  y i e ld s  th e  fo llo w in g :

Sam ple s i z e  (400) & U n iv e rse  (7 ,8 0 3 ) = p ro p o r t io n  ( r )
4 0 0 /7 ,8 0 3  = .051

(S ta n d a rd  e r r o r  o f  th e  s ta n d a rd  d e v ia t io n )  ( V 1 -r )

(8 5 1 .9 ) (1 /1 - .0 5 1 ) = ( $ 5 1 .9 ) ( .9 7 4 )  = 850 .55
05=’ = 8 5 0 ,6

and a t  95% c o n fid e n c e  l i m i t s :

<7-= s  i  ( 1 ,9 6 ) (8 5 0 .6 )
= 81 ,470  ± (1 .9 6 ) (8 5 0 .6 )
= 81 ,470  ± 899

8 1 , 5 6 9 >  Q—  81,371

Ibid.. p. 127.
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At 95 p e r  c e n t c o n f id e n c e  l i m i t s  th e  s ta n d a rd  d e v ia t io n  o f  th e  

u n iv e r s e  l i e s  somewhere betw een  $1 ,569  and $ 1 ,3 7 1 , W ith in  th e  95 p e r  

c e n t  c o n fid e n c e  l i m i t s ,  t h e  l a r g e s t  v a lu e  f o r  th e  s ta n d a rd  d e v ia t io n  o f  

th e  u n iv e r s e  ( 0 “ ) and th e  s m a l le s t  mean o f  th e  u n iv e r s e  (U) a r e  used  

w ith  th e  m edian found i n  th e  sam ple to  e s t a b l i s h  th e  skew ness o f  th e  

u n iv e r s e .  The d e g re e  o f  skew ness i s  q u i t e  l a r g e  f o r  th e  u n iv e r s e  and i s  

r e f l e c t e d  i n  a  ,1 3  d i f f e r e n c e  betw een  th e  d e g re e  o f  skew ness o f  th e  

sam ple and th e  u n iv e r s e ;

SK = 3(U-Md). = 3 ( $1 ,538  -  $1 ,238).,. ^ , 5 7 3
<r- $1 ,569

From th e  d a ta  i n  T a b le  25, i t  i s  p o s s ib le  to  e s t im a te  th e  mean o f  

th e  u n iv e r s e  (U ). We a r r i v e  a t  th e  e s t im a te  o f  th e  s ta n d a rd  e r r o r  o f
A

th e  mean ( O  x) by th e  u se  o f  th e  fo llo w in g  fo rm u la :

= s  = $1 ,569  = $1 ,.569._ _ 578.96®

Ÿ400-1 19 .99

The mean o f  th e  u n iv e r s e  (U ), w i th in  95 p e r  c e n t  c o n fid e n c e  l i m i t s ,  i s

e s ta b l i s h e d  th ro u g h  th e  u se  o f  th e  fa l lo w in g  fo rm u la ;
A

Ü = X ± (1 .9 6 )

= $1 ,682  ± (1 .9 6 )  ($79)

= $1 ,682  ± ($ 1 5 4 .8 )

= $1 ,5 2 7  U <C $1 ,837  ^

8 cr^ _X = S ta n d a rd  e r r o r  o f  th e  mean.
8  = S ta n d a rd  d e v ia t io n  o f  th e  sam ple 
N = T o ta l  number o f  f r e q u e n c ie s  i n  th e  sam ple.

P a r i ,  B a s ic  S t a t i s t i c s , pp , 144-46 .
g

Ü = Mean o f  th e  U n iv erse  
X = A r ith m e tic  mean o f  th e  sam ple

^  X = S ta n d a rd  e r r o r  o f  th e  mean.
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F o r th e  p u rp o se  o f  t h i s  r e s e a r c h ,  th e  ra n g e  o f  th e  mean o f  th e  

u n iv e r s e  ( $ 1 ,8 3 7 J >  U $1 ,527) i s  s e le c te d  to  e s t a b l i s h  a  h ig h  and low 

e s t im a te  o r  ran g e  f o r  th e  mean v a lu e  p e r  l o t  f o r  a l l  p l a t t e d  l o t s  

found i n  Edmond i n  1965.

The M ethodology f o r  th e  D e te rm in a tio n  o f  Land V alue

The s t a t i s t i c a l  s tu d y  v/as u n d e rta k e n  to  e s t a b l i s h  a  b a s i s  f o r  th e  

e s t im a t io n  o f  th e  la n d  v a lu e  o f  p l a t t e d  and u n p la t te d  la n d  w i th in  th e  

c i t y  l i m i t s  o f  Edmond, Oklahoma, from 1941 th ro u g h  1965. I n  o rd e r  to  

e s t im a te  th e  a c tu a l  la n d  v a lu e ,  a  r a t i o  o f  $11,81 to  $1 v/as u sed  to  

compare th e  a c tu a l  s a l e  v a lu e  to  th e  a s s e s s e d  v a lu e  o f  la n d  i n  1965 

th ro u g h  th e  u se  o f  a  sam ple t h a t  y i e ld s  a mean v a lu e  f o r  a l l  r e s i d e n t i a l  

l o t s  o f  $1 ,837  $ 1 ,5 2 7 .

The mean v a lu e  o f  th e  sam ple ta k e n  i n  1965 may be used  i n  two 

ways to  d e te rm in e  th e  la n d  v a lu e  from 1941 th ro u g h  1965; a  r a t i o  be

tw een  a c tu a l  s a le s  and a s s e s s e d  v a lu e  may be d e te rm in e d  f o r  1965 and 

each  y e a r  from  1941 th ro u g h  1965 and th e n  a p p lie d  to  a  random sam ple 

o f  th e  l o t s  f o r  each  y e a r ,  o r  a  r a t i o  may be d e te rm in e d  betw een  th e  

s a l e s  and th e  a s s e s s e d  v a lu e  f o r  1965 and th e n  a p p l ie d  to  a  sam ple o f  

th e  l o t s  to  d e te rm in e  th e  t o t a l  v a lu e  o f  a l l  l o t s  i n  1965. Through 

th e  use  o f  th e  g e o m e tric  mean, an  e s t im a te  o f  th e  mean l o t  v a lu e  fo r  

each  y e a r  u n d er i n v e s t i g a t io n  t im e s  th e  number o f  l o t s  f o r  each  y e a r  

e q u a ls  th e  t o t a l  l o t  v a lu e  o f  Edmond f o r  th e  y e a rs  1941 th ro u g h  1965,

The l a t t e r  m ethod v/as used  b ecau se  a l l  t h e  n e c e s s a ry  in fo rm a t io n  was 

a v a i l a b l e ,  w h ile  i n  th e  f i r s t  c a se  th e  changes i n  a s se s sm e n ts  o f  

p r o p e r ty  from  y e a r  t o  y e a r  w ere u n a v a ila b le .
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W ith th e  e s t im a te d  a v e ra g e  v a lu e  f o r  a l l  l o t s  f o r  1965 ta k e n  a s  an 

en d in g  p e r io d  v a lu e  and th e  a v e ra g e  v a lu e  f o r  a l l  l o t s  s o ld  i n  1890 

ta k e n  a s  b e g in n in g  p e r io d  v a lu e ,  i t  i s  p o s s ib l e  th ro u g h  th e  u se  o f  th e  

g e o m e tric  mean to  e s t a b l i s h  th e  a v e ra g e  v a lu e  f o r  a l l  l o t s  from  1890 to  

1965. F o r th e  p u rp o se  o f  t h i s  s tu d y ,  th e  a v e ra g e  h ig h  and low l o t  v a lu e  

w i th in  th e  95 p e r  c e n t c o n f id e n c e  l i m i t s  o f  th e  mean v a lu e  o f  th e  u n i

v e r s e  f o r  each  y e a r  f o r  1941 th ro u g h  1965 was m u l t ip l ie d  by th e  number 

o f  p l a t t e d  l o t s  (T a b le  12) to  g iv e  th e  t o t a l  la n d  v a lu e  fo r  each  y e a r  

(T a b le  2 6 ) .

The t o t a l  la n d  v a lu e  f o r  r u r a l  Isuid w i th in  th e  c i t y  l i m i t s  was 

d e te rm in e d  by th e  t o t a l  a c re a g e  w i th in  th e  c i t y  i n  1965 (T ab le  12) 

t im e s  th e  e s t im a te  o f  th e  v a lu e  o f  r u r a l  farm  la n d  p e r  a c re  o f  Oklahoma 

County made by th e  B ureau  o f  A g r ic u l tu r e  f o r  each  o f  t h e  y e a r s  from 

1941 th ro u g h  1965 (T ab le  2 8 ) ,

Land R ent and Exchange R ent

In  a t te m p t in g  to  d e te rm in e  th e  amount o f  re v e n u e  t h a t  a  " S in g le

Tax" on la n d  w ould y i e l d ,  i t  i s  n e c e s s a ry  t o  d e te rm in e  th e  k in d s  and

th e  amount o f  r e n t  r e t u r n  on th e  la n d .  A cco rd in g  to  Henry G eorge, under

th e  g e n e ra l  h e a d in g  o f  r e n t ,  t h e r e  a r e  t h r e e  k in d s :  exchange r e n t ,  r e n t

a c t u a l ,  and r e n t  p o t e n t i a l .

R ent . . .  i s  th e  s h a re  i n  t h e  w e a lth  p roduced  w hich  th e  
e x c lu s iv e  r i g h t  to  th e  u se  o f  n a tu r a l  c a p a b i l i t i e s  g iv e s  
to  th e  ow ner. W herever l a n d  h a s  an  exchange v a lu e  t h e r e  
i s  r e n t  i n  th e  economic m eaning o f  t h e  te rm . W herever 
la n d  h av in g  a  v a lu e  i s  u se d , e i t h e r  by  th e  owner o r  
h i r e r ,  t h e r e  i s  r e n t  a c tu a l ;  w h e rev er i t  i s  n o t u sed , 
b u t s t i l l  h a s  a  v a lu e ,  t h e r e  i s  r e n t  p o t e n t i a l .

^^G eorge, P ro g re s s  and P o v e r ty , p . 166.
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Not o n ly  does r e n t  have s e v e r a l  d i f f e r e n t  m eanings to  G eorge, b u t 

i t  c an  be d e te rm in e d  i n  s e v e r a l  d i f f e r e n t  ways a c c o rd in g  to  o th e r  econ

o m is ts .  Among th e s e  a l t e r n a t i v e s  i s  th e  d e f i n i t i o n  t h a t  any incom e t h a t  

a c c ru e s  to  la n d  a s  a  paym ent i n  r e l a t i o n  to  th e  v a lu e  o f  th e  la n d  i s  

r e n t .  R e n t, a s  a  f a c t o r  paym ent, i s  th e  r e t u r n  to  la n d  f o r  i t s  c o n t r i 

b u t io n  to  th e  t o t a l  p ro d u c t v a lu e ;  i t  a ls o  may be  th e  payment d e r iv e d  

from  i t s  m a rg in a l p r o d u c t iv i t y .  I n  th e  u s u a l  s e n s e , r e n t  i s  a  payment 

b ased  upon th e  v a lu e  o f  la n d  and th e  w i l l in g n e s s  o f  t h e  u s e r  to  pay  th e  

a g re e d  upon am ount.

The d e te rm in a t io n  o f  r e n t  i n  th e  a g g re g a te  u n d er th e  l a s t  th r e e  

c o n d i t io n s  w ould be v i r t u a l l y  im p o s s ib le  to  d e te rm in e  b e c au se  o f  th e  

la c k  o f  a d e q u a te  d a t a . C o n t r a c t  r e n t  c o u ld  be d e te rm in e d  f o r  in d iv id u a l  

c a s e s ,  b u t an  e s t im a te  o f  r e n t a l  incom e to  th e  o w n e r-u se r  would be d i f f i 

c u l t  to  s e p a r a te  from  th e  o th e r  f a c t o r  paym ents t h a t  th e  owner would r e 

c e iv e .  R ent a s  a  r e t u r n  upon th e  v a lu e  o f  la n d  would be e a s i e r  to  

e s t im a te .  W ith an  e s t im a te  o f  la n d  v a lu e  and th e  e s ta b l is h m e n t  o f  an 

a c c e p ta b le  r a t e  o f  r e t u r n ,  th e  amount o f  r e n t  a s  a  p e rc e n ta g e  o f  v a lu e  

c o u ld  be d e te rm in e d .

A l l  r e n t s ,  a c c o rd in g  to  G eorge, a r e  u n ea rn ed . I n  t h i s  s tu d y , i n  

o rd e r  to  a c h ie v e  a  d e g re e  o f  c l a r i t y ,  r e n t  a c tu a l  and r e n t  p o t e n t i a l  

( p o s s ib le  r e t u r n  to  v a c a n t l o t s  and unused r u r a l  la n d )  a r e  d e te rm in e d

^ ^ K e ip e r , e t  a l .  T heory  and M easurem ent o f  R e n t, p . 97 .
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a s  a  p e rc e n ta g e  o f  la n d  v a lu e  and a r e  c a l l e d  " la n d  R e n t" , w h ile  th e  

in c r e a s e s  each  y e a r  i n  la n d  v a lu e ,  exchange v a lu e ,  a re  c a l l e d  "Exchange 

R e n t ."

The fo rm u la  u sed  to  d e te rm in e  la n d  r e n t  i s  th e  fo llo w in g ;

12
R ent = Land V alue X R a te  o f  R e tu rn

A r a t e  o f  r e t u r n  t h a t  c o u ld  be used  i n  d e te rm in in g  r e n t  from la n d

m ight be  s e le c te d  from  two p o s s ib le  ex tre m e s . One o f  th e s e  would be

13
th e  a v e ra g e  b u s in e s s  p r o f i t  i n  1965 o f  1 1 . 8  p e r  c e n t , w h ile  th e

second  ex trem e c o u ld  be th e  av e ra g e  i n t e r e s t  o f  5.31 p e r  c e n t p a id  on

a l l  bank n o te s  on s h o r t  te rm  b u s in e s s  lo a n s  i n  e le v e n  s o u th e rn  and

14w e s te rn  c i t i e s  i n  1955. However, f o r  t h i s  s tu d y , a  v a lu e  o f  6  p e r  

c e n t i s  s e l e c te d  a s  a  c o n v e n ie n t b u t  m ean in g fu l l e v e l  o f  r e t u r n  fo r  

r e n t  on la n d  i n  1 9 6 5 .  ̂^

12 H arry  G unnison Brown, B asic  P r in c i p l e s  o f  Econom ics and T h e ir  
S ig n i f ic a n c e  fo r  P u b lic  P o l ic y  (C olum bia, M is s o u r i:  L ucas B ro th e r s ,
1955 ), p . 428.

13 "500 L a rg e s t  C o rp o ra tio n s  i n  A m erica ,"  F o r tu n e . V ol. LXXIV,
No. 2 , J u ly  14, 1966, p . 119, R e tu rn  on in v e s tm e n t c a p i t a l  — a l l  i n 
d u s tr y  — 500 l a r g e s t  c o rp o r a t io n s .

^^F e d e ra l  R ese rv e  B u l l e t i n . V ol. 52, No. 6 , June  1966, p . 855. 
B oard o f  G overnors o f  The F e d e ra l  R ese rv e  System , W ash ing ton , D. C.

15The above fo rm u la  can  be used  to  d e te rm in e  th e  v a lu e  o f  c e r t a i n  
ty p e s  o f  p r o p e r ty ,  i . e . .  Land V alue = Income (R en t) & R a te  o f  R e tu rn . 
T h is  i s  th e  in c o m e - c a p i ta l iz a t io n  ap p roach  a s  c i t e d  i n  B a r lo w 's  book: 
"Many a p p r a i s e r s  te n d  to  u se  c a p i t a l i z a t i o n  r a t e s  o f  a round  5 o r 5 .5  
p e r  c e n t w ith  farm  a p p r a i s a l s . "  R a le ig h  B ariow e. Land R esource  
Econom ics (Englewood C l i f f s ,  N .J . :  P r e n t i c e - H a l l ,  I n c . ,  1958), p . 192.
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The use  o f  even a  lo w er r a t e  o f  r e t u r n  on T re a su ry  b i l l s  o f  3 ,9 5  

p e r  cent^®  i n  1965 w ould n o t a l t e r  th e  f i n a l  v a lu e s  to  any g r e a t  d e g re e . 

Land r e n t  would be  lo w er by th e  2 p e r  c e n t  d i f f e r e n c e  b u t th e  u nearned  

in c re m e n t o f  th e  la n d  w ould rem ain  th e  same.

The fo rm u la  used  above to  d e te rm in e  r e n t  a s  a  g iv e n  p e rc e n ta g e  o f  

la n d  v a lu e  i s  th e  b a s i s  f o r  th e  incom e c a p i t a l i z a t i o n  m ethod. The v a lu e  

o f  a  g iv en  p ie c e  o f  p r o d u c t iv e  la n d ,  r e a l  e s t a t e ,  o r  b u s in e s s  f irm  i s  

th e  incom e d iv id e d  by a  g iv e n  r a t e  o f  r e t u r n .  The u se  o f  t h i s  method 

to  d e te rm in e  v a lu e  c o n ta in s  a  m ajor o b s ta c le  f o r  th o s e  who w ish  to  ta x  

away a  p a r t  o f  th e  r e n t a l  incom e. I f  th e  t a x  i s  l a r g e  enough to  c a p tu re  

th e  e n t i r e  r e n t a l  incom e o f  th e  p r o p e r ty ,  th e n  th e  p r o p e r ty  h a s  no 

v a lu e  to  th e  c u r r e n t  owner.

V alue  = R e n ta l  Income -  Tax _ 8100 -  $100 = o
R a te  o f  R e tu rn  ,0 6

One c o u ld  e a s i l y  c a p tu re  i n  th e  form  o f  a  s in g l e  t a x  th e  r e n t  a c tu a l  o r

r e n t  p o t e n t i a l ,  b u t  n o t th e  exchange r e n t .  I t  w ould be e a sy  to  ta x  th e

flow  v a lu e  ( la n d  r e n t )  o r  incom e from  la n d , b u t i t  i s  n o t e a sy  to  ta x

th e  s to c k  v a lu e  (exchange r e n t )  u n t i l  th e  la n d  had changed hands i n  th e

18form  o f  a  s a l e  i n  o rd e r  t o  d e te rm in e  any v a lu e  t h a t  may b e  l e f t ,  even

a f t e r  a l l  incom e h a s  been  s in g l e - t a x e d  away.

^^F e d e ra l  R ese rv e  B u l l e t i n . V ol. 52 , No, 6 , Ju n e  1966, p , 856.

1 7Through t a x a t io n  th e  v a lu e  i s  t r a n s f e r r e d  from  th e  owner to  th e  
S t a te .  See G i lb e r t  M. T u ck e r, The S e lf -S u p p o r t in g  C ity  (Nev/ York: 
R o b e rt S cha lkenbach  F o u n d a tio n , 1958), pp . 2 4 -25 .

^^Ibid,. p. 75.



119

The p rob lem  o f  con tem pora ry  r e n t  th e o r y  i s  t h a t  i t  h as  lumped two

d i s s i m i l a r  c o n c e p ts  to g e th e r  w hich made a ssu m p tio n s  t h a t  a r e  no lo n g e r

v a l i d  i n  an a r e a  o f  th e  w orld  w here f r e e  la n d  i s  no lo n g e r  a v a i l a b l e .

The f i r s t  e r r o r  i s  th e  a tte m p t to  e q u a te  in co m e-p ro d u c in g  la n d  (fa rm s

and b u s in e s s )  w ith  non-incom e p ro d u c in g  la n d  ( r e s i d e n t i a l ) .  The second

e r r o r  i s  th e  u se  o f  a  th e o r y  o f  la n d  r e n t  w hich i s  d e te rm in e d  by th e

m argin  o f  c u l t i v a t i o n  o f  n o - re n t  la n d .  N o -re n t la n d  i n  th e  U n ited  S t a te s

no lo n g e r  e x i s t s ,  and th e  th e o ry  m ust be a l t e r e d  to  f i t  t h i s  new

19phenomenon. A.lonso, i n  h i s  r e c e n t  book , d i s c u s s e s  th e  s i m i l a r i t y  o f

th e  A g r i c u l tu r a l  R en t fu n c t io n s  and b id  p r i c e  c u rv e s  o f  th e  u rb an  f irm

20i n  th e  u s u a l  m icro-econom ic s t y l e  , w h ile  i n  a  l a t e r  c h a p te r  on th e

r e s i d e n t i a l  b id  p r i c e  c u rv e s ,  th e  a p p l i c a t i o n  o f  i n d i f f e r e n c e  a n a ly s i s  

21i s  made. A lonso , who i s  c o n s id e re d  to  be a  poor m a th e m a tic ia n  by a t

22l e a s t  one o f  h i s  r e v ie w e rs  , a t te m p ts  to  c o n s o l id a te  th e  two system s 

in to  a  s in g l e  m arket e q u il ib r iu m  system  o f  a n a ly s i s .  However, he 

r e c o g n iz e s  some o f  th e  p rob lem s t h a t  c o n f ro n t  him when he made th e  fo llo w in g  

s ta te m e n ts :

19A lonso , L o c a tio n  and Land Use: Toward a  G e n e ra l Theory o f  Land
R e n t.

20 I b i d . , C h ap te r 3 .

I b i d . . C h ap te r 4 .

22 Herman 6 . Berkman, "The Game Theory o f  Land Use D e te rm in a tio n ,"
Land Economics. Vol. XLI, No. 1, 1965, p. 19.
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The c l a s s i c a l  form  o f  s o lu t i o n  f o r  th e  i n d iv id u a l  
/ b u y e r  o r  s e l l e r  o f  l a n d /  c a n n o t be u sed  i n  t h i s  
c a s e  t o  d e r iv e  t h e  s t r u c t u r e  o f  demand i n  th e  mar
k e t . . . .  / i / n  t h i s  c a s e ,  l a n d  and d i s t a n c e  a r e  so  
in te r tw in e d  t h a t  v/e c an n o t d e r iv e  such  a  c u r v e . . . .
S in c e  p a r t  o f  th e  p rob lem  o f  f in d in g  th e  m arket 
s o lu t i o n s  c o n s i s t s  o f  f in d in g  in d iv id u a l  l o c a t io n s ,  
n o t knowing th e  l o c a t io n s  o f  i n d iv id u a l s  we w ould  
n o t know w hich  o f  t h e i r  demand c u rv e s  to  u se  to  
b u i ld  up o u r m arke t demand c u rv e .

T h e re  a r e  d i f f i c u l t  p rob lem s on th e  su p p ly  s id e  a s  
w e l l .  The p r i n c i p a l  one i s  t h a t  o f  d e f in in g  th e  
s u p p ly  o f  la n d .

T hese p rob lem s a r e  c o m p lic a te d  by th e  need  to  make some f u r th e r

a ssu m p tio n s  ab o u t th e  b id  p r i c e  c u rv e s  f o r  th e  i n d iv i d u a l  r e s i d e n t  i n

o rd e r  to  e s t a b l i s h  th e  i n d i f f e r e n c e  map fo r  th e  p u rc h a s in g  o f  la n d .

T h ree  p o i n t s  a r e  em phasized ;

The f i r s t  i s  t h a t  a  b id  p r i c e  c u rv e  r e f e r s  to  a  
g iv e n  in d iv i d u a l :  o th e r  i n d iv id u a l s  may have d i f f e r 
e n t ly  shaped  b id  p r i c e  c u rv e s  i n  th e  same way th e  
b id  r e n t  f u n c t io n s  o f  d i f f e r e n t  c ro p s  d i f f e r .  The 
second  i s  t h a t  a  b id  p r i c e  c u rv e  r e f e r s  to  a  g iv e n  
l e v e l  o f  s a t i s f a c t i o n .  S in c e  t h e r e  i s  an  i n f i n i t e  
number o f  l e v e l s  o f  s a t i s f a c t i o n  f o r  an  i n d iv i d u a l ,  
t h e r e  w i l l  be  f o r  each  in d iv i d u a l  a  fa m ily  o f  b id  
p r i c e  c u rv e s  c o rre s p o n d in g  t o  d i f f e r e n t  l e v e l s  o f  
s a t i s f a c t i o n .  The t h i r d  p o in t  t h a t  r e q u i r e s  em phasis  
i s  t h a t  a  b id  p r i c e  b e a r s  no n e c e s s a ry  r e l a t i o n  to  
th e  a c tu a l  p r i c e  t h a t  i s  c h a rg e d  f o r  th e  u se  o f  la n d  
a t  t h a t  l o c a t io n .  A b id  p r i c e  i s  h y p o th e t ic a l ,  
m ere ly  sa y in g  t h a t ,  i f  t h e  p r i c e  o f  la n d  w ere su c h , 
th e  in d iv id u a l  w ould  be s a t i s f i e d  to  a  g iv e n  d e g re e .

What th e n  i s  t h e  r e l a t i o n s h i p  betw een  la n d  r e n t  and  exchange r e n t?  

B uchanan, i n  h i s  a r t i c l e  on "The H i s to r i c a l  A pproach to  R ent and P r ic e

23
A lonso , L o c a tio n  and Land U se: Tovfard a  G e n e ra l Theory o f  Land

R e n t, p . 36—37.

24Ibid.. p. 59.
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25T heo ry", comes th e  c lo s e s t  t o  an sw erin g  t h i s  q u e s t io n  when he  p o in t s

o u t t h a t  th e  d e h a te  among th e  c l a s s i c a l  e co n o m is ts  o v e r w h e th e r  r e n t

was p r i c e  d e te rm in e d  o r  p r ic e - d e te r m in in g ,  v;as a  r e s u l t  o f  c o n fu s io n ;

/T h q /  p r in c i p a l  c a u se  o f  th e  c o n fu s io n  o f  th e s e  two 
q u e s t io n s  i s  t h a t  th e  q u e s t io n  o f  r e n t  and p r i c e  
p r o p e r ly  l i e s  i n  two m ain f i e l d s ,  nam ely exchange and 
d i s t r i b u t i o n .  I n  exchange i t  h a s  been  u su a l to  th in k  
o f  th e  p r i c e  o f  p a r t i c u l a r  p ro d u c ts  and to  suppose  
t h a t  th e  la n d  h as  many c o m p e ti t iv e  u s e s ;  b u t i n  d i s 
t r i b u t i o n  i t  was . . .  common to  t h in k  o f  th e  g roup  o f  
com m odities w hich a  g iv e n  c l a s s  p ro d u ce s  and to  t h in k  
o f  th e  la n d  a s  ta k e n  from  n a tu r e  by one c l a s s  g.gd 
h a v in g  no a l t e r n a t i v e  b u t to  r e t u r n  t o  n a tu r e .

The c o n fu s io n  t h a t  e x i s t e d  f o r  th e  c l a s s i c a l  econom ist a p p a re n t ly  

s t i l l  e x i s t s  to d a y . Most e c o n o m is ts , when r e f e r r i n g  to  r e n t  from  la n d ,  

e i t h e r  g iv e  exam ples o f  r e n t  co n p ared  to  n o - re n t  a g r i c u l t u r a l  la n d  o r  

viev/ th e  v a lu e  o f  la n d  from  an  in c o m e - c a p i t a l i z a t io n  m ethod —  w hich  i s  

a  v a lu e  d e te rm in e d  by d i s t r i b u t i o n .  However, i f  view ed from  th e  ex

change r e l a t i o n s h i p ,  la n d  h a s  a  v a lu e  w hich i s  d e te rm in e d  i n  compe

t i t i o n  and n o t s o l e l y  by incom e g e n e r a t io n .  T h is  f a c t  c an  be  i l l u s 

t r a t e d  by s e v e r a l  m ethods u sed  to  d e te rm in e  p r o p e r ty  v a lu e s  i n  th e  r e a l  

e s t a t e  m ark e t.

R e a l e s t a t e  a p p r a i s e r s  c a n  use  n o t o n ly  th e  i n c o m e - c a p i t a l i z a t io n  

method b u t  th e  r e p la c e m e n t- c o s t  and th e  m ark e t-c o m p a riso n  ap p ro a c h .

The re p la c e m e n t- c o s t  ap p ro ach  i s  used  p r im a r i ly  to  d e te rm in e  th e  o r i 

g in a l  c o s t  and re p la c e m e n t c o s t  o f  b u i ld in g  and i s  n o t u sed  to  d e te rm in e

25D a n ie l H. Buchanan, "The H i s t o r i c a l  Approach to  R ent and P r ic e  
T h e o ry ,"  R ead in g s i n  th e  T heory  o f  Income D i s t r i b u t i o n  ( P h i l a d e lp h ia ;  
The B la k is to n  Company, 1951).

^^Ibid.. p. 600.
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th e  v a lu e  o f  raw la n d . However, th e  m arket-coH ipai'ison ap p ro ach  can

b e t t e r  e x p la in  th e  v a lu a t io n  p ro c e s s  used  f o r  r e s i d e n t i a l  la n d  v a lu e :

"U n lik e  th e  in c o m e - c a p i t a l i z a t io n  m ethod, th e  m ark e t-co m p ariso n  app roach

does n o t a tte m p t to  v a lu e  p r o p e r t i e s  i n  te rm s  o f  t h e i r  e x p e c te d  f u tu r e  

27re tu rn s ."  F u rth e rm o re , i t  i s  p o in te d  o u t t h a t  i n  th e  U n ited  S t a te s  

th e  v a lu e  o f  r e s i d e n t s  i s  n o t based  upon in c o m e - c a p i ta l iz a t io n :

A lthough  th e  E n g lis h  v a lu e r  may u se  th e  c a p i t a l 
i z a t i o n  ap p ro ach  more f r e q u e n t ly  th a n  h i s  Am erican o r  
C anad ian  c o u n te r p a r t ,  t h i s  i s  a t  l e a s t  p a r t l y  due to  
h i s  g r e a t e r  o n p o r tu n i ty  to  do s o . G e n e ra l ly , th e  
m ethod i s  l im i t e d  to  th e  v a lu a t io n  o f  p r o p e r t i e s  w hich 
a r e  p u rch a se d  a s  in v e s tm e n ts  r a t h e r  th a n  fo r  o c c u p a tio n  
by th e  p u rc h a s e r .  T hus, f o r  exam ple, t h i s  app roach  
w ould n o t be  used  i n  th e  a p p r a i s a l  o f  an  ow ner-occup ied  
s in g l e  fa m ily  home. A ttem p ts  to  ex ten d  i t s  a p p l i c a t i o n  
to  co v e r c a s e s  w here p r o p e r ty  h a s  been  bought p r im a r i ly  
f o r  o c c u p a tio n  a r e  n o t r e c e iv e d  fa v o ra b ly , and a 
q u o ta t io n  from  a  c o u r t  d e c is io n  sum m arizes th e  g e n e ra l  
a t t i t u d e  — such  v a lu a t io n s  a re  'p o le m ic a l  r a t h e r  th a n  
p r a c t i c a l  e x e rc is e s .^ ®

T h is  o b s e rv a t io n  i s  g iv e n  a d d i t io n a l  su p p o rt  i n  th e  s ta te m e n t t h a t :

The a p p r a i s e r  who a t te m p ts  to  th in k  o f  v a lu a t io n  o f  
th e  s in g l e  fa m ily  r e s id e n c e  by a  u n i ty  o f  rep la ce m e n t 
f ig u r e s ,  by c a p i t a l i z a t i o n ,  and by s a l e s  com parison  
becomes e n ta n g le d  w ith  th e  r e s u l t s .  C a p i t a l i z a t i o n  
o f  s in g l e  fa m ily  home r e n t a l  i s  f a l l a c i o u s .  They a re  
n o t d e s ig n e d  o r  in te n d e d  fo r  incom e. The m arket does 
n o t judge  th e  s in g l e  fa m ily  home v a lu e  by i t s  e a rn in g  
pow er.

27
B ariow e. Land R esou rce  Econom ics, p . 195.

28
P h i l i p  H. W hite , "Some A sp e c ts  o f  th e  Income A pproach ,"  The 

R e s id e n t ia l  A p p ra is e r . V ol. 2 6 , No. 7 , 1960, p . 22.

29
Dom inick Dunn, "Form ula i n  A p p ra is in g ,"  The" R e s id e n t ia l  

A p p ra is e r . V o l. 27 , No. 9 , 1961, p . 12. The i t a l i c s  a r e  i n  th e  o r ig i n a l .
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I f  in c o m e - c a p i ta l iz a t io n  i s  no t u sed  to  d e te rm in e  v a lu e ,  w h ile

m ark e t-co m p ariso n  i s ,  w hat o r i g i n a l l y  g iv e s  th e  v a lu e  to  th e  r e s id e n c e

and th e  la n d ?  T h is , a c c o rd in g  to  R a t c l i f f ,  i s  l o c a t io n :  "Th$ l o c a t io n

c h a r a c t e r i s t i c s  o f  r e s i d e n t i a l  a r e a s  a r e  o f  m ajor c o n c e rn  n o t o n ly  to

p r o s p e c t iv e  home p u rc h a s e rs  b u t a ls o  to  l e n d e r s  i n  th e  e v a lu a t io n  o f  

30m ortgage r i s k . " M oreover, many r e a l  e s t a t e  d e a le r s  and i n v e s t i g a t o r s

f e e l  t h a t  th e  v a lu e  o f  r e s i d e n t i a l  la n d  i s  d e te rm in e d  by th e  c o m p e tit iv e

31f o rc e s  o f  su p p ly  and demand and t h a t  th e s e  f o r c e s  w i l l  r e f l e c t  i n  th e

payment o f  th e  economic r e n t  t h a t  any commodity r e c e iv e s  when th e  su p p ly

i s  i n e l a s t i c .  Any in c r e a s e s  i n  th e  v a lu e  o f  la n d  w hich  a r e  s o c i a l l y  

32p roduced  a r e  u n earn ed  and th e r e f o r e  c an  be s u b je c t  to  a  s in g l e  t a x  

on unearned  in c re m e n t.

The l o c a t io n a l  o r  s i t e  v a lu e  i s  c o n t r o l l e d  i n  p a r t  by i t s  monopoly 

e le m en t, b u t  th e  v a lu e  o f  any r e s i d e n t i a l  l o t  i s  in f lu e n c e d  s i g n i f i c a n t l y  

by  th e  fo llo w in g  s o c i a l  d e te rm in in g  v a lu e s :  p h y s ic a l  a t t r a c t i v e n e s s  o f

th e  ne ighbo rhood , s o c i a l  and economic s t a t u s  o f  th e  n e ighbo rhood , t r a n s 

p o r ta t io n  f a c i l i t i e s ,  s c h o o ls ,  c h u rc h e s , r e c r e a t i o n a l  and c u l t u r a l  

f a c i l i t i e s ,  u t i l i t i e s  and s e r v i c e s ,  com m ercial c e n te r s ,  and p r o te c t io n

30R ic h a rd  Ü, R a t c l i f f ,  R ea l E s ta te  A n a ly s is  (New York: M cGraw-Hill
Book Company, I n c . ,  1961), p . 75.

31 Jam es L. G reen , M e tro p o li ta n  Economic R e p u b lic s  (A th en s, G e o rg ia : 
U n iv e r s i ty  o f  G eo rg ia  P r e s s ,  1965 ), p . 65.

32 E l i  S chw artz  and Jam es E. W est, An A n a ly s is  o f  t h e  P o t e n t i a l  
E f f e c t s  o f  a  Movement Toward a  Land V alue  B ased P ro p e r ty  Tax (A lbany,
Nev/ York: Economic Education League, 1958), p. 5.
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33a g a in s t  a d v e rs e  i n f lu e n c e s .  Under th e s e  c o n s id e r a t io n s ,  i t  i s  

a p p a re n t  t h a t  r e s i d e n t i a l  la n d  v a lu e s  a r e  in f lu e n c e d  by  su p p ly  and 

demand and s o c i a l  a m e n i t ie s  r a t h e r  th a n  by t h e i r  in c o m e -g e n e ra tin g  

p o t e n t i a l .  T hus, i n c r e a s e s  i n  r e s i d e n t i a l  la n d  v a lu e s  a re  u n earn ed  — 

a s  i s  th e  a n n u a l g round  r e n t  t h a t  i s  d e r iv e d  from  th e  same s o u rc e .

The u n ea rn ed  incom e t h a t  a c c ru e s  to  r e s i d e n t i a l  la n d  and i s  su b 

j e c t  to  a  s i n g l e  t a x  i s  a  p ro d u c t  o f  b o th  th e  la n d  r e n t  ( a c t u a l  and 

p o t e n t i a l )  and th e  exchange r e n t  ( in c r e a s e s  i n  s i t e  v a lu e ) .  I n  t h i s  

I n v e s t i g a t io n  la n d  r e n t  w i l l  be a  p e rc e n ta g e  o f  la n d  v a lu e  t h a t  a c c ru e s  

t o  th e  owner a n n u a lly ,  and exchange r e n t  w i l l  be an  in c r e a s e  i n  v a lu e  

o f  th e  r e s i d e n t i a l  la n d  w hich i s  a  p ro d u c t o f  s o c i a l  c a u s a t io n  and n o t 

o f  incom e g e n e r a t io n .

Land V alue  f o r  P l a t t e d  Land

The ra n g e  i n  v a lu e  from  $1 ,527  to  $1 ,837  f o r  p l a t t e d  la n d  i n 

d i c a t e s  th e  p o s s ib le  a v e ra g e  v a lu e  p e r  l o t  i n  1965 w i th in  95 p e r  c e n t 

c o n fid e n c e  l i m i t s  (T a b le  2 5 ) . B oth  v a lu e s  o f  th e  p o s s ib le  mean o f  th e  

u n iv e r s e  a r e  u sed  to  e s t a b l i s h  a  h ig h  and low e s t im a te  o f  la n d  v a lu e  

f o r  a l l  l o t s  i n  Edmond. W ith th e  e s t im a te  o f  la n d  v a lu e  f o r  1965 e s ta b 

l i s h e d ,  i t  i s  p o s s ib le  th ro u g h  th e  u se  o f  a  g e o m e tric  mean to  a s c e r t a i n  

th e  h ig h  and low l o t  and la n d  v a lu e  f o r  each  y e a r  from 1941 to  1965.

I n  d a ta  p r e v io u s ly  n o te d , i t  v/as shown t h a t  a l l  l o t s  s o ld  o r ig in 

a l l y  i n  1890 f o r  $ 2 .0 0  a  l o t ,  w h ile  t h e i r  av e ra g e  v a lu e  i n  1965 was

33
R a t c l i f f ,  R e a l E s ta te  A n a ly s is , pp. 76 -79 .



125

betw een  @1,527 and @1,837. T h is  in c r e a s e  i n  v a lu e  to o k  p la c e  i n  a  

p e r io d  o f  s e v e n ty - f iv e  y e a r s .  C o n se q u e n tly , t h i s  d a ta  ca n  b e  used  to  

d e te rm in e  th e  g e o m e tric  r a t e  o f  change i n  v a lu e  when p la c e d  i n  th e  

fo llo w in g  fo rm u la :

’~B~ = Log 1 + r .
N

The v a lu e s  i n  th e  fo rm u la  a r e  d e f in e d  a s  fo llo w s :  B i s  th e  b e g in n in g  

la n d  v a lu e  o f  th e  p e r io d ,  E th e  la n d  v a lu e  a t  th e  end o f  th e  p e r io d ,

N th e  number o f  t im e  p e r io d s ,  and r  i s  th e  r a t e . ^ ^  The r a t e  o f  i n 

c r e a s e  p e r  y e a r  f o r  th e  low e s t im a te ,  w hich  i s  b a se d  upon th e  lo v /e s t 

p o s s ib l e  mean v a lu e  ($ 1 ,5 2 7 ) i n  1965, i s  9 .2  p e r  c e n t ,  and th e  r a t e  

o f  i n c r e a s e  p e r  y e a r  f o r  t h e  h ig h  e s t im a te  (@ 1,837) i s  9 .5  p e r  c e n t.

^^Low e s t im a te  f o r  l a n d  v a lu e  p e r  l o t  p e r  y e a r  d e te rm in e d  th ro u g h  
th e  u se  o f  g e o m e tric  m eans:

Land v a lu e  p e r  l o t ,  1965 = @1,527
Land v a lu e  p e r  l o t ,  1890 = @2
From 1890 to  1965 i s  75 y e a rs

Log @1,527 = 3 .1 8 3 8 0  
-Log @2 = 0 .3 0 1 0 3

2 ,8 8 2 7 7  i  75 y e a r s  = A n ti Log ,03844  = 1 ,0925 =
1.092

R a te  o f  I n c r e a s e  p e r  y e a r  = 9.2%

High e s t im a te  f o r  la n d  v a lu e  p e r  l o t  p e r  y e a r  d e te rm in e d  th ro u g h  
th e  u se  o f  g e o m e tric  m eans;

Land v a lu e  p e r  l o t ,  1965 = @1,837
Land v a lu e  p e r  l o t ,  1890 = @2
From 1890 t o  1965 i s  75 y e a rs

Log @1,837 = 3.26411 
-Log @2 = 0 .3 0 1 0 3

2.96308  1 75 y e a r s  -  A n ti Log 0.03951 = 1 .095

R a te  o f  I n c r e a s e  p e r  y e a r  = 9.5%

K eisw anger, E le m e n ta ry  S t a t i s t i c a l  M ethods, p . 287.
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The d a ta  found i n  T a b le  26 i n d i c a t e s  t h a t  th e  a v e ra g e  la n d  v a lu e s  

p e r"  l o t  w ere b a sed  on th e  low e s t im a te  ra n g e  from  $184 i n  1941 to  

Î1 , 52 7 i n  1965, w h ile  th e  ran g e  f o r  th e  h ig h  e s t im a te  i s  $210 i n  1941 

to  | 1 ,837 i n  1965. The t o t a l  la n d  v a lu e ,  w hich  i s  th e  a v e ra g e  v a lu e  

pejrr L o t p e r  y e a r  m u l t ip l ie d  by th e  number o f  th e  l o t s  each  y e a r ,  v a r ie d  

froom $ 1 ,1 8 0 ,5 4 4  i n  1941 to  $12 ,724 ,491  i n  1965 f o r  th e  low e s t im a te ,  and 

$1 , .347,360 i n  1941 to  $15 ,307,721 f o r  th e  h ig h  e s t im a te .  The d a ta  g a in e d  

froom T ab le  26 i s  th e n  u sed  to  su p p ly  a l l  o r  p a r t  o f  th e  d a ta  n e c e s s a ry  

to  com pile T a b le s  27 and 29, b o th  o f  w hich deail w i th  la n d  r e n t  and ex - 

ch.aange r e n t  on p l a t t e d  la n d .

Ex.cchange R en t o f  P l a t t e d  Land

The exchange r e n t  i s  th e  d i f f e r e n c e  betw een  th e  exchange p r i c e  

( s a s le  v a lu e )  on a  p ie c e  o f  la n d  from  y e a r  to  y e a r .  I n  T a b le  26 th e  

v a liu e  p e r  l o t  i n  1965 $ 1 ,5 2 7 , f o r  th e  low e s t im a te ,  w h ile  th e  v a lu e  p e r  

l o t c i n  1964 i s  $ 1 ,3 9 8 , making a  d i f f e r e n c e  o f  $129 p e r  l o t  i n  1965 

fo r?  t h e  low e s t im a te  o f  T o ta l  Land V alue p e r  l o t .  The changes i n  ex -  

ch-aange r e n t  p e r  l o t  go from a  low o f  $18 i n  1941 to  a  h ig h  o f  $149 i n  

19665 f o r  t h e  h ig h  e s t im a te  (T a b le  2 7 ) . When th e  exchange r e n t  p e r  l o t  

eacsh y e a r  i s  m u l t ip l ie d  by th e  number o f  l o t s ,  t h e  T o ta l  Exchange R ent 

Loww o r  High E s tim a te  i s  d e te rm in e d . T h is  r a n g e s  from  $102 ,656  i n  1941 

to  }1 ,0 7 4 ,9 5 7  i n  1965 f o r  th e  lovf e s t im a te ,  to  $115,488 i n  1941 to  

$1 ,,2 4 1 ,6 1 7  i n  1965 f o r  th e  h ig h  e s t im a te .



TABLE 26

HIGH AND LOW ESTIMATE FOR LAND VALUE PER LOT AND TOTAL 
LAND VALUE FOR ALL LOTS, EDMOND, OKLAHOMA, 1941 -  1965

Y ear Low
E s tim a te  
F o r  Land 
V alue  
P e r  L o t^  

( 1 )

High
E s tim a te  
F o r Land 
V alue 
P e r  L ot 

( 2 )

Number

bL o ts

(3 )

T o ta l  Land 
V alue  Low 
E s t im a te  
( C o l . l  X C o l .3)

(4 )

T o ta l  Land 
V alue  H igh 
E s t im a te  
( C o l .2 X C o l .3)

(5 )

1965 * 1 ,5 2 7 *1 ,837 3 ,3 3 3 *12 ,724 ,491 * 1 5 ,307 ,721
1964 .1 ,3 9 8 1 , 6 8 8 8 ,1 2 3 1 1 ,3 5 5 ,9 5 4 1 3 ,7 1 1 ,6 2 4
1963 1 ,280 1 ,542 7 ,7 4 8 9 ,9 1 7 ,4 4 0 1 1 ,9 4 7 ,4 1 6
1962 1 ,172 1 ,408 7 ,4 8 5 8 ,7 7 2 ,4 2 0 1 0 ,5 3 8 ,8 8 0
1961 1 ,0 7 3 1 ,288 7 ,4 5 8 8 ,0 0 2 ,4 3 4 9 ,6 0 5 ,9 0 5

1960 983 1 ,1 7 6 7 ,3 0 7 7 ,182 ,7 8 1 8 ,5 9 3 ,0 3 2
1959 900 1 ,074 7 ,1 9 4 6 ,4 7 4 ,6 0 0 7 ,7 2 6 ,3 6 5
1958 824 981 6 ,9 3 5 5 ,7 1 4 ,4 4 0 6 ,8 0 3 ,2 3 5
1957 754 897 6 ,9 1 7 5 ,2 1 5 ,4 1 8 6 ,2 0 4 ,5 4 9
1956 690 819 6 ,9 1 7 4 ,7 7 2 ,7 3 0 5 ,6 6 5 ,0 2 3

1955 632 748 6 ,8 1 7 4 ,3 0 8 ,3 4 4 5 ,0 9 9 ,1 1 6
1954 579 683 6 ,8 1 7 3 ,9 4 7 ,0 4 3 4 ,6 5 6 ,0 1 1
1953 530 624 6,811 3 ,6 0 9 ,8 3 0 4 ,2 5 0 ,0 6 4
1952 485 570 6,741 3 ,2 6 9 ,3 8 5 3 ,8 4 2 ,3 7 0
1951 444 521 6,741 2 ,9 9 3 ,0 0 4 3 ,5 1 2 ,0 6 1

1950 406 476 6 ,7 1 4 2 ,7 2 5 ,8 8 4 3 ,1 9 5 ,8 6 4
1949 372 435 6 ,714 2 ,4 9 7 ,6 0 8 2 ,9 2 0 ,5 9 0
1948 341 397 6 ,7 1 4 2 ,2 8 9 ,4 7 4 2 ,6 6 5 ,4 5 8
1947 312 362 6 ,5 2 9 2 ,0 3 7 ,0 4 8 2 ,3 6 3 ,4 9 8
1946 286 331 6,481 1 ,8 5 3 ,5 6 6 2 ,1 4 5 ,2 1 1

tovj



TABLE 26 - - C o n tin u ed

Y ear Low High Number T o ta l  Land T o ta l  Land
E s tim a te E s t im a te o f  b V alue  Low V alue  High
F o r Land F o r Land L o ts E s t im a te E s t im a te
V alue V alue ( C o l . l  X C o l .3) ( C o l .2 X C o l .3)
P e r  L o t P e r  L o t^

( 1 ) ( 2 ) (3 ) (4 ) (5 )

1945 $ 262 $ 302 5 ,4 3 5 $ 1 ,6 8 5 ,9 7 0 $ 1 ,9 4 5 ,3 7 0
1944 240 276 6 ,4 3 5 1 ,5 4 4 ,4 0 0 1 ,7 7 6 ,0 6 0
1943 2 2 0 252 6 ,4 3 5 1 ,4 1 5 ,7 0 0 1 ,6 2 1 ,6 2 0
1942 201 230 6 ,4 3 5 1 ,2 9 3 ,4 3 5 1 ,4 8 0 ,0 5 0
1941 184 2 1 0 6 ,4 1 6 1 ,1 8 0 ,5 4 4 1 ,3 4 7 ,3 6 0

S o u rc e : Com piled from  T a b le s  12 and 25 .
a

The low e s t im a te  f o r  la n d  v a lu e  p e r  l o t  b a se d  upon th e  mean o f  th e  u n iv e r s e  w i th in  th e  
95 p e r  c e n t  c o n f id e n c e  l i m i t  i s  $ 1 ,5 2 7  i n  1965. T hrough th e  a p p l i c a t i o n  o f  th e  g e o m e tric  
m eans, i t  i s  found t h a t  la n d  v a lu e  d ro p s  a t  th e  r a t e  o f  9 .2  p e r  c e n t  p e r  y e a r ,  o r  from  $1 ,527  
i n  1965 t o  $184 i n  1941.

03

The h ig h  e s t im a te  f o r  la n d  v a lu e  p e r  l o t  b a se d  upon th e  mean o f  t h e  u n iv e r s e  w i th in  th e  
95 p e r  c e n t  c o n f id e n c e  l i m i t  i s  $ 1 ,8 3 7  i n  1965» Through th e  a p p l i c a t i o n  o f  th e  g e o m e tr ic  mean, 
i t  i s  found  t h a t  la n d  v a lu e  d ro p s  a t  t h e  r a t e  o f  9 .5  p e r  c e n t  p e r  y e a r ,  o r  from  $ 1 ,8 3 7  i n  1965 
to  $210 i n  1941.



TABLE 27

HIGH AND LOW ESTIMATES FOR EXCHANGE RENT PER LOT AND TOTAL EXCHANGE RENT 
FOR ALL LOTS, EDMOND, OKLAHOMA, 1941-1965

Y ear Exchange 
R en t P e r  
L o t Low 
E stim ate®

( 1 )

Exchange 
R ent 
P e r  L ot 
H igh a  
E s t im a te  

( 2 )

Number
o f
L o ts

(3 )

T o ta l  
Exchange 
R en t Low 
E s t im a te  
( C o l . l  X C o l .3) 

(4 )

T o ta l  
Exchange 
R en t H igh 
E s t im a te  
( C o l .2 X C o l .3) 

(5 )

1965 S 129 S 149 8 ,3 3 3 S I , 07 4 ,9 5 7 S I , 241 ,617
1964 118 146 8 ,1 2 3 95 8 ,5 1 4 1 ,1 8 5 ,9 5 8
1963 108 134 7 ,7 4 8 8 36 ,784 1 ,0 3 8 ,2 3 2
1962 99 1 2 0 7 ,4 8 5 7 41 ,015 89 8 ,2 0 0
1961 90 1 1 2 7 ,4 5 8 6 71 ,220 83 5 ,2 9 6

1960 83 1 0 2 7 ,3 0 7 606,481 745 ,314
1959 76 92 7 ,194 546 ,744 661 ,848
1958 70 84 6 ,935 4 85 ,450 5 8 2 ,5 4 0
1957 64 78 6 ,9 1 7 442 ,688 5 39 ,526
1956 58 71 6 ,9 1 7 401 ,186 49 1 ,1 0 7

1955 53 65 6 ,8 1 7 361,301 4 43 ,105
1954 49 59 6 ,8 1 7 33 4 ,0 3 3 4 0 2 ,2 0 3
1953 45 54 6,811 30 6 ,4 9 5 36 7 ,7 9 4
1952 41 49 6,741 276,381 33 0 ,3 0 9
1951 38 45 6,741 256 ,158 3 0 3 ,3 4 5

1950 34 41 6 ,7 1 4 22 8 ,2 7 6 2 75 ,274
1949 31 38 6 ,7 1 4 20 8 ,1 3 4 2 55 ,132
1948 29 35 6 ,7 1 4 194 ,706 2 3 4 ,9 9 0
1947 26 31 6 ,5 2 9 169 ,754 2 02 ,399
1946 24 29 6,481 155,544 187 ,949

NJ
(O

(Continued)



TABLE 27 —  Continued

Y ear Exchange 
R ent P e r  
L o t Low 
E s t im a te

( 1 )

Exchange 
R ent 
P e r  Lot 
H igh a  
E s t im a te  

( 2 )

Number
o f
L o ts

(3 )

T o ta l  
Exchange 
R ent Low 
E s t im a te  
( C o l . l  X C o l .3) 

(4 )

T o ta l  
Exchange 
R ent H igh 
E s t im a te  
( C o l .2 X C o l .3) 

(5 )

1945 $ 2 2 $26 6 ,4 3 5 $141 ,570 $ 167 ,310
1944 2 0 .24 6 ,4 3 5 128 ,700 154 ,440
1943 19 2 2 6 ,4 3 5 122 ,265 141 ,570
1942 17 2 0 5 ,4 3 5 109 ,395 128 ,700
1941 16 18 6 ,4 1 6 102 ,656 115 ,488

S o u rc e : T a b le  26 .

^Exchange R ent p e r  l o t  I s  d e te rm in e d  by  f in d in g  th e  d i f f e r e n c e  i n  v a lu e  t h a t  h a s  o c c u rre d  
to  t h e  l o t  each  y e a r ,  i . e . ,  h ig h  e s t im a te  f o r  la n d  v a lu e  p e r  l o t  i n  1965 was $ 1 ,8 3 7  and i n  1964 
i t  was $ 1 ,6 8 8 . The d i f f e r e n c e  i s  $149 w hich  i s  th e  exchange r e n t  p e r  l o t  —  h ig h  e s t im a te  i n  
1965.

COo
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T o ta l  V alue  and Exchange R ent o f  R u ra l Land i n  Edmond. Oklahoma

U nearned In crem en t o r  u n ea rn ed  incom e from any f a c to r  o f  p ro d u c tio n  

may r e s u l t  from  an i n e l a s t i c  su p p ly  and an  in c r e a s in g  demand fo r  th e  

f a c t o r .  Land su p p ly  i s  assum ed by some to  be i n e l a s t i c  and any i n 

c re a s e  i n  p o p u la t io n  w i l l  a u to m a t ic a l ly  i n c r e a s e  th e  v a lu e  o f  la n d  by 

in c r e a s in g  th e  demand f o r  la n d  a s  a  h o m esite  a n d /o r  a  b a se  f o r  food 

p ro d u c t io n . The in c r e a s e d  v a lu e  i n  th e  farm  la n d  w i th in  Edmond i s  r e 

f l e c t e d  i n  T a b le  28.

The v a lu e  o f  la n d  and b u i ld in g s  com piled  by th e  B ureau o f  Census 

e v e ry  f iv e  y e a r s  i s  found i n  Column 2 and th e  d a ta  f o r  th e  in te r v e n in g  

y e a rs  i s  com puted by u s in g  th e  g e o m e tric  mean to  d e te rm in e  th e  grow th  

f o r  each  y e a r .  However, i n  o rd e r  f o r  th e  d a ta  to  be u s a b le , th e  v a lu e  

o f  th e  b u i ld in g  must be e l im in a te d .

The D epartm ent o f  A g r ic u l tu re  made e s t im a te s  f o r  v a r io u s  y e a rs  

to  d e te rm in e  th e  v a lu e  o f  farm  b u i ld in g s  i n  r e l a t i o n  to  th e  v a lu e  o f  

la n d  and b u i ld in g s .  T h e ir  e s t im a te s  f o r  th e  y e a rs  1955 (1 2 .4  p e r  c e n t ) ,  

1956 ( 9 .4  p e r  c e n t ) ,  and 1957 (12 p e r  c e n t)  a r e  ta k e n  and a  rough a v e r 

age o f  1 2  p e r  c e n t  i s  u sed  a s  th e  p e rc e n ta g e  v a lu e  o f  th e  b u i ld in g s  to  

th e  v a lu e  o f  la n d  and b u i ld in g s  p e r  a c re  o f  farm . T h is  f ig u r e  may be 

a  l i t t l e  h ig h , a  p o s s i b i l i t y  su g g e s te d  i n  a  p u b l ic a t i o n  o f  th e  D ep a rt

ment o f  A g r ic u l tu re ;

The downward t r e n d  i n  th e  v a lu e  o f  farm  b u i ld in g s  r e l a 
t i v e  to  b a re  la n d  fo llo w ed  th e  r a p id  i n c r e a s e  i n  s iz e  
o f  fa rm s, v/hich h a s  c r e a te d  a  s u rp lu s  o f  farm  b u i ld in g s  
i n  some a r e a s .  The economic v a lu e  o f  b u i ld in g s  on farm s 
t h a t  a r e  combined w ith  o th e r s  i s  s h a rp ly  re d u c e d , even 
though  on a  c o s t - l e s s - d e p r e c i a t i o n  b a s i s  th e y  have th e  
same v a lu e  a s  b e fo r e .  I n  some a re a s  n o ta b ly  th e  w e s te rn



TABLE 28

EXCHANGE RENT PER ACRE, TOTAL EXCHANGE RENT VALUE PER ACRE,
AND TOTAL VALUE OF UNIMPROVED FARM LAND IN EDMOND, OKLAHOMA, 1941-1965

Y ear

( 1 )

V alue  o f  
Land and 
B u i ld in g s  
P e r  Acre® 

( 2 )

Land V alue 
P e r  A cre , 
8 8 % o f  Land 
& B u i ld in g s  

(3 )

Y e a r ly
Exchange
R ent
P e r  Acre® 

(4 )

T o ta l  Land 
V alue
(3 ) X 3 7 ,5 0 0  
A cres  

(5 )

T o ta l  Exchange 
R en t
(4 ) X 3 7 ,5 0 0  
A cres

( 6 )

1965 «422 «371 «31 « 1 3 ,9 1 2 ,5 0 0 « 1 ,1 6 2 ,5 0 0
1964 ,386 ,340 ,28 1 2 ,7 5 0 ,0 0 0 1 ,0 5 0 ,0 0 0
1963 354 312 26 1 1 ,7 0 0 ,0 0 0 9 7 5 ,0 0 0
1962 325 286 23 1 0 ,7 2 5 ,0 0 0 862 ,500
1961 299 263 21 9 ,8 6 2 ,5 0 0 787 ,500

1960 275 242 19 9 ,0 7 5 ,0 0 0 712 ,500
1959 253 223 21 8 ,3 6 2 ,5 0 0 787 ,500
1958 230 2 0 2 19 7 ,5 7 5 ,0 0 0 712 ,500
1957 208 183 18 6 ,8 6 2 ,5 0 0 675 ,000
1956 188 165 15 6 ,1 8 7 ,5 0 0 562 ,500

1955 170 150 14 5 ,6 2 5 ,0 0 0 525 ,000
1954 154 136 6 5 ,1 0 0 ,0 0 0 22 5 ,0 0 0
1953 148 130 5 4 ,8 7 5 ,0 0 0 187 ,500
1952 142 125 5 4 ,6 8 7 ,5 0 0 187 ,500
1951 136 1 2 0 6 4 ,5 0 0 ,0 0 0 225 ,000

1950 130® 114 1 0 4 ,2 7 5 ,0 0 0 3 7 5 ,0 0 0
1949 118 104 1 0 3 ,9 0 0 ,0 0 0 3 7 5 ,0 0 0
1948 107 94 9 3 ,5 2 5 ,0 0 0 337 ,500
1947 97 85 6 3 ,1 8 7 ,5 0 0 30 0 ,0 0 0
1946 8 8 77 7 2 ,8 8 7 ,5 0 0 262 ,500

(Continued)



TABLE 28 —  Continued

Y ear

( 1 )

V alue  o f
Land and
B u ild in g se
P e r  A cre 

( 2 )

Land V alue  
P e r  A cre 
8 8 % o f  Land 
& B u i ld in g s  

(3 )

Y e a rly
Exchange
R ent
P e r  A cre 

(4 )

T o ta l  Land 
V alue
(3 ) X 3 7 ,5 0 0  
A cres^

(5 )

T o ta l  Exchange 
R ent
(4 ) X 3 7 ,5 0 0  
A cres

( 6 )

1945 S 80^ $ 70 S 2 8 2 ,6 2 5 ,0 0 0 S 7 5 ,0 0 0
1944 77 6 6 3 2 ,5 5 0 ,0 0 0 1 12 ,500
1943 74 65 3 2 ,4 3 7 ,5 0 0 112 ,500
1942 71 62 2 2 ,3 2 5 ,0 0 0 7 5 ,0 0 0
1941 6 8 60 2 2 ,2 5 0 ,0 0 0 7 5 ,0 0 0

S o u rc e :

S . ,  D epartm en t o f  Commerce, B ureau  o f  th e  C ensus, 1964 C ensus o f  A g r i c u l tu r e ,  I ,  281 .
h Ü. S . ,  D epartm en t o f  Commerce, B ureau  o f  th e  C ensus, 1959 C ensus o f  A g r ic u l tu r e ,  I ,  160.

s . .  D epartm en t o f  Commerce, B ureau  o f  th e  C ensus, 1950 C ensus o f  A g r i c u l tu r e ,  I ,  62,

Ü. S . ,  D epartm en t o f  Commerce, B ureau  o f  th e  C ensus, 1945 C ensus o f  A g r i c u l tu r e ,  I ,  176,

^G eom etric  mean u se d  t o  e s t a b l i s h  v a lu e s  b e tw een  C ensus y e a r s ;  1940 to  1945, 3 ,9  p e r
c e n t  y e a r ly  incom e; 1945 t o  1950, 1 0 ,7  p e r  c e n t  y e a r ly  i n c r e a s e ;  1950 to  1954, 4 .3  p e r  c e n t  
y e a r ly  i n c r e a s e ;  1954 t o  1959, 1 0 .4  p e r  c e n t  y e a r ly  i n c r e a s e ;  and 1959 to  1965, 8 . 8  p e r  c e n t  
y e a r ly  i n c r e a s e .

f
The p e rc e n ta g e  o f  v a lu e  o f  farm  la n d  to  V a lu e  o f  Land and B u i ld in g  i s  e s t im a te d  a t  8 8  

p e r  c e n t .  In  th e  U. 3 . D epartm en t o f  A g r ic u l tu r e  p u b l i c a t i o n  o f  C u rre n t  D evelopm ents i n  th e  Farm 
R e a l E s t a t e  M arke t, May 1957: Changes i n  D o l la r  V alue  o f  Va-ptnland. p age  15, s t a t e s  i n  th e  t a b l e
" B u i ld in g s  a s  a  p e rc e n ta g e  o f  Land and B u i ld in g s  i n  Oklahoma C ounty , O klahom a:" 1 2 ,4  p e r  c e n t  i n  
1955; 9 .4  p e r  c e n t  i n  1956; and 1 2 ,0  p e r  c e n t  i n  1957.

(C o n tin u e d )



TABLE 28 —  Continued

® Y early exchange r e n t  p e r  a c r e  i s  th e  d i f f e r e n c e  i n  la n d  v a lu e ,  i n  Column 3 o f  371 i n  
1965 and  340 i n  1964. I t  i s  e q u a l t o  $ 3 1 ,0 0 , w hich  i s  t h e  exchange r e n t  i n  1965.

^S ee  T a b le  13. Number o f  A cres  i n  Farm Land W ith in  th e  c i t y  l i m i t s  o f  Edmond, Oklahoma, 
1941-1965 . The a c re a g e  i n  1965 o f  3 7 ,5 9 2  was ro u n d ed  t o  3 7 ,5 0 0  i n  o r d e r  to  re d u c e  any  upward 
b i a s  t h a t  may have r e s u l t e d  from  e s t im a t io n  o f  l o t s  p e r  a c r e  o f  p l a t t e d  la n d .

0)
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Corn B e l t  and th e  G re a t P l a in s ,  s a l e s  p r i c e s  o f  farm
la n d  w ith o u t b u i ld in g s  a r e  o f te n  n e a r ly  a s  h ig h  as  
th o s e  f o r  farm s w ith  b u i ld in g s ,

I t  a p p e a rs  t h a t  th e  u se  o f  th e  12 p e r  c e n t  a s  th e  v a lu e  f o r  b u i ld 

in g s ,  when com pared to  th e  t o t a l  v a lu e  o f  la n d  and b u i ld in g s ,  i n f l a t e s  

th e  v a lu e  o f  b u i ld in g s  and d e f l a t e s  th e  v a lu e  o f  la n d .  The u se  o f  an  

i n f l a t e d  v a lu e  f o r  b u i ld in g s  re d u c e s  th e  amount o f  exchange r e n t  f o r  

la n d  a s  w e l l  a s  th e  amount t h a t  c o u ld  be s u b je c t  to  th e  " s in g le  t a x . "

I n  Column 3 th e  v a lu e  o f  b u i ld in g s  p e r  a c re  i s  s e p a r a te d  from  th e

la n d  and b u i ld in g s ,  le a v in g  o n ly  th e  y e a r ly  v a lu e  f o r  la n d .  The y e a r ly

change i n  v a lu e  o r  th e  y e a r ly  exchange r e n t  a c c ru in g  to  th e  owner o f

th e  la n d  i s  d e te rm in e d  i n  Column 4 , I n  Column 5 th e  v a lu e  o f  th e  la n d

p e r  a c r e  i s  m u l t ip l ie d  by  th e  t o t a l  number o f  a c r e s  o f  farm  la n d  w i th in

th e  c i t y  l i m i t s  o f  Edmond i n  1965. In  Column 6  th e  exchange r e n t  p e r

a c re  f o r  each  y e a r  i s  m u l t ip l ie d  by th e  t o t a l  number o f  a c re s  o f  farm

la n d  w i th in  th e  c i t y  l i m i t a  a s  o f  1955. The t o t a l  un earn ed  incom e r i s e s

36from  875 ,000  i n  1941 to  o v e r  8 1 ,1 6 2 ,5 0 0  i n  1965 —  o r  a p p ro x im a te ly

11 .6  p e r  c e n t  a n n u a l g row th  r a t e  f o r  th e  l a s t  25 y e a r s .

W illiam  H. S c o f ie ld ,  "How Do You P u t A V alue On L an d ? ,"  L and ;
The Y earbook o f  A g r ic u l tu r e .  1958. The U n ited  S t a t e s  D epartm ent o f  
A g r ic u l tu re  (W ash ing ton : U. S . Government P r in t i n g  O f f ic e ,  1 958 ), p . 187.

36The u se  o f  th e  a v e ra g e  la n d  v a lu e  o f  8371 i n  1965 f o r  Oklahoma 
County to  e s t a b l i s h  r u r a l  la n d  v a lu e s  w i th in  th e  c i t y  l i m i t s  o f  Edmond 
i s  e x tre m e ly  lov/ i n  l i g h t  o f  th e  o f f e r  o f  s a l e  o f  280 a c re s  to  a s s o c 
i a t e s  o f  th e  a u th o r  f o r  81 ,5 0 0  p e r  a c r e .  F o r ty  a c r e s  a t  a n o th e r  tim e  
had b een  o f f e r e d  a t  a  p r i c e  o f  8750, a  month b e fo r e  a  ro a d  bond e le c t i o n .  
When th e  e l e c t i o n  was s u c c e s s f u l ,  t h e  p r i c e  was r a i s e d  to  8 1 ,0 0 0 ,
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Land R ent f o r  R u ra l and P l a t t e d  Land

I n  T ab le  29 th e  amount o f  r e n t  i s  d e te rm in ed  a t  6  p e r  c e n t  o f  th e  

t o t a l  la n d  v a lu e  w i th in  th e  c i t y  l i m i t s .  The amount o f  R u ra l Land V alue 

(Column 1) found i n  T ab le  28 i s  added to  th e  T o ta l  Land V alue P l a t t e d  

Land Low and High E s t im a te s  (Column 2 and 3) found i n  T ab le  27 to  g iv e  

t h e  T o ta l  Land V alue Low and High E s tim a te  i n  Column 4 and 5 i n  T ab le  29, 

B oth  Column 4 and 5 a r e  m u l t ip l ie d  by th e  r a t e  o f  r e t u r n  o f  6  p e r  c e n t 

t o  g iv e  th e  r e n t a l  incom e each  y e a r  1941 th ro u g h  1965 i n  Column 6  and 7, 

The r e n t a l  incom e v a r i e s  from  $205,833 i n  1941 to  # 1 ,5 9 8 ,2 1 9  i n  1965 fo r  

th e  low e s t im a te  (Column 6 ) ,  and from  $215,842 i n  1941 to  $ 1 ,7 5 3 ,2 1 3  i n  

1965 f o r  th e  h ig h  e s t im a te  (Column 7 ) ,

C i ty  and S choo l E x p e n d itu re s

The " S in g le  Tax" t h e s i s  o f  Henry George i n d i c a t e s  t h a t  s u f f i c i e n t  

re v e n u e  would r e s u l t  from  a  t a x  on la n d  v a lu e  to  meet a l l  th e  expend

i t u r e  n eed s  o f  b o th  th e  governm ent and s c h o o ls  i n  Edmond, Oklahoma, In  

Edmond, th e  e x p e n d itu re s  o f  th e  c i t y  a re  i n f l a t e d  b ecau se  th e y  in c lu d e  

th e  amount t h a t  i s  s p e n t  to  s e c u re  and m a in ta in  e l e c t r i c a l  s e r v ic e s .

T h is  a d d i t io n a l  c o s t  i s  in c u r r e d  by Edmond b ecau se  th e  incom e t h a t  r e s u l t s  

from  th e  s a le  o f  e l e c t r i c i t y  r e p r e s e n t s  a  l a r g e  sh a re  o f  th e  t o t a l  rev en u e  

a v a i l a b l e  to  meet th e  n eed s o f  c i t y  governm ent. T h e re fo re , to  g iv e  a 

t r u e  p i c tu r e  o f  th e  r e a l  e x p e n d itu re s ,  th e  c o s t  o f  th e  e l e c t r i c a l  s e r v ic e s  

i s  s u b t r a c te d  from  th e  t o t a l  G e n e ra l Fund E x p e n d itu re s , le a v in g  G enera l 

Fund E x p e n d itu re s  E x c lu d in g  E l e c t r i c a l  S e r v ic e s ,  a s  shown i n  T ab le  30.



TABLE 29

LAND RENT FOR RURAL AND PLATTED LAND, HIGH AND LOW ESTIMATES, 
EDMOND, OKLAHOMA, 1941-1965

T ea r R u ra l Land 
V alue

( 1 )

T o ta l  Land 
V alue 
P l a t t e d  
Land (Low 
E s t im a te )  

( 2 )

T o ta l  Land 
V alue
P l a t t e d  Land 
(H igh  E s t i 
m ate)

(3 )

T o ta l  Land 
V alue  Low 
E s t im a te  
(C o l. 1 + 2)

(4 )

T o ta l  Land 
V alue  H igh 
E s tim a te  
(C o l. 1 + 3)

(5 )

Land R en t 
Low
E s tim a te  
(C o l. 4 X 6%)

( 6 )

Land R en t 
High
E s tim a te  
(C o l. 5 + 6%)

(7 )

1965 $ 1 3 ,9 1 2 ,5 0 0 $12 ,724 ,491 $15 ,307 ,721 $ 26 ,636 ,991 $29 ,220 ,221 $ 1 ,5 9 8 ,2 1 9 $ 1 ,7 5 3 ,2 1 3
1964 1 2 ,7 5 0 ,0 0 0 1 1 ,3 5 5 ,9 5 4 1 3 ,7 1 1 ,6 2 4 2 4 ,1 0 5 ,9 5 4 2 6 ,4 5 1 ,6 2 4 1 ,4 4 6 ,3 5 7 1 ,5 8 7 ,6 9 7
1963 1 1 ,7 0 0 ,0 0 0 9 ,9 1 7 ,4 4 0 1 1 ,9 4 7 ,4 1 6 2 1 ,6 1 7 ,4 4 0 2 3 ,6 4 7 ,4 1 6 1 ,2 9 7 ,0 4 6 1 ,4 1 8 ,8 4 5
1962 1 0 ,7 2 5 ,0 0 0 8 ,7 7 2 ,4 2 0 1 0 ,5 3 8 ,8 8 0 1 9 ,4 9 7 ,4 2 0 2 1 ,2 6 3 ,8 8 0 1 ,1 6 9 ,8 4 5 1 ,2 7 5 ,8 3 3
1961 9 ,8 6 2 ,5 0 0 8 ,0 0 2 ,4 3 4 9 ,6 0 5 ,9 0 5 1 7 ,8 6 4 ,9 3 4 1 9 ,4 6 8 ,4 0 5 1 ,0 7 1 ,8 9 6 1 ,1 6 8 ,1 0 4

1960 9 ,0 7 5 ,0 0 0 7 ,18 2 ,7 8 1 8 ,5 9 3 ,0 3 2 16 ,257 ,781 1 7 ,6 6 8 ,0 2 2 975 ,467 1 ,0 6 0 ,0 8 2
1959 8 ,3 6 2 ,5 0 0 6 ,4 7 4 ,6 0 0 7 ,7 2 6 ,3 6 5 1 4 ,8 3 7 ,1 0 0 1 6 ,0 8 8 ,8 6 5 890 ,226 965 ,332
1958 7 ,5 7 5 ,0 0 0 5 ,7 1 4 ,4 4 0 6 ,8 0 3 ,2 3 5 1 3 ,2 8 9 ,4 4 0 1 4 ,3 7 8 ,2 3 5 797 ,366 862 ,694
1957 6 ,8 6 2 ,5 0 0 5 ,2 1 5 ,4 1 8 6 ,2 0 4 ,5 4 9 1 2 ,0 7 7 ,9 1 8 1 3 ,0 6 7 ,0 4 9 724 ,675 784 ,023
1956 6 ,1 8 7 ,5 0 0 4 ,7 7 2 ,7 3 0 5 ,6 6 5 ,0 2 3 1 0 ,9 6 0 ,2 3 0 1 1 ,8 5 2 ,5 2 3 657 ,614 ? 1 1 J  51

1955 5 ,6 2 5 ,0 0 0 4 ,3 0 8 ,3 4 4 5 ,0 9 9 ,1 1 5 9 ,9 3 3 ,3 4 4 1 0 ,7 2 4 ,1 1 6 596,001 643 ,447
1954 5 ,1 0 0 ,0 0 0 3 ,9 4 7 ,0 4 3 4 ,65 6 ,0 1 1 9 ,0 4 7 ,0 4 3 9 ,75 6 ,0 1 1 542 ,822 585,361
1953 4 ,8 7 5 ,0 0 0 3 ,5 0 9 ,8 3 0 4 ,2 5 0 ,0 6 4 8 ,4 8 4 ,8 3 0 9 ,1 2 5 ,0 6 4 509 ,090 547 ,504
1952 4 ,6 8 7 ,5 0 0 3 ,2 6 9 ,3 8 5 3 ,8 4 2 ,3 7 0 7 ,9 5 6 ,8 8 5 8 ,5 2 9 ,7 8 0 477 ,413 511 ,792
1951 4 ,5 0 0 ,0 0 0 2 ,9 9 3 ,0 0 4 3 ,5 1 2 ,0 6 1 7 ,4 9 3 ,0 0 4 8 ,012 ,0 6 1 449 ,580 480 ,724

1950 4 ,2 7 5 ,0 0 0 2 ,7 2 5 ,8 8 4 3 ,1 9 5 ,8 6 4 7 ,0 0 0 ,8 8 4 7 ,4 7 0 ,8 6 4 4 20 ,053 448,252
1949 3 ,9 0 0 ,0 0 0 2 ,4 9 7 ,6 0 8 2 ,9 2 0 ,5 9 0 6 ,3 0 7 ,6 0 8 6 ,8 2 0 ,5 9 0 38 3 ,8 5 6 409 ,235
1948 3 ,5 2 5 ,0 0 0 2 ,2 8 9 ,4 7 4 2 ,6 6 5 ,4 5 8 5 ,8 1 4 ,4 7 4 6 ,1 9 0 ,4 5 8 348 ,868 3 7 1 ,4 2 7
1947 3 ,1 8 7 ,5 0 0 2 ,0 3 7 ,0 4 8 2 ,3 6 3 ,4 9 8 5 ,2 2 4 ,5 4 8 5 ,5 5 0 ,9 9 8 313 ,473 333 ,060
1946 2 ,8 8 7 ,5 0 0 1 ,8 5 3 ,5 6 6 2 ,14 5 ,2 1 1 4 ,7 4 1 ,0 6 6  

(C o n tin u e d )

5 ,03 2 ,7 1 1 284 ,464 30 1 ,9 6 3



TABLE 29 —  Continued

Y ear R u ra l  Land T o ta l  Land T o ta l  Land T o ta l  Land T o ta l  Land Land R ent Land R ent
V alue V alue V alue V alue  Low V alue  H igh Low High

P l a t t e d P l a t t e d  Land E s tim a te E s t im a te E s t im a te E s t im a te
Land (Low (H igh E s t i  (C o l. 1 + 2) (C o l. 1 + 3) (C o l. 4 X 6%) (C o l. 5 X 6%)
E s tim a te ) m ate)

( 1 ) ( 2 ) (3 ) (4 ) (5 ) ( 6 ) (7 )

1945 $ 2 ,5 2 5 ,0 0 0 $ 1 ,6 8 5 ,9 7 0 $ 1 ,9 4 5 ,3 7 0 $ 4 ,3 1 0 ,9 7 0 $ 4 ,5 7 0 ,3 7 0 $ 258 ,655 $274 ,222
19^4 2 ,5 5 0 .0 0 0 1 ,5 4 4 ,4 0 0 1 ,7 7 6 ,0 5 0 4 ,0 9 4 ,4 0 0 4 ,3 2 6 ,0 6 0 245 ,664 259 ,564
’943 2 ,4 3 7 ,5 0 0 1 ,4 1 5 ,7 0 0 1 ,6 2 1 ,6 2 0 3 ,8 5 3 ,2 0 0 4 ,0 5 9 ,1 2 0 231 ,192 243 ,547
1942 2 ,3 2 5 ,0 0 0 1 ,2 9 3 ,4 3 5 1 ,4 8 0 ,0 5 0 3 ,6 1 8 ,4 3 5 3 ,8 0 5 ,0 5 0 217 ,106 2 2 8 ,3 0 3
1941 2 ,2 5 0 ,0 0 0 1 ,1 8 0 ,5 4 4 1 ,3 4 7 ,3 6 0 3 ,4 3 0 ,5 4 4 3 ,5 9 7 ,3 6 0 20 5 ,8 3 3 215 ,842

S o u rc e : T a b le s 2 7 , 2 8 , and 29 .
CO
CO



TABLE 30
CITY EXPENDITURES EXCLUDING COST OF ELECTRICITY AND 

ELECTRIC SERVICES, 1941-1965

Y ear C ost o f
E l e c t r i c i t y
C u rre n t

S u p p l ie s  f o r
E l e c t r i c
D epartm ent

S a l a r i e s
f o r
E l e c t r i c
D epartm ent

T o ta l  
C ost o f  
E l e c t r i c  
S e rv ic e

G e n e ra l
Fund
E x p e n d itu re

G e n e ra l Fund 
E x p e n d itu re  
E x c lu d in g  
E l e c t r i c  S e rv ic e

1965 8259 ,469 8134 ,096 835 ,355 8428 ,920 898 7,792 8558 ,872
1964 236 ,810 134,398 2 7 ,0 6 6 398 ,274 871,231 472 ,957
1963 189,677 80 ,016 23,251 292 ,944 761 ,899 4 68 ,955
1962 150,394 47 ,977 18 ,984 217 ,355 640 ,756 423,401
1961 140,118 5 5 ,166 2 1 ,538 216 ,822 557 ,685 3 4 0 ,8 6 3

1960 116,033 68 ,924 19 ,386 204 ,343 508,232 303 ,889
1959 118,017 5 6 ,603 16 ,226 190,846 522 ,417 331,571
1958 108,388 38 ,449 16 ,236 163,073 453 ,826 2 9 0 ,7 5 3
1957 104,774 3 5 ,9 1 4 12,875 153,563 387 ,374 233,811
1956 91 ,030 4 6 ,975 15,002 153,007 385 ,150 23 2 ,1 4 3

1955 84 ,482 119,364 1 8 ,873 2 22 ,719 448 ,986 2 26 ,267
1954 76 ,048 29 ,758 18 ,239 124,045 3 57 ,747 233 ,702
1953 64,541 2 6 ,4 5 6 14 ,656 105,653 312 ,138 2 0 6 ,4 8 5
1952 53,987 13 ,040 1 2 ,460 79 ,487 241,721 162 ,234
1951 53 ,450 15,896 10,772 80 ,118 227,2.61 147 ,143

1950 50 ,500 14 ,520 11,698 7 6 ,718 227 ,698 150 ,980
1949 47 ,907 14,638 10 ,388 72 ,933 209 ,838 136 ,905
1948 42 ,000 28 ,728 11,130 8 1 ,858 187 ,476 105,618
1947 37 ,849 9 , 130 9 ,0 1 4 5 5 ,993 185,469 129 ,476
1946 NA NA NA NA NA 9 5 ,2 7 1 *

(C o n tin u e d )

g



TABLE 30 — C o n tin u ed

Y ear C ost o f S u p p l ie s  f o r S a l a r i e s T o ta l G e n e ra l G e n e ra l Fund
E l e c t r i c i t y E l e c t r i c f o r C ost o f Fund E x p e n d itu re
C u rre n t D epartm en t E l e c t r i c E l e c t r i c E x p e n d itu re E x c lu d in g

D epartm en t S e r v ic e E l e c t r i c  S e rv ic e

1945 5 3 0 ,3 2 0 $ 7 ,0 0 0 $ 7 ,0 5 0 S 4 4 ,3 7 0 $114 ,578 $ 7 0 ,2 0 8
1944 27,401 2 ,2 3 4 4 ,6 1 6 34,251 9 3 ,462 59,211
1943 2 5 ,7 4 0 1 ,632 3 ,9 6 3 3 1 ,3 3 5 8 3 ,2 7 9 5 1 ,9 4 4
1942 2 1 , 2 2 1 2 1 , 2 2 1 8 5 ,319 6 4 ,098
1941 2 3 ,3 3 7 2 3 ,3 3 7 9 7 ,2 9 6 73 ,959

S o u rc e : A u d it R e p o r t ,  C ity  o f  Edmond, Oklahoma, 1941-1965.

NA; Not A v a i la b le

^G eom etric  mean u se d : P e rc e n ta g e  change = 3 5 .7  p e r  c e n t .
o
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P a r t  o f  th e  t o t a l  e x p e n d itu re s  to  be co v e re d  by th e  " S in g le  Tax" 

i s  e d u c a t io n a l  expense  on th e  e le m e n ta ry  and se co n d a ry  l e v e l .  G en era l 

e d u c a t io n , upkeep , and  c o n s t r u c t io n  compose th e  t o t a l  c o s t  o f  o p e ra t in g  

th e  sc h o o l sy s tem . No a tte m p t i s  made to  p r o r a t e  th e  c o n s t r u c t io n  c o s ts  

i n  any  one y e a r  o v e r  th e  e s t im a te d  l i f e  o f  th e  s t r u c t u r e .  T h is  method 

o f  c o s t  d e te r m in a t io n  re d u c e s  c o n s t r u c t io n  c o s t  i n  any one y e a r  to  ab o u t 

f i v e  p e r  c e n t  o f  th e  t o t a l  c o s t ,  b u t i t  i s  n o t n e c e s s a ry  to  be t h a t  

s p e c i f i c  i n  c o s t  d e te rm in a t io n  f o r  t h i s  s tu d y  b e c au se  th e  amount o f  un

e a rn e d  in c re m e n t i s  more th a n  s u f f i c i e n t  to  m eet th e  needs i n  any one 

y e a r .

The a c c o u n tin g  method u sed  by th e  sc h o o l d i s t r i c t  was a l t e r e d  i n

1958 to  g iv e  a  more com prehensive  breakdow n i n t o  th e  v a r io u s  a r e a s .

However, f o r  o u r u se  i n  T ab le  31 , th e  t o t a l  e x p e n d itu re s  f o r  each  y e a r

v/as a l l  t h a t  was n eeded . F ig u re s  on t o t a l  e x p e n d itu re s  from  1941 to

371952 w ere u n a v a i la b le  ; how ever, th e y  w ere e s t im a te d  th ro u g h  th e  u se  

o f  a  r a t e  o f  change d e te rm in e d  by u s in g  an  a v e ra g e  b ased  upon th e  p e r 

c e n ta g e  change f o r  each  y e a r  from  1954 to  1957. The a v e ra g e  r a t e  o f  

in c r e a s e  f o r  th e s e  y e a r s  was 9 .1  p e r  c e n t ,  and t h i s  f ig u r e  was u sed  to  

d e te rm in e  th e  d e c l in in g  r a t e  o f  change f o r  each  y e a r  from 1953 to  1941.

The method u se d  h as  g iv e n  an upward b i a s  to  th e  t o t a l  ex p en d i

t u r e s  f o r  th e  s c h o o l d i s t r i c t  and w i l l  more th a n  l i k e l y  make th e s e

37
The s t a t e  sc h o o l d i s t r i c t  r e c o r d s  w ere s to r e d  i n  a  d is o rg a n iz e d  

f a s h io n  i n  an  a r e a  t h a t  a ls o  c o n ta in e d  many o th e r  s t a t e  r e c o r d s .  T here  
was hope on th e  p a r t  o f  some o f f i c i a l s  t h a t  th e  r e c o rd s  would be c a ta 
lo g u e d  a t  some f u tu r e  d a te  and th e y  w ere r e l u c t a n t  to  have th e  m a te r ia l  
d i s tu r b e d  a t  t h i s  t im e .
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TABLE 31

CITY AND SCHOOL TOTAL EXPENDITURES, EDMOND, OKLAHOMA
1941-1965

Y ear C ity
E xpendi
t u r e s

Edmond S choo l
D i s t r i c t
E x p e n d itu re s

T o ta l  o f  C ity  
and S ch o o l 
E x p e n d itu re s

1965 $558,872 $ 1 ,1 6 3 ,7 2 3 $1 ,7 2 2 ,5 9 5
1964 472 ,957 1 ,2 2 5 ,0 0 8 1 ,6 9 7 ,9 6 5
1963 468 ,955 936,212 1 ,4 0 5 ,1 6 7
1962 423,401 838,345 1 ,2 6 1 ,7 4 6
1961 3 4 0 ,8 6 3 765,981 1 ,1 0 6 ,8 4 4

1960 3 03 ,889 910 ,899 1,2 1 4 ,7 8 8
1959 331,571 511,526 843 ,097
1958 2 9 0 ,7 5 3 527,874 818,627
1957 233,811 370 ,897 604 ,708
1956 2 32 ,143 333 ,916 566,059

1955 226 ,267 317 ,274 543,541
1954 233 ,702 282 ,938 516 ,640
1953 206 ,485 261 ,916 468,401
1952 162,234 240 ,070* 402 ,304
1951 147,143 220,046* 367 ,189

1950 150,980 201 ,692* 352 ,672
1949 136,905 184,869* 321 ,774
1948 105,618 169,449* 275 ,067
1947
1946

129 ,476
9 5 ,2 7 1 °

155,315*
142,360*

284,791
237,631

1945 70 ,208 130,486* 200 ,694
1944 59,211 119,602* 178,813
1943 51 ,944 109,626* 161,570
1942 64 ,098 100,482* 164,580
1941 73 ,959 92 ,101* 166 ,060

S o u rc e ; T a b le  30 . Annual F in a n c ia l  R e p o r ts  o f  Oklahoma 
S ch o o l D i s t r i c t s ,  1953-1965.

^An e s t im a te  was u sed  f o r  1941 t o  1952. A p e r  c e n t  change 
was found  f o r  th e  y e a r s  1954 (8 .0  p e r  c e n t ) ,  1955 (12 .1  p e r  c e n t ) ,  
1956 (5 .2  p e r  c e n t ) ,  and 1957 (11.1 p e r  c e n t)  and an a v e ra g e  o f  
9 .1 p e r  c e n t  was found . T h is  a v e ra g e  was u sed  to  e s t a b l i s h  th e  
d e c l in in g  r a t e  o f  change i n  sc h o o l e x p e n d itu re s  from  1953 to  1941.

G eom etric  mean u se d : P e rc e n ta g e  change = 3 5 .7  p e r  c e n t .
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e x p e n d itu re s  g r e a t e r  th a n  th e y  n o rm a lly  would b e . However, th e  u se  o f  

t h i s  method c r e a te s  a  d isa d v a n ta g e  to  anyone v/ho i s  a tte m p tin g  to  p rove  

t h a t  a  " s in g l e  ta x "  would be s u f f i c i e n t  to  meet b o th  c i t y  and sc h o o l ex

p e n d i tu r e s .

I n  th e  f i n a l  Column i n  T a b le  31 , th e  t o t a l  o f  c i t y  and sc h o o l d i s 

t r i c t  e x p e n d itu re s  a r e  shown f o r  each  y e a r  from 1941 th ro u g h  1965,

gDMMARY

To t e s t  th e  v a l i d i t y  o f  Henry G eorge’ s  " S in g le  Tax" h y p o th e s is ,  

t h e  t o t a l  la n d  r e n t  and th e  t o t a l  exchange r e n t  must be g r e a t e r  th a n  th e  

e x p e n d itu re s  r e q u i r e d  to  f in a n c e  g o v ern m en ta l and e d u c a t io n a l  a c t i v i t i e s .  

I n  T a b le  32 th e  la n d  r e n t  and exchange r e n t  from th e  p l a t t e d  and r u r a l  

la n d  (T a b le s  27 , 28, and 29) a r e  added to g e th e r  f o r  b o th  a  h ig h  and lov/ 

e s t im a te  (Column 1 and 2) and th e n  com pared to  th e  c i t y  and sc h o o l ex

p e n d i tu r e s  (Column 3) f o r  th e  same tim e  p e r io d . I n  each  and e v e ry  y e a r  

th e  u n earned  in c re m e n t ( t o t a l  la n d  r e n t  and exchange r e n t  e i t h e r  h ig h  

o r  low e s tim a te )  i s  two and som etim es th r e e  tim e s  g r e a t e r  th a n  th e  t o t a l  

e x p e n d itu re  f o r  th e  c i t y  and s c h o o ls .  F o r th e  y e a rs  1941 th ro u g h  1965, 

th e  u n ea rn ed  in c re m e n t ra n g e  i s  from #383,489 (1941) to  # 3 ,8 3 5 ,6 7 6  (1965) 

f o r  th e  low e s tim a te  to  $406,330 (1941) to  # 4 ,1 5 7 ,3 3 0  (1965) f o r  th e  h ig h  

e s t im a te .  D uring th e  same tim e  p e r io d ,  th e  t o t a l  e x p e n d itu re s  f o r  th e  

c i t y  and sc h o o ls  ran g e d  from $166,060 (1941) to  # 1 ,722 ,595  (1 9 6 5 ), In  

a l l  th e  y e a rs  s tu d ie d ,  th e  exchange r e n t  (T a b le s  27 and 2 8 ) , w hich ran g e d  

from  #180,488 (1941) to  # 2 ,4 0 4 ,1 1 7  (1 9 6 5 ), i s  g r e a t e r  th a n  th e  y e a r ly  

t o t a l  c i t y  and sc h o o l e x p e n d itu re s ,  w h ile  la n d  r e n t  (#205 ,833  i n  1941 

to  $ 1 ,5 9 8 ,2 1 9  i n  1965 fo r  th e  low e s t im a te  and #215,842 i n  1941 to
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TABLE 32

LAND RENT, EXCHANGE RENT (HIGH AND LOW ESTIMATE) AND TOTAL CITY AND 
SCHOOL EXPENDITURES, EDMOND, OKLAHOMA, 1941-1965

Y ear T o ta l  Land R ent 
and Exchange 
R ent ^Low E s t i 
m ate)

(1)

T o ta l  Land R ent 
and Exchange 
R ent (H igh E s t i 
m ate)

(2 )

T o ta l  C ity  and 
S choo l E xpendi
tu r e s ^

O )

1965 # 3 ,8 3 5 ,6 7 6 # 4 ,1 5 7 ,3 3 0 # 1 ,7 2 2 ,5 9 5
1964 3 ,454 ,871 3 ,8 2 3 ,6 5 5 1 ,6 9 7 ,9 6 5
1963 3 ,1 0 8 ,8 3 0 3 ,4 3 2 ,0 7 7 1 ,4 0 4 ,1 6 7
1962 2 ,7 7 3 ,3 6 0 3 ,0 3 6 ,5 3 3 1 ,2 6 1 ,7 4 6
1961 2 ,5 3 0 ,6 1 6 2 ,7 9 0 ,9 0 0 1 ,1 0 6 ,8 4 4

1960 2 ,2 9 4 ,4 4 8 2 ,5 1 7 ,8 9 6 1 ,2 1 4 ,7 8 8
1959 2 ,2 2 4 ,4 7 0 2 ,4 1 4 ,6 8 0 843,097
1958 1 ,9 9 5 ,3 1 6 2 ,1 5 7 ,7 3 4 818,627
1957 1 ,8 4 2 ,3 6 3 1 ,9 9 8 ,5 4 6 604,708
1956 1 ,6 2 1 ,3 0 0 1 ,7 6 4 ,7 5 8 566,059

1955 1 ,4 8 2 ,3 0 2 1 ,61 1 ,5 5 2 543,541
1954 1 ,1 0 1 ,8 5 5 1 ,2 1 2 ,5 6 4 516,640
1953 1 ,0 0 3 ,0 8 5 1 ,1 0 2 ,7 9 8 468,401
1952 941 ,294 1,029,601 402,304
1951 930 ,738 1 ,0 0 9 ,0 6 9 367,189

1950 1 ,0 2 3 ,3 2 0 1 ,0 9 8 ,5 2 6 352,672
1949 966 ,990 1 ,0 3 9 ,3 6 7 321,774
1948 881,074 943 ,917 275 ,067
1947 783,227 835,459 284.791
1946 702,508 752,412 237,631

1945 475,228 516,532 200 ,694
1944 486 ,864 526 ,504 178,813
1943 465 ,957 497,617 161,570
1942 401,501 432 ,003 164,580
1941 383 ,489 406,330 156,060

S o u rc e ; t a b l e s  27 , 28 , and 29. 

^ T ab le  31 .
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8 1 ,7 5 3 ,2 1 3  i n  1965 f o r  th e  h ig h  e s t im a te )  i s  ab o u t e q u a l to  i t .  T h e re fo re , 

a s  T ab le  32 i n d i c a t e s ,  t h e r e  i s  a v a i l a b l e  f o r  t a x a t io n  v i a  a  s in g l e  ta x  

on th e  u n ea rn ed  in c re m e n t a r i s i n g  from  la n d ,  a  s u f f i c i e n t  incom e i n  th e  

form  o f  la n d  r e n t  and exchange r e n t  to  amply s u p p o r t  th e  e x p e n d itu re  needs 

o f  Edmond, Oklahoma,



CHAPTER VI 

SUMMARY AMD CONCLUSION

T h is  s tu d y  was d iv id e d  i n to  th r e e  m ajo r p a r t s ;  th e  economic 

backg round  and t h e o r e t i c a l  developm ent o f  Henry G eorge, th e  t h e o r e t i c a l  

s t r u c t u r e  t h a t  was b u i l t  a round  th e  u n ea rn ed  in c re m e n t o f  la n d  and th e  

s in g l e  t a x ,  and th e  s t a t i s t i c a l  s tu d y  o f  a  p o s s ib le  a p p l i c a t i o n  o f  a  

s i n g l e  t a x  to  a  l o c a l  community. W hile o th e r s  w ished  to  r e l y  upon 

" th e  i n v i s i b l e  h an d " , George se a rc h e d  f o r  a n o th e r  im m utable law  w hich 

w ould g iv e  t h e  w o rld  p ro g re s s  w ith o u t p o v e r ty .  As a  " f l a s h  o f  l i g h t 

e n in g "  on a  h i l l s i d e  i n  C a l i f o r n ia ,  th e  p rob lem  dawned on him: w ith

th e  g ro w th  o f  p o p u la t io n ,  la n d  grow s i n  v a lu e ,  and th e  men v/ho v/ork i t  

m ust pay  more f o r  th e  p r i v i l e g e .  The s o lu t i o n  to  t h i s  p rob lem , th e n , 

was n o t one o f  a n  i n v i s i b l e  hand , i n s t e a d ,  i t  in v o lv e d  a n o th e r  f a r -  

r e a c h in g  p a n a c e a , th e  s in g l e  t a x .

The s in g l e  t a x  p ro v id e d  th e  p e r f e c t  s o lu t i o n .  The in c r e a s e  i n  

la n d  v a lu e  was s o c i a l l y  p ro d u ced , i t  r i g h t f u l l y  b e lo n g ed  to  no one, 

and t o  t a x  i t  away w ould n o t a l t e r  th e  e x i s t i n g  d i s t r i b u t i o n  o f  incom e, 

b u t  s im p ly  w ould  a llo w  each  in d iv id u a l  to  r e c e iv e  th e  f r u i t s  o f  h i s  own 

l a b o r  f r e e  from  t a x a t io n .  Thus, th e  governm en t, o r  any governm ent, 

w ould  be f r e e  t o  a s s i s t  i n  th e  p ro d u c tiv e  e f f o r t s  o f  s o c ie ty  w ith o u t 

i n t e r f e r i n g  i n  th e  a l l o c a t i v e  p ro c e s s  i n  o r d e r  to  r e d r e s s  th e  economic

146
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i l l s  o f  p o v e r ty . A ll  o f  th e  g iv e n  s o c i a l  needs would be p ro v id e d  fo r  

by ta x in g  th e  s o c i a l l y - c r e a t e d  incom e (u n ea rn ed  in c re m e n t) ,  and s o c ie ty  

w ould c o n tin u e  to  grow and p r o s p e r  r a t h e r  th a n  e x p e r ie n c in g  p ro g re s s  

and d ecay . The s in g l e  t a x  w ould a ls o  e l im in a te  la n d  s p e c u la t io n ,  r e 

duce th e  c o s t  o f  p ro d u c t io n , i n c r e a s e  w ages and i n t e r e s t ,  i n c r e a s e  em

p lo y m en t, and remove p e rm a n en tly  th e  s p e c t r e  o f  p o v e r ty .

G eorge, how ever, was n o t a s  c l e a r  i n  th e  m easurem ent o f  h i s  un

e a rn e d  in c re m e n t a s  he was i n  d e f in in g  i t .  He d e f in e d  unearned  i n 

crem en t a s  th e  incom e g e n e ra te d  by th e  e f f o r t  and g row th  o f  s o c ie ty  

i n  th e  form  o f  r e n t  ( r e n t  a c tu a l ,  r e n t  p o t e n t i a l  and exchange r e n t )  

from  la n d  and su g g e s te d  t h a t  i t  be  ta x e d . He e x p re s s e d  a  d e s i r e  to  

t a x  a l l  th e  r e n t  w h ile  s t i l l  acknow ledg ing  th e  f a c t  t h a t  i t  v/as im

p o s s ib l e  to  d e te rm in e  j u s t  hov/ much o f  th e  unearned  in c re m e n t was 

g e n e ra te d  i n  any g iv e n  tim e  p e r io d .  T h is ,  o f  c o u rs e , l e d  t o  t h e  d e b a te  

be tw een  th e  l im i te d  v s .  th e  u n l im ite d  s in g l e  ta x  a d v o c a te s ,

Edmond, Oklahoma, was s e le c te d  a s  th e  a re a  f o r  t h e  r e s e a r c h  p ro 

j e c t .  I t  had a l l  t h e  d e s i r a b le  f a c t o r s  n e c e s s a ry  f o r  th e  i n v e s t i g a t io n :  

th e  a v a i l a b i l i t y  o f  d a ta ,  th e  s i z e  o f  th e  c i t y ,  th e  economic im p ac t o f  

s o c i a l  f o r c e s ,  a  f a s t  g row ing  s t a t e  c o l l e g e ,  and good ro a d s  t h a t  would 

c r e a te  u n earned  in c re m e n t. The d a ta  g a th e re d  on Edmond in d ic a te d  t h a t  

th e  g row th  o f  Edmond c o in c id e d  w i th  th e  g row th  o f  th e  c o l l e g e ,  th e  

p o p u la t io n  s h i f t  i n  Oklahoma C i ty ,  and th e  developm ent o f  a  b e t t e r  ro ad  

sy stem  i n  and n e a r  Edmond. Most o f  th e  g row th  o f  Edmond h as  b een  a  r e 

s u l t  o f  e x te r n a l  s o c i a l  f o r c e s  w ith  v e ry  l i t t l e  g row th  r e s u l t i n g  from 

th e  i n t e r n a l  grow th  o r  l e a d e r s h ip  o f  th e  l o c a l  comm unity. I n  f a c t .
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u n t i l  Mayor C h a r le s  Jo h n so n  to o k  o f f i c e ,  th e  to w n 's  l e a d e r s h ip  had been  

c h a r a c te r iz e d  by some o f  t h e  younger l e a d e r s  a s  " a  bunch o f  o ld  m oss- 

b ack s. "

In  a t te m p tin g  to  g a th e r  th e  n e c e s s a ry  d a ta  to  d e te rm in e  th e  v a lu e  

o f  la n d  i n  Edmond, i t  was e s s e n t i a l  to  r e c o n s t r u c t  some o f  th e  raw d a ta

i n to  a  more u s a b le  form . The r e a l  e s t a t e  s a le s  w ere re c o rd e d  on w a rra n ty

deeds t h a t  h e ld  in fo rm a t io n  abou t th e  s a le s  i n  v a r io u s  form s. On some o f  

th e  d eeds th e r e  w ere I n t e r n a l  Revenue stam ps a n d /o r  m ortgage v a lu e s  a n d /o r  

a c tu a l  v a lu e s ,  w h ile  some deeds had l i t t l e  o r  no in fo rm a tio n  t h a t  c o u ld  

le a d  th e  i n v e s t i g a t o r  to  th e  r e c o n s t r u c t io n  o f  a  s t a t i s t i c a l  de te rm in ed  

v a lu e . Hov/ever, i t  v/as p o s s ib le  to  e s t a b l i s h  a  r e l a t i o n s h ip  betw een th e  

stam p v a lu e  o r  m ortgage v a lu e  o f  th e  r e a l  e s t a t e  t r a n s a c t io n s  and th e  

s a le  p r i c e .  T h is  d a ta  w ere used  to  d e te rm in e  a  r e l a t i o n s h ip  betw een th e  

s a le  p r i c e  and th e  t a x  a s s e s s e d  v a lu e  o f  th e  la n d  u nder i n v e s t ig a t io n .

When th e  a c tu a l  s a le  v a lu e  v/as com pared to  th e  ta x  a sse ssm e n t, a  r a t i o  

o f  Si 1.81 to  $1 was e s ta b l i s h e d  f o r  1965. I n  Edmond, p ro p e r ty  was ta x e d , 

on th e  a v e ra g e , a t  s l i g h t l y  over 8 p e r  c e n t o f  a c tu a l  v a lu e  r a t h e r  th a n

a t  th e  s t a t e d  r a t e  o f  25 p e r  c e n t .  W ith th e  r e c o n s t r u c t io n  o f  th e  nec

e s s a ry  d a ta  and th e  e s ta b l is h m e n t  o f  a  r a t i o  betw een a s s e s s e d  v a lu e  and 

a c tu a l  v a lu e ,  i t  v/as p o s s ib le  to  d e te rm in e  th e  t o t a l  v a lu e  o f  a l l  la n d  

w ith in  th e  c i t y  l i m i t s  o f  Edmond and th e  changes i n  la n d  v a lu e  f o r  each 

y e a r  from  1941 th ro u g h  1965.

These v a lu e s  w ere a s c e r ta in e d  th ro u g h  th e  use  o f  a  sam ple o f  400 

l o t s  ta k e n  from  a  u n iv e r s e  i n  w hich 14 p e r  c e n t o f  th e  o r ig i n a l  i te m s
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w ere e l im in a te d  b e fo re  a  random sam ple was ta k e n . Out o f  9 ,091 o r ig i n a l  

l o t s ,  1 ,288  l o t s  w ere rem oved from  th e  u n iv e r s e .  Some o f  th e  l o t s  w ere 

removed b e c au se  in fo rm a t io n  ab o u t a sse ssm e n t v a lu e s  w as u n a v a i la b le .  Com

m e rc ia l  l o t s  w hich w ere s l i g h t l y  l e s s  th a n  h a l f  o f  a l l  th e  l o t s  removed 

i n  o rd e r  to  keep th e  sam ple from  r e f l e c t i n g  th e  b im odal n a tu r e  o f  la n d  

v a lu e  t h a t  would o c c u r i f  th e  v a lu e  o f  r e s i d e n t i a l  and com m ercial p rop 

e r ty  w ere  ta k e n  to g e th e r .

The mean o f  th e  u n iv e r s e  w i th in  95 p e r  c e n t  c o n f id e n c e  l i m i t s  was 

e s ta b l i s h e d  f o r  1965. The u p p er and lo w er l i m i t s  w ere u sed  to  e s t a b l i s h  

a  h ig h  and low e s t im a t io n  o f  a v e ra g e  la n d  v a lu e .  Through u se  o f  geome

t r i c  mean, v a lu e s  w ere e s ta b l i s h e d  fo r  th e  y e a r  1941 t o  1965. Each 

v a lu e  was m u l t ip l ie d  by th e  number o f  l o t s  found i n  t h a t  y e a r  by th e  l o t  

v a lu e s  f o r  t h a t  y e a r  i n  o rd e r  to  d e te rm in e  th e  t o t a l  v a lu e  o f  p l a t t e d  

la n d .

An e s t im a te  o f  th e  a n n u a l r u r a l  la n d  v a lu e  p e r  a c re  f o r  Oklahoma 

County made by th e  B ureau  o f  C ensus was a c c e p te d . T h is  v a lu e  was m u lt i 

p l i e d  by th e  number o f  a c r e s  o f  la n d  w i th in  th e  c i t y  l i m i t s  to  d e te rm in e  

th e  t o t a l  r u r a l  la n d  v a lu e .  The v a lu e  o f  p l a t t e d  la n d  and r u r a l  la n d  

was added to g e th e r  to  g iv e  th e  t o t a l  v a lu e  o f  la n d  f o r  each  y e a r  from

1941 th ro u g h  1965 f o r  Edmond, Oklahoma. Land r e n t  was d e te rm in e d  a t

6 p e r  c e n t  o f  t o t a l  v a lu e  and exchange r e n t  was th e  d i f f e r e n c e  betw een 

th e  v a lu e  o f  la n d  from  y e a r  to  y e a r ,  w h ile  unearned  in c re m e n t o r  un

ea rn ed  incom e was la n d  r e n t  added to  exchange r e n t  f o r  any p a r t i c u l a r

g iv e n  tim e  p e r io d .
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A ll  th e  e v id e n c e  in d ic a te d  t h a t  unearned  in c re m e n t on la n d ,  i f  

f u l l y  ta x e d , would be s u f f i c i e n t  to  meet a l l  th e  e x p e n d itu re  needs o f  

Edmond, Oklahoma, and i t s  s c h o o l d i s t r i c t .  T h is  was made a b u n d a n tly  

c l e a r  by th e  s e l e c t i o n  o f  d a ta  a t  a l l  t im e s ,  s t a t i s t i c  o r  p a ra m e te r , 

w hich w ould p rove  th e  most d isa d v a n ta g e o u s  i n  any a tte m p t to  sub

s t a n t i a t e  th e  " s in g l e  ta x "  t h e s i s  o f  Henry G eorge. The mean o f  th e

I n t e r n a l  Revenue stam p o f  S369 w as c o n s id e r a b ly  below  th e  mode o f  

$500 o r  th e  m edian o f  $400, w h ile  th e  m ortgage r a t i o  o f  9 2 .7  p e r  c e n t 

o f  a c tu a l  v a lu e  may be  a  l i t t l e  low i n  vievf o f  th e  f a c t  t h a t  th e  le a d 

in g  home b u i ld e r  a d v e r t i s e d  a  c lo s in g  c o s t  o f  l e s s  th a n  $500 on homes 

o f  $13 ,000  t o  $15,000 o r  m ore. The lo w e s t v a lu e  f o r  th e  mean o f  th e  

u n iv e r s e  w i th in  95 p e r  c e n t c o n f id e n c e  l i m i t  was u sed  to  e s t a b l i s h  

th e  v a lu e  p e r  l o t  b e c a u se  i t  w ould y i e ld  th e  lo w e s t a v e ra g e . The low 

e s t im a te  o f  r u r a l  la n d  v a lu e  f o r  Oklahoma County made by th e  B ureau 

o f  C ensus was a c c e p te d  even though  th e r e  was s t r o n g  ev id e n c e  to  i n 

d i c a t e  t h a t  u n p la t te d  la n d  w i th in  th e  c i t y  l i m i t s  o f  Edmond was o f  a

much h ig h e r  v a lu e .  The a c c e p ta n c e  o f  la n d  v a lu e  a t  88 p e r  c e n t o f

th e  B u re a u 's  e s t im a te  o f  th e  v a lu e  o f  la n d  and im provem ents was a ls o  

r a t h e r  low . No a tte m p t was made t o  p r o r a t e  sc h o o l c o n s t r u c t io n  c o s ts  

o v e r  a  tw en ty  y e a r  p e r io d  o r  lo n g e r ,  a  p ro c e d u re  w hich would have some

w hat red u c e d  th e  e x p e n d itu re  needs o f  th e  s c h o o ls  i n  th e  l a s t  f iv e  o r  t e n  

y e a r s  when sc h o o l c o n s t r u c t io n  was a t  i t s  h e a v ie s t .  F u rth e rm o re , th e  

exchange r e n t  w hich r e f l e c t s  th e  i n c r e a s e  i n  v a lu e  t h a t  r e s u l t s  from 

th e  change o f  la n d  from  r u r a l  to  p l a t t e d  la n d  and th e  demand f o r  i t
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c an  be  f ig u r e d  i n  two v/ays« The exchange  r e n t ,  when f ig u r e d  from  t o t a l  

v a lu e ,  was 5 1 ,3 6 9 ,5 3 7  o r  t h e  d i f f e r e n c e  betw een  T o ta l  V alue  o f  

512 ,724 ,491  i n  1965 and 5 1 1 ,3 5 4 ,9 5 4  i n  1964 (T a b le  2 9 ) ,  b u t when f i g 

u red  a s  th e  i n c r e a s e  i n  v a lu e  p e r  l o t  each  y e a r  m u l t ip l ie d  by th e  num

b e r  o f  l o t s  (5129 X 8 ,3 3 3 ) ,  th e  f ig u r e  was a somewhat lo w er v a lu e  o f  

5 1 ,0 7 4 ,9 5 7  f o r  exchange r e n t  (T a b le  2 7 ) . The lo w er f ig u r e  was u sed  a s  

th e  exchange r e n t  i n  t h i s  i n v e s t i g a t i o n  f o r  1965. F i n a l l y ,  th e  most 

s i g n i f i c a n t  f e a tu r e  t o  have an  im p ac t on th e  a v e ra g e  v a lu e  o f  la n d ,  

com m ercial p r o p e r ty ,  was l e f t  o u t o f  th e  s tu d y  i n  o rd e r  to  re d u c e  th e  

b im odal im p ac t upon th e  sam p le  d a ta .  Thus, th e  amount o f  unearned  i n 

crem en t a v a i l a b l e  must be g r e a t e r  th a n ,  o r  a t  l e a s t  e q u a l t o ,  th e  

amount e s t im a te d  i n  th e  i n v e s t i g a t i o n .  The unearned  in c re m e n t exceeded  

th e  t o t a l  e x p e n d itu re s  i n  each  y e a r  o f  th e  s tu d y  even w ith  th e  lo w e s t 

p o s s ib l e  e s t im a te s ,  t h e r e  was s t i l l  an  e x c e ss  o f  r e c e i p t s  o v e r ex p en d i

t u r e s  and  f o r  each  y e a r  from  1941 t o  1965. A c tu a l ly ,  th e  u n earn ed  i n 

c rem ent was from  two to  t h r e e  t im e s  g r e a t e r  th a n  w hat was needed to  

m eet l o c a l  c i t y  and sc h o o l e x p e n d itu re s .

T h e re fo re , I  co n c lu d e  t h a t  a  s in g l e  t a x  p la c e d  upon th e  unearned  

in c re m e n t from  la n d  i n  Edmond, Oklahoma, would y i e ld  a  rev e n u e  s u f f i 

c i e n t  t o  meet th e  e x p e n d itu re  n eed s  o f  b o th  th e  c i t y  and th e  sc h o o l 

d i s t r i c t ,  w ith  a d d i t io n a l  re v e n u e  a v a i l a b l e  f o r  th e  c o u n ty , s t a t e ,  o r  

n a t io n a l  n eed s.

A d d i t io n a l  r e s e a r c h  i s  needed  to  d e te rm in e  th e  e x te n t  o f  unearned  

incom e g e n e ra te d  i n  a  l a r g e  c i t y  (Oklahoma C i ty ) ,  a  p o o r coun ty
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(M cC iirta in ), and a  r i c h  co u n ty  (W ash in g to n ), i n  o rd e r  to  p r o p e r ly  t e s t  

th e  p o t e n t i a l  o f  a  t a x  on u n ea rn ed  in c re m e n t from  la n d . W ith th e  u se  

o f  p ro p e r  s t a t i s t i c a l  m ethods, i t  i s  p o s s ib le  to  d e te rm in e  unearned  i n 

c rem ent f o r  th e  s t a t e .  However, t h i s  sh o u ld  be  a  team  p r o je c t  and n o t 

th e  e f f o r t s  o f  one man. F u r th e rm o re , I  f e e l  t h a t  th e  w hole q u e s tio n  o f  

r e n t  a s  w e l l  a s  economic r e n t  n eed s i n v e s t i g a t i o n  i n  some c a s e s  and 

r e i n v e s t i g a t i o n  i n  o th e r s  i n  o rd e r  to  make c l e a r  some o f  th e  q u e s tio n s  

w hich  w ere r a i s e d  i n  th e  e a r l y  1 9 0 0 's  and n e v e r  answ ered . Those 

q u e s t io n s  a p p e a r  t o  have b e e n  g lo s s e d  o v e r by t im e , new i n t e r e s t s ,  and 

a  new m ethodology t h a t  h a s  m in im ized  th e  p rob lem s a s s o c ia te d  w ith  d i s 

t r i b u t i o n ,  v a lu e ,  and e t h i c a l  and s o c i a l  econom ics. Of c o u rs e , a s  

Henry G eorge p r o p h e t i c a l ly  p o in te d  o u t i n  h i s  c r i t i c i s m  o f  th e  c l a s s i c a l  

e c o n o m is ts , none o f  whom had gone f a r  enough i n  t h e i r  i n v e s t i g a t io n  o f  th e  

economic law s t h a t  c o n t r o l  man, f u r t h e r  i n v e s t i g a t i o n  would r e v e a l  f a c t s  

w hich may be  c o n t r a r y  to  th e  d e s i r e s  o f  v e s te d  i n t e r e s t s .
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ABSTRACT

EFFECT OF DIAGENESIS UPON CLAY MINERAL CONTENT OF INTERLAMINATED 

DESMOINESIAN SANDSTONES AND SHALES IN OKLAHOMA

Closely in terlam inated  sandstones and sh a les  from Desmoinesian 
d e l ta ic  s t r a ta  have been in v estig a ted  to  determ ine th e  r e la t iv e  importance 
of d iagenetic  and d e t r i t a l  o r ig in  of co n s titu en t c lay  m inera ls . Close 
a sso c ia tio n  of the two li th o lo g ie  types e lim inates  many param eters which 
could otherwise have varying e f fe c ts  upon m ineral co n ten t. Subsurface 
samples were studied  using various x -ray  d if f r a c t io n  and x -ray  f lu o re s 
cence techniques in  ad d itio n  to  th in -se c tio n  observation .

Authigenic m ineral form ation i s  q u a n ti ta t iv e ly  unim portant.
Bulk chemical analyses show l i t t l e  variance between sands and shales o ther 
than those associa ted  w ith expected d e t r i t a l  d iffe re n c e s . Perm eability  
i s  the  basic  fa c to r  co n tro llin g  the amount o f d iagenesis  th a t  occurs.

Consistent d ifferences in  r e la t iv e  amounts o f c h lo r ite ,  i l l i t e ,  
and k a o lin ite  are  p resen t between sands and sh a le s . I l l i t e  and c h lo r ite  
are  of d e t r i t a l  o rig in  whereas a s ig n if ic a n t p o rtio n  of the k a o lin ite  has 
been formed d iag en e tic a lly . I l l i t e  i s  the dominant c lay  m ineral in  a l l  
shales and most sands in v estig a ted , but i s  r e la t iv e ly  more abundant in  
shales and in  f in e r  s ize  f ra c tio n s  of both sands and sh a le s . C hlorite 
d is tr ib u tio n  i s  v a riab le , not being d ir e c t ly  re la te d  to  g rain  s iz e , 
because th is  m ineral i s  p resen t both  as c lay  and in  metamorphic rock 
fragm ents. K aolin ite  i s  a much more im portant co n s titu e n t in  sands, a 
d iffe ren ce  a ttr ib u te d  to  au thigenic form ation of t h i s  m ineral in  the 
more permeable sands.

Authigenic k a o lin ite  form ation was p o ssib le  because four 
coex isting  fa c to rs  were p resen t: organic m a te r ia l to  help m aintain a low
pH through b a c te r ia l  a c t iv i ty ,  potassium fe ld sp ars  as a source o f alum
inum and s il ic o n , p a r t ly  degraded i l l i t e  as an e f f ic ie n t  "sink" fo r 
potassium re leased  during fe ld sp ar decomposition, and w a te r -f il le d  pore 
space allowing aqueous so lu tion  chem istry to  proceed and to  provide 
growth space fo r the k a o lin ite .  The form ation of au th igen ic  k a o lin ite  
d id not req u ire  long-distance tra n sp o rt of necessary  ions, a l l  ing red ien ts 
being p resen t in  s i tu .

A dditional m inerals were formed during d iag en esis , e sp ec ia lly  in  
the  sands. The sequence of form ation of these  au th igen ic  components being: 
quartz  overgrowths, k a o lin ite , c a lc i te ,  dolom ite, and f in a l ly  p y r ite -  
s id e r i te .  An ad d itio n a l i n i t i a l  au th igen ic  m ineral, " h y d ro tro i l i te ," is  
proposed.
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EFFECT OF DIAGENESIS UPON CLAY MINERAL CONTENT OF INTERLAMINATED 

DESMOINESIAN SANDSTONES AND SHALES IN OKLAHCMA

INTRODUCTION

L ite ra tu re  dealing w ith the  clay-m ineral con ten t of sediments 

and rocks i s  abundant. An unsolved problem freq u en tly  discussed i s  the 

o rig in  of th e  clay-m ineral su ite s  p resen t in  th e  various l i th o lo g ie s .

Most in v es tig a to rs  have agreed th a t  both d e t r i t a l  and d iagenetic  proc

esses are  o perative , but the problem of which i s  more e ffe c tiv e  w ithin a 

given environment i s  met w ith l i t t l e  accord.

Support fo r  D e tr i ta l  O rigin 

One of the  leading proponents fo r  a dominant d e t r i t a l  or 

a llogen ic  o rig in  o f clay  m inerals i s  C. E. Weaver who concludes (1958a, 

p . 254.) ” . . .  th a t  the g rea t m ajo rity  o f c lay  m inerals in  sedimentary 

rocks are  d e t r i t a l  in  o r ig in , s tro n g ly  r e f le c t  the  ch arac te r o f th e ir  

source m a te r ia l, and are only s l ig h t ly  m odified in  th e i r  depositional 

environments." The same w rite r  (Weaver, 1959) gives an ex cellen t review 

of c lay  petro logy in  both modern and ancien t sedim ents, again emphasizing 

d e t r i t a l  co n tro l of the  c lay  m inerals. The European l i te r a tu r e  has been 

surveyed by R iviere (1953, in  Weaver, 1959) w ith the  same conclusions 

being reached. Some Russian in v e s tig a to rs  have a lso  supported the 

d e t r i t a l  o r ig in  of c lay s . An example i s  the  conclusion reached by

1
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Yxjrevich (1961, p . 821) from h is  s tu d ies  of the  Akchagylian deposits  of 

the Pribalkhan region; "The c lea r  connection th a t  e x is ts  between the 

granulometry of the  sediment and the composition of the c lay  m inerals 

and the tec to n ic  s itu a tio n  . . . enables us to  assume th a t  . . . the  

clay  m inerals did not undergo any s ig n if ic a n t changes during the  stages 

of sediraentogenesis and d iag en es is ."

A fter study of cores taken from the  North P a c if ic , G riff in  and 

Goldberg (1963, p . 739) conclude " . . .  the  homogeneous d is tr ib u tio n  of 

clay  m inerals w ith depth in  any given core emphasizes the s ta b i l i ty  of

clay  m inerals in  the marine environment a t  l e a s t  over periods of hundreds

of thousands of y ea rs ."  Hurley e t  a l .  (1959, 1963) found potassium-argon 

ages of i l l i t e s  from the same area  to  be on th e  order of hundreds of 

m illio n s of years, c le a r ly  suggesting a co n tin en ta l source fo r  these 

clay m inerals.

G arrels and C hrist (1965, p . 364) suggest on the b as is  of

th e o re tic a l  s tu d ie s , " . . .  the composition o f sea water may be so

s lig h tly  removed from th a t  requ ired  fo r  s t a b i l i t y  o f a g rea t many phases 

th a t th ere  i s  l i t t l e  chemical p o te n tia l  av a ilab le  fo r  e q u ilib ra tio n , 

hence ra te s  of change of unstab le  species may w ell be vanishingly  low."

The re s u lts  of many ad d itio n a l in v es tig a tio n s  are  published in  

which i t  i s  c le a r ly  demonstrated th a t  the clay-m ineral d is tr ib u tio n  in  

modern sediments may be explained in  terms of source area or segregation 

of d if fe re n t clay  m inerals due to  s ize  d iffe ren ces  and se le c tiv e  f lo c 

cu la tio n ; Biscaye (1964), G riff in  (1962), Johns and Grim (1958), K eller 

(1964) ,  Milne and Earley (1958), Muller (1967), Pryor and Glass (1961), 

Van Andel and Postma (1954)*



D ia g e n e s is  D efin e d

Before c i t in g  published evidence fo r the d iagenetic  o rig in  of 

c lay s , the d e f in it io n  of the term "diagenesis" should be c la r if ie d ^

Gumbel coined the term in  1888 (in  Schuchert, 1920, p . 4^5) and defined 

i t  as . . th e  chemical and physica l changes th a t  sediments undergo 

during and a f t e r  th e i r  accumulation, but before conso lida tion  takes 

p la c e ."  Recent usage has expanded the d e f in itio n  to  include changes 

tak in g  place a f te r  conso lidation  up to  the  beginnings of metamorphism, 

th e  l a t t e r  boundary being g radational and th e re fo re  c o n tro v e rs ia l. Most 

cu rren t w rite rs  approximately follow  the  d e f in it io n  in  th e  A. G. I .  

G lossary of Geology and Related Sciences (i960, p . 17 of supplement); 

"Process involving physica l and chemical changes in  sediment a f te r  

deposition  th a t  converts i t  to  so lid  rock, includes compaction, cementa

t io n ,  r e c ry s ta l l iz a t io n  and perhaps replacement as in  the development of 

dolom ite." The follow ing w rite rs  s ta te  some o f the  varying in te rp re ta tio n s  

of "d iagenesis"; Bayly (1968, p . 157), Holmes (1965, p . 92), Krumbein and 

Sloss (1963, Chap. 7 ), Mason (1966, p . 24.8), P e ttijo h n  (1957, p . 64.8) ,

Read and Watson (1962, p . 255), and Weller (i960, p . 78).

Within the  l imitin g  boundaries of d ep o s itio n a l and the onset of

metamorphism, a number o f fu rth e r  subdivisions have been proposed and are 

d iscussed  in  Muller (1967). In the same p u b lic a tio n , M uller expands the 

scope of d iagenesis to  include p re b u ria l physiocochemical processes in  

both "fresh" water (aquato lysis) and the marine environment (halm yrolysis).

The p resen t w rite r  p re fe rs  to  l im it  the d e f in it io n  to  the more

widely accepted post-d ep o sitio n  usage. An understanding of p reb u ria l
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processes i s ,  of course, im portant because most of them are continued or 

reversed  a f te r  deposition . Of p a r tic u la r  s ig n ifican ce  are  ion  exchange 

" reco n stitu tio n "  and se le c tiv e  f lo c cu la tio n  processes which a f fe c t  clay 

m inerals upon en tering  a marine environment. For a fu r th e r  d iscussion  

of th is  asp ec t, the  reader i s  re fe rre d  to  F airbridge (1967).

Larsen and C hilingar (1967, p . 524) a p tly  summarize diagenesis 

as follow s ;

Regardless of how th e  phenomena may be defined or named, 
d iagenetic  transform ation  may be ch arac terized  c o lle c t iv e ly  as 
the re a c tio n  of the  sediment or sedimentary rock to  i t s  physico
chemical environment. The most im portant fa c to rs  here are  the 
pH and Eh of the environment, the concentration  o f various cations 
and anions, as w ell as p ressure and tem perature.

Support fo r  Diagenetic Origin 

I l l i t e

The o v era ll evidence suggests i l l i t e  i s  p re sen t in  a l l  geologic 

periods but i s  more abundant in  o lder sediments, p a r t ic u la r ly  those o lder 

than % per M ississippian age. Weaver (1959), among o th e rs , explains 

th is  variance by non-diagenetic mechanisms. However, the  dominance of 

i l l i t e  in  the older Paleozoic shales i s  so pronounced th a t  many exper

ienced geo log ists  lean;tow ard diagenesis as being th e i r  most probable 

o r ig in . A change of m ontm orillonite to  i l l i t e  was f i r s t  proposed in  

1941 by D ietz (in  Whitehouse and McCarter, 1958). Grim (1953, 1958) 

agrees th a t  i l l i t e  may have formed a t  the e:q)ense of o ther c lay  m inerals. 

Even Weaver adm its, a f te r  a study of Late Cretaceous rocks in  %roming, 

th a t  m ontm orillonite gradually  changes to  i l l i t e  v ia  m ixed-layer 

m o n tm o rillo n ite - illite  w ith depth u n t i l  (1961, p . 154) "• • . a t  a depth
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approximately 10,000 fe e t no d isc re e t m ontm orillonite rem ains." Others 

have made s im ila r observations in  both recen t and o lder sediments;

Burst (1959, 1969), Hurley e t a l .  (I960), Murray and % rriso n  (1957), 

and Powers (1959). Grim e t  a l .  (1949), based on s tu d ies  of recen t 

sediments, concluded th a t  l i t t l e  m ontm orillonite was lo s t  during marine 

diagenesis but in stead  i l l i t e  and possib ly  c h lo r ite  form from k a o lin ite . 

However, the same w rite r (Grim and Jolms, 1954) l a t e r  s ta te s  th a t  mont

m o rillo n ite  in  the M ississipp i River Delta p o ss ib ly  does a l t e r  to  i l l i t e  

and c h lo r ite -k a o lin i te . More recen tly  Grim re p o rts  auth igenic i l l i t e  

in  Sidney Harbor, A ustra lia  (Grim and Loughnan, 1962). These examples 

can a l l  be explained by a re co n s titu tio n  mechanism. Muller (1967), 

who has ex tensively  surveyed the l i t e r a tu r e ,  b e liev es  i t  i s  w ell docu

mented th a t  degraded th re e -lay e r m inerals take up potassium to  form 

reco n s titu ted  i l l i t e ,  and magnesium to  form c h lo r ite  and c h lo r ite - l ik e  

m inerals. The formation of g lacuonite, a d ioc tahed ra l f e r r ic  i l l i t e ,  i s  

generally  accepted as au th igenic, and is  probably a tru e  "neogenesis"

(as opposed to  re c o n s titu tio n ) , although th e re  i s  l i t t l e  agreement about 

the mechanism of form ation. I l l i t e  th a t has almost c e r ta in ly  c ry s ta l

liz e d  d ire c t ly  from so lu tion  has been id e n tif ie d  from several mid

continent sandstones by Rex (1966).

K aolinite

K aolin ite  of unquestioned authigenic o r ig in  was reported as 

early  as 1936 by Tarr and K eller, the clay having c ry s ta lliz e d  from 

so lu tion  in  quartz geodes in  the M ississippian Warsaw Shale of Iowa. 

K eller (1967) c i te s  several s im ila r occurrences from the same area and
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from southeastern  Kansas. Bayliss e t  a l .  (1965) re p o rt nonhydrothermal 

d ic k ite  from sandstones o f the Sidney Basin of A u stra lia . Authigenic 

k a o lin ite  from d e lta ic  Pennsylvanian sands in  southern I l l in o i s  has been 

id e n tif ie d  by P o tte r  and Glass (1958). The c ry s ta l l iz a t io n  of k a o lin ite  

from so lu tio n  has found support in  lab o ra to ry  work w ith s i l i c a  and 

alumina ge ls  by DeKimpe e t  a l .  (1961), Murray and Gravenor (1953), and 

Roy (1954)' In a 1963 p u b lica tio n , Fuchtbauer and Goldschmidt conclude 

th a t k a o lin ite  commonly forms during shallow b u r ia l of a rg illaceo u s  

rocks and i s  followed below a depth of sev era l hundred m eters by a 

k a o lin i te - to -c h lo r i te  transform ation .

C hlorite

Most l i t e r a tu r e  supporting a d iagenetic  o r ig in  fo r  c h lo r ite  

c i te s  mechanisms involving ion exchange coupled w ith in te r la y e r  b ru c ite  

p re c ip ita tio n . For in stan ce , Grim and Johns (1954) conclude th a t  

d e t r i t a l  calcium -montm orillonite undergoes th is  process in  the Gulf of 

Mexico, re su ltin g  in  a m ontm orillonite—m ixed-layer m ontm orillonite- 

c h lo r ite —sequence. Powers (1954) c i te s  c h lo r ite  of s im ila r o r ig in  in  

the Chesapeake Bay and s t i l l  more i s  reported  by Pinsak and Murray (I960) 

in  the Gulf of Mexico. Weaver (1959) suggests the  sequence volcanic 

ash—dioctahedra l m ontm orillonite—c h lo r ite .  A le s s  severe change i s  

ind icated  in  the  work of Murray and Harrison (1957) who found simply an 

increase in  c h lo r ite  c ry s ta l l in i ty  w ith depth. B io tite  as a paren t 

m ate ria l fo r  c h lo r ite  has been reported  by Kossouskaya e t  a l .  (1965). 

References to  c h lo r ite  growing i n t e r s t i t i a l l y  d ir e c t ly  from so lu tio n  are 

ra re . However, Eckhardt (1958, in  M uller, 1967) has found c h lo r ite
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c h lo r ite  c ry s ta ls  of th is  type in  a rg illac eo u s  sedim ents. B la tt 

(personal communication, 1969) has seen s im ila r  c h lo r ite  in  unmetamor

phosed sandstone of the Franciscan Formation (Ju ra ss ic )  from C a lifo rn ia .

No rep o rts  o f d ire c t  growth of c h lo r ite  c ry s ta ls  in  th e  lab o ra to ry  have 

been found, although Whitehouse and McCarter (195S) d id  produce c h lo r i t ic  

clay  in  the  labo ra to ry  from m ontm orillonite a f te r  a th re e -y ea r exposure 

to  a r t i f i c i a l  sea w ater.

Summary

R eferring to  clay m inerals in  gen era l, K eller (1967, p . WK-6) 

does " . . .  not h e s ita te  a b i t  accepting the  geologic occurrence of a u th i

genic c lay  m inerals c ry s ta ll iz in g  from cold aqueous fresh -w ater so lu tio n ."  

For fu rth e r  d iscussion , the reader i s  re fe r re d  to  th i s  same p u b lica tio n  

in  which K eller gives an exce llen t overview o f c lay  m ineral occurrence 

and modes of genesis.

The presen t w rite r  believes in  any d iscu ssio n  o f clay-m ineral 

d iagenesis, i t  should be emphasized th a t  two general types of d iagenetic  

mechanisms are involved. The f i r s t ,  and le s s  d r a s t ic ,  may be termed 

"exchange d iagenesis" during which l i t t l e ,  i f  any, change i s  undergone 

by the b asic  c ry s ta l s tru c tu re . This i s  markedly d if f e re n t  from the 

second, " s tru c tu ra l d iag en esis ,"  during which an e n t i re ly  new te tra h e d ra l-  

octahedral framework may be c rea ted .

Most instances c ite d  in  support of d iagenesis  involve only 

various ion-exchange and hydration-dehydration mechanisms. Degens (1965, 

p. 39) s ta te s :  " I t  should be emphasized th a t  th i s  [geochemical a d ju s t

ment to  environment of deposition] i s  mainly on an . , . ion exchange
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le v e l unaccompanied by marked s tru c tu ra l  and chemical changes in  d e t r i t a l  

c lay  com position." G arrels and C hrist (1965) agree th a t  c lay  m inerals 

are  c la s s ic  examples o f so lid  substances which, when placed w ith an 

aqueous so lu tio n , show marked tendency to  lo se  c e r ta in  components while 

re ta in in g  o th e rs  and gaining s t i l l  o th e rs , a l l  while the basic  s tru c tu re  

of th e  o r ig in a l  m a te ria l i s  preserved.

Many o f the  "m o n tm o rillo n ite " -to - illite  o r c h lo r ite  a l te ra t io n s  

are  most l ik e ly  ion-exchange and dehydration phenomena. In 1952, Einery 

and R ittenberg  noted the  most im portant change w ith  depth i s  water 

decrease . B urst (1969) p resen ts  strong evidence in d ic a tin g  th a t  the num

erous re p o rts  o f m ontm orillonite a l te r in g  v ia  m ixed-layer m ontm orillonite- 

i l l i t e  phase w ith  depth can be explained by a  th re e -s te p  dehydration 

mechanism which i s  la rg e ly  a function  of in creasin g  p ressu re  (overburden) 

and tem perature w ith depth (see F ig. 1 ) . Stage I  involves expulsion of 

a l l  pore w ater except a tw o-layer coordinated w ater packet between c lay  

sh ee ts , by th e  ac tio n  of overburden. Further increase  o f pressure 

in h ib i ts  the removal o f th is  remaining w ater. The double in te r la y e r  

water packet has a h igher d en sity  than the  surrounding pore w ater, 

th e re fo re  th e  water tends to  expand when expelled in to  the pores, a 

process d i r e c t ly  opposed by increased  overburden p re ssu re . Thus heat 

energy i s  needed to  a s s i s t  in  the  removal of one o f th e  remaining water 

in te r la y e rs  in  stage I I .  The f in a l  stage I I I  i s  reached when s t i l l  

ad d itio n a l p ressu re  and heat energy become s u f f ic ie n t  to  expel the 

remaining w ater in te r la y e r .  This f in a l  stage i s  slow, even in  a geo

lo g ic  sense, probably req u irin g  a t  le a s t  ten s  o f m illio n s  of y ears .
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Thus a non-expanding i l l i t e  has been formed from a f u l ly  expanding 

m ontm orillonite.

S tru c tu ra l diagenesis i s  a lso  documented, bu t not n early  as 

o ften  as the le s s  severe exchange d iagenesis. Zen considers physico

chemical re la tio n sh ip s  among many m inerals in  sediments and sedimentary 

rocks s tre ss in g  the concept of equilibrium  among sedimentary m ineral 

assemblages (1959, p . 4-1); "Existing pétrographie evidence i s  compat

ib le  w ith the hypothesis of equilibrium  . . . which c a r r ie s  w ith i t  the 

im plication  th a t  phase transform ations may take  p lace  even a t  near- 

surface conditions in  a reasonably short tim e. Such transform ations 

include major s tru c tu ra l  changes of the  clay-m ineral l a t t i c e s ."

Purpose and Method of In v estig a tio n

The p resen t study i s  designed to  provide fu rth e r  d e f in itiv e  

inform ation in  the attempt to  a sc e rta in  the r e la t iv e  importance of d ia 

genetic  and d e t r i t a l  o r ig in  of clays in  c lo se ly  associa ted  shales and 

sandstones. The two lith o lo g ie  types in  the  samples chosen were in te r 

laminated w ith an ind iv idual lamina having a th ickness on the order of 

one or two centim eters and frequen tly  as small as one or two m illim ete rs . 

By lim itin g  the d e ta iled  study to  such close a sso c ia tio n s  some param

e te rs  which could a ffe c t clay-m ineral content may be assumed e s se n tia lly  

in v a ria n t. Among these fac to rs  which th ere fo re  a re  not determ inants of 

d ifferences of clay-m ineral components in  the  sands and shales studied 

are  pressure (b u ria l depth), tem perature, tim e, te c to n ic s , source rock, 

general depositional environment, and major c lim atic  v a r ia tio n s .
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Some major d iffe ren ces  do e x is t ,  however, which are  p o ssib le  

con tribu to rs  to  d iffe ren ces  in  clay  types p resen t in  the two l i th o lo 

g ie s . P a r tic le  s ize  v a r ia tio n  i s  the  most obvious and most im portant 

d iffe ren ce . This, in  tu rn , i s  co n tro lled  by s l ig h t  d iffe ren ces  in  

energy of tra n sp o rtin g  media, p a r t ic u la r ly  a t  the s i t e  o f d eposition .

The so rtin g  of d e tr i tu s  in  the dep o sitio n a l environment would cause 

p a r t it io n in g  of m ineral types according to  s iz e , shape and sp ec ific  

g rav ity . For in stan ce , among the  c lay  m inerals i l l i t e  commonly occurs 

in  the f in e s t  f ra c tio n  whereas d e t r i t a l  c h lo r ite  and k a o lin ite  tend to  

be la rg e r . Thus i t  i s  to  be expected when comparing shales and sands 

th a t  the former should contain  a r e la t iv e ly  higher percentage of i l l i t e .  

I t  i s  a lso  reasonable to  expect a higher percentage of non-clay m inerals 

in  the sands, thus co n trib u tin g  to  an o v e ra ll d iffe ren ce  in  bulk chem

i s t r y  between the sand and sha le .

Other im portant d ire c t  r e s u l ts  of s ize  d if f e re n tia t io n  are  

d ifferences in  p o ro s ity  and, more im portant, perm eab ility . I n i t i a l l y  

p o ro sity  i s  higher in  a rg illaceo u s sediments, being as much as 80 percen t 

in  some cases (M uller, 1967). This i s  reduced rap id ly  by overburden 

pressure to  approximately 30 percent a t  a depth of about 150 f e e t .  

Krumbein and Sloss (1963) rep o rt th a t most sandstones have p o ro s itie s  

le s s  than 30 p ercen t. Thus, a t  l e a s t  a t  shallow depths, shales contain  

more i n t e r s t i t i a l  w ater. M igration of th is  contained water i s  more 

im portant in  promoting changes in  chem istry than simple s ta t i c  contain

ment. This perm eability  i s  s trong ly  a ffec ted  by g ra in  s iz e , rocks 

containing la rg e r  p a r t ic le s  having la rg e r  in te rp a r t ic u la te  connections
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and le s s  to r tu o s i ty .  As a r e s u l t  more f lu id  m igration takes place 

through sands than shales and sands then have a much g rea te r  opportunity  

to  experience in t r a -  and in te r-fo rm atio n a l tra n s fe r  of chemical c o n s ti t 

uen ts than do sh a le s . On th is  b a s is , d iagenetic  changes are  expected 

to  be g rea te r in  the coarser sedim ents.

Samples fo r  study were se lec ted  from cores on f i l e  a t  the 

U niversity  of Oklahoma Core and Sample L ibrary in  order to  elim inate the  

e f fe c t  of p resen t-day  weathering m od ifica tions. The samples were cut 

from the cen ters  o f the  cores as a p recau tion  ag a in s t contamination by 

d r i l l in g  f lu id s  and muds. A to ta l  o f  14. cores from depths of 100 to  

15,4401 f e e t  and from geographically  d ispersed  lo ca tio n s  in  Oklahoma (see 

F ig . 2) were se lec ted  fo r study. From these  more than 125 samples were 

thoroughly examined by various x -ray  d if f ra c tio n  techniques, 26 represen

ta t iv e  th in  sec tio n s  were prepared fo r  d e ta ile d  pétrographie study, and 

28 samples were subjected  to  bulk chemical an a ly sis  by x-ray  fluorescence. 

Nine of the cores were from s tr a ta  o f Middle Pennsylvanian (Desmoinesian) 

age, th ree  from Middle Ordovician rocks, and two from rocks of Permian 

age. The Desmoinesian samples were subjected to  more in ten siv e  inves

t ig a t io n  because they represented  th e  b es t examples of close shale-sand 

in te rlam in a tio n . D etailed d esc rip tio n s  o f samples and in v es tig a tio n  

procedures a re  included in  the app ropria te  appendices.
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RELATIVE AMOüETS OF CLAY MINERALS IN SANDS AND SHALES

Procedure

Sem iquantitative determ inations of amounts o f i l l i t e ,  c h lo r ite ,  

and k a o lin ite  were made fo r  30 shales and 35 sands. The se le c tio n  of 

samples stud ied  in  th is  p o rtion  o f the in v e s tig a tio n  was governed by the 

c la r i ty  and separa tion  of the (OO4.) -c h lo rite  and (002)-k a o lin ite  peaks 

a t  approximately 25° 20.

The area under the  peak was used as. a measure o f the in te n s i ty
2

of the  r e f le c t io n . This area , in  cm , was approximated by m ultip ly ing  

the  peak height by the peak width a t  one-half the h e ig h t. The in te n s i t ie s  

were then weighted r e la t iv e  to  th e  (001)-k a o lin ite  re f le c t io n  as suggested 

by Weaver (1958a) and Murray (1954)» When equal amounts of c h lo r ite ,  

i l l i t e ,  and k a o lin ite  are  p re sen t, th e i r  (O O l)-reflection  in te n s i t ie s  

are  1 :1 :3 , re sp ec tiv e ly . The in te n s i ty  o f the (001)-k a o lin ite  r e f le c 

t io n  could not be measured d ire c t ly  due to  the  superposition  of the 

(002) - c h lo r i te  r e f le c t io n . Therefore the (002)-k a o lin ite  r e f le c t io n  

which i s  about 0 .8  as in tense  as the (001)-k a o lin ite  re f le c t io n  was 

measured and ad justed  to  an (001) equivalence by m ultip ly ing  by 1 . 25.

The (001) in te n s i t ie s  of c h lo r ite  and i l l i t e  were each increased  th re e 

fo ld  to  allow  d ire c t  comparison among the th ree  clays on each d if f r a c -  

togram.

14
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The diffractogram s were obtained from both Nprth American 

P h illip s  (Norelco) and Siemens-Halske d iff ra c tio n  u n its  a t  various appro

p r ia te  scale  fa c to rs  making d ire c t  comparisons between diffractogram s 

im possible. An ov era ll comparison was made p o ssib le  by expressing the 

amounts of c h lo r ite ,  i l l i t e ,  and k a o lin ite  as percentages of the  to ta l  

clay f ra c tio n  in  each sample. The re su lts  are shown on Fig. 3.

V a lid ity  of Sem iquantitative Determinations

Sources of Error

Inaccurate measure of ac tu a l a re a . In d is t in c t  peaks were not 

used. Repeated measurements of the same diffractogram  and of subsequent 

diffractogram s of the same sample re su lted  in  close agreement, in d ica tin g  

good p rec is io n . The peaks measured c lo se ly  approximate tr ia n g le s , any 

i r r e g u la r i t ie s  being smoothed to  s tra ig h t- l in e  averages. Thus the  stan 

dard mensuration formula fo r  the area of a tr ia n g le , a .= •|'bh, i s  a va lid  

close approximation. In view of these fa c to rs , the measured areas are 

considered v a lid .

Inaccurate weighting of measured peak a re a s . The assumption has 

been made th a t  th e  (001)- re f le c tio n  in te n s i t ie s  of c h lo r ite ,  i l l i t e ,  and 

k a o lin ite  are  1 :1 :3 , resp ec tiv e ly  and the in te n s i t ie s  of the (002)- and 

(001)-k a o lin ite  re f le c tio n s  are 0 .8 :1 , re sp ec tiv e ly . These values are 

close approximations according to  the work of previous in v estig a to rs  

(see above). The major objective in  th is  In v estig a tio n  i s  to  determine 

a sem iquantitative comparison between shale clays and sand c lay s . Because 

the same procedure has been used in  a l l  cases, any co n sis ten t d ifferences
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are  r e a l  but not n ecessa rily  q u a n tita tiv e ly  accu ra te—sem iquantita tive 

accuracy i s  claimed.

V a r ia b ility  of c h lo r ite  basal r e f le c t io n  in te n s i t i e s .

In te n s i t ie s  o f x -ray  re f le c tio n s  are  re la te d  to  the  atomic sc a tte r in g  

fa c to rs  of ions forming the s tru c tu re . Ions o f  s im ila r  s tru c tu re  and 

which are  iso -e le c tro n ic  such as Si^^, Al"**̂ , and Mg^^ have s im ila r 

s c a tte r in g  f a c to rs . T ransition  elements of th e  same period  such as Fe, 

Cr, and Mn a lso  have s im ila r s c a tte r in g  fa c to rs ,  b u t the fa c to rs  are  

about twice th a t  of the f i r s t  group. In consequence, any su b s titu tio n  

of Fe fo r Mg in  the c h lo r ite  s tru c tu re  appreciab ly  changes the  absolu te 

in te n s i t ie s  of the  x -ray  r e f le c t io n . In ad d itio n , th e  r e la t iv e  basal 

in te n s i t ie s  are  changed (B rind ley ,1961), as d iscussed  below.

Two im portant v ariab les  to  be considered a re : (1) the  amount

of iro n  in  octahedral s i te s ,  and (2) the d is tr ib u tio n  of iro n  between the 

" ta lc "  and "b ruc ite" lay e rs . I f  the iro n  i s  eq u a lly  d is tr ib u te d  between 

the  two octahedral lo ca tio n s the in te n s i ty  of the  odd-order re f le c tio n s  

i s  independent of the amount o f iro n  su b s ti tu tio n . This i s  due to  the  

octahedral lay e r spacing of d(001)/2 , re su ltin g  in  a  s c a tte r in g  of waves 

exactly  out of phase fo r the odd-order r e f le c t io n s ,  thus making no con

tr ib u tio n  to  these re f le c tio n s .

I f ,  however, the iro n  su b s titu tio n  i s  not evenly d is tr ib u te d , 

the r e s u l t  i s  varying odd-order in te n s i t ie s .  For th e  (001) r e f le c tio n , 

the in te n s ity  increases ( re la tiv e  to  iro n -fre e  c h lo r ite )  w ith  more iro n  

in  the ta lc  lay e r and decreases w ith more iro n  in  th e  b ru c ite  lay e r .
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For even-order b asa l r e f le c t io n s ,  the  two octahedral lay e rs  

s c a t te r  waves th a t  a re  exac tly  in  phase and th e re fo re  the  in te n s i ty  of 

th e  (002) r e f le c t io n  i s  independent o f the d is tr ib u tio n  of iro n  sub

s t i tu t io n .

In order to  determine i f  variances in  (001) in te n s i t ie s  

measured in  the  cu rren t in v e s tig a tio n  are due to  varying iron  amounts 

or to  a c tu a l v a r ia tio n s  in  th e  amount of c h lo r ite  p re sen t, a comparison 

of (002) and (001) in te n s i t ie s  was made. I f  a l l  c h lo r ite s  a re  approxi

m ately th e  same, the r a t io  o f these in te n s i t ie s  should remain approxi

mately constan t in  a l l  samples. Figure 4- shows a d e f in ite  l in e a r  trend  

in d ica tin g  a constan t r a t io  o f (002):(001) in te n s i t ie s  thus supporting 

the v a l id i ty  o f assuming v a ria tio n s  in  (001) in te n s i ty  are p r in c ip a lly  

due to  varying amounts o f c h lo r ite .  Further support i s  given by the 

fa c t  th a t  the v a r ia t io n  in  iro n  content o f the  bulk samples i s  indepen

dent o f the (001)-c h lo r i te  in te n s i t ie s .  From pétrographie  and x -ray  

d if f r a c t io n  in v e s tig a tio n s  of the samples, o ther iro n -b earin g  m inerals, 

no tably  p y r ite ,  s id e r i t e ,  and various iro n  oxides, a re  the  iro n -  

determ ining c o n s titu e n ts  ra th e r  than c h lo r i te .

k problem in  determ ining th e  (0 0 2 )-ch lo rite  in te n s i t ie s  fo r  the  

above comparisons was encountered because the (001)-k a o lin ite  r e f le c tio n  

i s  superimposed upon th e  (0 0 2 )-ch lo rite  r e f le c t io n .  The follow ing method 

was devised to  surmount th is  d i f f ic u l ty .

According to  Murray (1954)> when equal amounts of c h lo r ite  and 

k a o lin ite  are  p re se n t, the  (002)-c h lo r i te  in te n s i ty  i s  one-half th a t  of 

th e  (O O I)-kaolinite in te n s i ty .  Thus, w ith equal amourits of th e  two c lay s , 

o n e -th ird  of the  7 % in te n s i ty  i s  due to  c h lo r i te .  For o ther c h lo r i te -
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k a o lin ite  m ixtures a proportionate  re la tio n sh ip  was developed using the 

following symbolism;

c = po rtion  of 7 S peak area due to  c h lo r ite  (002)

k = po rtion  of 7 S peak area due to  k a o lin ite  (001)

T ,= to ta l  area o f 7 A peak

C = ac tu a l amount of c h lo r ite

K = ac tu a l amount of k a o lin ite

The re la tio n sh ip  i s  devised by assuming th a t  the v a r ia tio n  in  

(O O I)-chlorite in te n s i ty  r e s u l ts  only from varying amounts of c h lo r ite .  

I f  th is  i s  tru e , the  (002)-c h lo r i te  in te n s ity , "c", should vary d ire c t ly  

w ith the  ad justed  (001)-c h lo r i te  in te n s ity , "C". I f  the (001) in te n s ity  

v a ria tio n  i s  due to  d if fe r in g  amounts of iro n , a non -linear p lo t of 

(001) vs (002) in te n s i t ie s  w ill r e s u l t .

The (001) in te n s ity  of c h lo r ite  i s  1/3 as g rea t as the (001) 

in te n s ity  o f k a o lin ite ,  and the (002) in te n s ity  of k a o lin ite  i s  0 .8  as 

in tense  as the (001) in te n s ity  of k a o lin ite :

C = 3 X (O O I)-chlorite-area

K = 1.25 X (0 0 2)-kao lin ite -area

The (001)-k a o lin ite  re f le c tio n  i s  twice as strong as the (002)- 

c h lo r ite  re f le c t io n :

C =< 2c and K x  k thus C/K x  2c/k or 2c X k(c/K)

I f  R = G/K, then 2c x  kR

by d e f in itio n  k x  T-c and 2c x  (T-c)R

thus c X TR/(2+R)

and f in a l ly ,  since the p ro p o rtio n a lity  fa c to r  i s  constant 

c = TR/2 + R).
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General Statement 

Amounts of i l l i t e ,  c h lo r ite ,  and k a o lin ite  in  Desmoinesian 

sandstones and shales are  compared in  Figures 3, 5> 6, and 7. An 

obvious co n s is ten t d iffe ren ce  i s  p resen t between th e  sands and sh a le s . 

The shales have a lim ited  range of composition, i l l i t e  dominating in  a l l  

cases. Compositional v a r ia tio n  i s  p revalen t among sands although i l l i t e  

i s  s t i l l  the  major co n s titu en t in  most samples. The percentages p lo tte d  

are  re la t iv e  to  the amount o f c lay  in  each sample. As expected, the

absolute amount of c lay  i s  much higher in  the shales than in  the  sands.

Degraded Clays 

The amount o f m ixed-layer or degraded c lay  could not be 

q u a n tita tiv e ly  measured and i s  not included in  the c lay  m ineral composi

t io n  as shown in  Figures 3, 5, 6, and 7. A sem iquantita tive estim ate of

the amount o f degraded clay was p o ss ib le , however, by observing the

sharpness of the (001) peaks of i l l i t e  and c h lo r ite ,  p a r t ic u la r ly  w ith 

respect to  the amount of basa l broadening of these peaks on the low- 

angle side as shown on diffractogram s of o rien ted  samples. In ad d itio n ,

the amount of s h i f t  o f th is  low-angle broadening upon so lvation  with

ethylene glycol was noted. Typical r e s u l ts  of th i s  treatm ent upon a

sand-shale p a ir  are  i l lu s t r a te d  in  Appendix C.

Few samples contained appreciable amounts of degraded clays 

and those th a t did are  not included in  the g raphical rep resen ta tio n s .

The amount of degraded clay  shows a very s l ig h t ,  but in co n sis ten t 

decrease with depth. The amount of degraded clay  v a rie s  much more
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between adjacent sand-shale p a irs  than between samples taken from 

d if fe re n t depths. The b e tte r  c ry s ta ll in e  clays are almost in v ariab ly  

associa ted  w ith sands regard less  of the c lay  m ineral in  question.

S e v e ra l  i n f e r e n c e s  can  be drawn from  th e s e  o b s e r v a t io n s .  The 

i l l i t e  and  c h l o r i t e  w ere p ro b a b ly  b ro u g h t t o  t h e  s i t e  o f  d e p o s i t io n  i n  

v a ry in g  s t a t e s  o f  d i s r e p a i r  im posed by  w e a th e r in g . The g r e a t  m a jo r i t y  o f  

sam ples s tu d ie d  w ere d e p o s i te d  i n  f l u v i a l  o r  d e l t a i c  en v iro n m en ts  and  

w ere th u s  n o t  exposed  t o  h ig h  c o n c e n t r a t io n s  o f  d is s o lv e d  io n s .  T h is  

f r e s h  o r  b r a c k i s h  w a te r  env ironm en t s e v e r e ly  l im i t e d  t h e  amount o f  io n  

a b s o r p t io n  and  exchange t h a t  to o k  p la c e  p r i o r  t o  and d u r in g  d e p o s i t io n .  

Those c la y s  d e p o s i te d  a s  s h a le s  o r  m udstones have  been  p re s e rv e d  w i th  

o n ly  m inor r e c o n s t i t u t i o n  by  io n  a b s o rp t io n  and ex ch an g e . Any changes 

t h a t  may have o c c u rre d  were p ro b a b ly  p h y s ic a l  c h a n g e s , n o ta b ly  w a te r  

e x p u ls io n  d u r in g  com paction  a s  d e s c r ib e d  by  B u rs t  (1 9 6 9 ). Those w ea th 

e re d  i l l i t e s  and c h l o r i t e s  d e p o s ite d  i n  m inor am ounts a lo n g  w ith  c o a r s e r  

m a t e r i a l  w ere i n  a  p o s t - d e p o s i t io n a l  en v ironm en t w ith  c o n tin u e d  r e l a 

t i v e l y  h ig h  p o r o s i t y  and p e r m e a b i l i ty  even a f t e r  co m p ac tio n . These 

c la y s  had  p ro lo n g e d  a c c e s s  to  th e  r e q u i r e d  io n s ,  n o ta b ly  p o ta ss iu m  and 

m agnesium , b ro u g h t by  c i r c u l a t i n g  i n t e r s t i t i a l  w a te r  and th e r e b y  some 

w e a th e r in g  e f f e c t s  have been  r e v e r s e d .

C h lo r i te - I l l i te

C hlorite  and i l l i t e  are  discussed concurrently  because they  are  

both in te rp re te d  by the w rite r as being d e t r i t a l  c lays. The follow ing 

evidence i s  presented in  support of th i s  hypothesis.
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Illite

As n o te d  ab o v e , th e  c la y  m in e r a l  c o n te n t  o f  th e  s h a le s  h as  o n ly  

l im i t e d  v a r i a b i l i t y  w hereas t h e  c la y  m in e r a l  c o n te n t  o f  th e  san d s  shows 

a  r e l a t i v e l y  b ro a d  v a r i a t i o n .  A lthough  i l l i t e  i s  th e  m ajo r c o n s t i t u e n t  

i n  b o th  ro c k  ty p e s ,  i t  i n v a r i a b l y  d o m in a te s  th e  s h a le  and d i s p la y s  a  

r a t h e r  w ide v a r i a t i o n  i n  r e l a t i v e  q u a n t i t y  w i th in  th e  s a n d s . S iz e  

f r a c t i o n a t i o n  i s  th e  m ost r e a s o n a b le  m echanism  c o n t r o l l i n g  t h i s  d i s t r i 

b u t io n .  A l l  sam p les  s tu d ie d  f o r  c la y  m in e r a l  i d e n t i f i c a t i o n  w ere d iv id e d  

i n t o  two s i z e  g ro u p s :  l e s s  th a n  f o u r  m ic ro n s , and l e s s  th a n  one m ic ro n .

Numerous sam p les  w ere m ore e x te n s iv e ly  f r a c t i o n e d  t o  in c lu d e  s i z e s  from  

l e s s  th a n  e ig h t  m ic ro n s  t o  a s  f i n e  a s  l e s s  th a n  o n e - f o u r th  m ic ro n . In  

e v e ry  c a se  t h e  r e l a t i v e  p r o p o r t io n  o f  i l l i t e  i n c r e a s e s  w ith  d e c re a s in g  

g r a in  s i z e .  F ig u re  6  i l l u s t r a t e s  some t y p i c a l  r e s u l t s  o f  t h i s  s i z e  

f r a c t i o n i n g .  A lthough  r e l a t i v e  am ounts o f  c la y s  shown on F ig u re s  5 and  

7  a r e  a l l  f o r  l e s s  th a n  f o u r  m ic ro n  f r a c t i o n s ,  t h e r e  a r e  l e s s e r  am ounts 

o f  i l l i t e  i n  th e  sa n d s  th a n  i n  th e  f in e r - g r a in e d  s h a l e s .

The v a r i a b i l i t y  o f  i l l i t e  am ounts i n  th e  sa n d s  a s  i l l u s t r a t e d  i n  

F ig u re  3 i s  a l s o  r e l a t e d  t o  g r a in  s i z e .  The te rm  "san d "  i s  u se d  r a t h e r  

l o o s e ly  i n  t h i s  i n v e s t i g a t i o n  and in c lu d e s  mean g r a in  s i z e s  from  medium 

s i l t  th ro u g h  some c o a rs e  s a n d . Most sa n d s  a r e ,  how ever, f i n e  to  medium. 

W ith  few  e x c e p t io n s ,  th e  c o a r s e r  san d s  c o n ta in  l e s s  c la y ,  a s  e x p e c te d , 

b u t  o f  th e  c l a y  p r e s e n t ,  th e  r e l a t i v e  am ount o f  i l l i t e  becomes l e s s  w ith  

l a r g e r  sand  s i z e .  The g e n e ra l  o b s e rv a t io n  t h a t  i l l i t e  te n d s  t o  be con

c e n t r a t e d  i n  f i n e r  g r a in  s i z e  i s  n o t u n iq u e , h a v in g  been  n o te d  i n  p re v io u s  

i n v e s t i g a t i o n s  by t h i s  w r i t e r  and by  many o th e r  i n v e s t i g a t o r s .
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Chlorite

The c h l o r i t e  r e c o rd e d  a s  c la y  h as  b e e n  foxmd b y  t h i n - s e c t i o n  

i n v e s t i g a t i o n  ( se e  A ppendix B) t o  be p r e s e n t  b o th  i n  p h y l l i t e  ro c k  

f ra g m e n ts  and a s  " c la y  m a t r ix " .  (The l a t t e r  i s  t h e  o n ly  form  i n  w hich  

i l l i t e  h a s  b een  fo u n d  o p t i c a l l y . )  T h is  i s  t r u e  p a r t i c u l a r l y  i n  th e  

sand  sam ples b e c a u se  th e  p h y l l i t e  f ra g m e n ts  c o n s t i t u t e  p a r t  o f  th e  s a n d -  

s i z e  f r a c t i o n .  F ig u re s  6  and 7 show t h a t  th e  m a jo r  v a r i a t i o n s  i n  th e  

c la y  ty p e s  w i th in  t h e  sand  sam p les a r e  a c c o u n te d  f o r  by  i l l i t e  and 

k a o l i n i t e  w i th  c h l o r i t e  v a r i a t i o n  b e in g  r e l a t i v e l y  s m a l l .  The i l l i t e  

c o n te n t  v a r i e s  i n v e r s e ly  w i th  in c r e a s in g  sand  s i z e  a s  n o te d  above 

b e c a u se  i t  i s  c o n c e n t r a te d  i n  th e  f i n e  c la y  m a t r ix .  The p r o p o r t io n  o f  

c h l o r i t e  rem a in s  r e l a t i v e l y  s t a b l e  b ecau se  a s  th e  c h l o r i t i c  m a tr ix  

d e c r e a s e s ,  th e  c h l o r i t i c  p h y l l i t e  i n c r e a s e s .  The v a r ia n c e  i n  r e l a t i v e  

am ounts o f  c h l o r i t e  be tw een  san d s  and s h a le s  a s  shown i n  F ig u re s  3 , 5 , 

and 7 i s  a l s o  l a r g e l y  a t t r i b u t e d  t o  th e  p h y l l i t e  c o n te n t  o f  th e  s a n d s .

K a o l in i te

Kaolinite is interpreted as being almost entirely authigenic 

in origin, probably having formed directly from solution and also by 

reconstruction diagenesis of some detrital clay material. The major 

evidence for this comes from thin-section investigations, although X-ray 

diffraction data supports the idea.

Optically identified kaolinite is always in pore spaces in the 

form of clusters of granules (see Plate II). The size of the clusters 

varies and ranges from much smaller to much larger than the average
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d e t r i t a l  g ra in  s iz e . This observation by i t s e l f  suggests the c lu s te rs  

are  not d e t r i t a l .  The c lu s te r s  commonly conform to  spaces i n t e r s t i t i a l  

to  sand g ra in s  but do not d isp lay  any elongation  p a r a l le l  to  bedding in  

those samples where alignment of c lay , mica, and organic deb ris  i s  

p re se n t. In  ad d itio n , the boundaries o f the k a o lin ite  c lu s te rs  commonly 

a tta c k  ad jacen t q uartz  or potassium  fe ld sp a rs  which s tro n g ly  suggests 

au th igen ic  growth.

As shown in  Figures 5, 6, and 7 the  sand in te rv a ls  c o n s is ten tly  

have a higher r e la t iv e  k a o lin ite  content than do asso c ia ted  sh a les .

S im ilar find ings have been repo rted  by Glass (1958) and Snoot and Narain 

( i 960) from in v e s tig a tio n s  o f Pennsylvanian sediments in  I l l in o i s  which 

c lo se ly  resemble those  stud ied  in  th is  in v e s tig a tio n . This unequal 

k a o lin ite  d is t r ib u t io n  has been a t tr ib u te d  by them to  the  higher permea

b i l i t y  of the  sands allow ing p o s t-d ep o s itio n a l k a o lin ite  form ation. I f  

the  k a o lin ite  i s  au th ig en ic , i t  i s  reasonable to  expect th a t  i n t e r s t i t i a l  

f lu id s  and th e i r  a b i l i t y  to  m igrate should p lay  an im portant ro le  in  i t s  

form ation. Weaver (1961, p . 153) s ta te s  in  general; "In recen t sed i

ments, k a o lin ite  does not appear to  be s tro n g ly  concentrated in  sands 

ra th e r  than muds." Thus th e  conclusion reached by Glass, Snoot and 

Narain and independently concurred by th i s  w rite r  gains fu rth e r  support. 

Confirmation th a t  th ese  c lu s te rs  are  in  f a c t  k a o lin ite  i s  o ffered  by the 

d ire c t  c o rre la tio n  between k a o lin ite  amounts seen o p tic a lly  and recorded 

by x-ray  d if f r a c t io n  an a ly s is .

Thus a combination o f o p tic a l and x -ray  d if f ra c tio n  in v e s tig a tio n s  

and comparison w ith recen t sediments s tro n g ly  suggest th a t  most of the
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k a o l i n i t e  i s  a u th ig e n ic  w hereas i l l i t e  and  c h l o r i t e  a r e  d e t r i t a l  i n  

o r i g i n .  The l a t t e r  two c la y s  have b een  s u b je c te d  o n ly  t o  some " r e p a i r  

w ork" i n  t h e  sa n d s  r a t h e r  th a n  t r u e  a u th ig e n ic  fo rm a tio n .



PROVINANCE AND DEPOSITIONAL ENVIRONMENT

Most of the sands and shales subjected to  d e ta iled  study during 

the p resen t in v e s tig a tio n  are  of Desmoinesian age. This age assignment 

i s  based upon inform ation supplied by those who donated th e  cores to  the  

U niversity  o f Oklahoma (see Appendix A). Although the accuracy of in d i

v idual u n it  name id e n tif ic a t io n  i s  open to  some question, the  Desmoinesian 

designation  i s  assumed co rre c t. The samples chosen are a l l  s im ila r in  

megascopic appearance (see P la te  l ) .  This w rite r  concludes a l l  the 

c lo se ly  in terlam inated  sands and shales to  have d e lta -a sso c ia ted  o r ig in s . 

Sand-shale in te rv a ls  of s tr ik in g  s im ila r ity  are found in  modern d e lta ic  

environments and in  ancien t u n its  id e n tif ie d  as d e l ta ic .  The more 

th ic k ly  bedded Desmoinesian sands and shales which were studied are 

s im ila r  p e tro g rap h ica lly , in  c lay  m ineral content and in  d iagenetic  

h is to ry  to  th e  c lo se ly  in terlam inated  samples. I t  i s  suggested th e i r  

genesis was not g re a tly  d if fe re n t from the c lo se ly  in terlam inated  

sequences.

The Pennsylvanian System in  Oklahoma i s  divided in to  f iv e  se rie s  

which a re , in  ascending order; Morrowan, Atokan, Desmoinesian, M issourian, 

and V irg ilia n . The reader i s  re fe rre d  to  Branson (1962), Bam and Wilson 

(1967) ,  Huffman (1959), Tomlinson and McBee (1962), and Visher (1968) 

fo r  d e ta ile d  d iscussions of the  o v era ll Pennsylvanian and Desmoinesian

30



P L A T E  I

DESMOINESIAN CORE SAMPLES

All sam p les  w ere  photographed in ref lec ted  light and are oriented with 
tops up. The line above each photograph rep resen ts  one cen t im eter .  
T hese  sam p les  c lo s e ly  r e sem b le  m odern deltaic  sed im en ts .  Compare  
with P otter  and G la ss ,  1967, p lates  7 and 8, pages  34a and 34b.

A Sam ple 142/1 , Creek C o . ,
depth 1572 ft. , X2.

B Sam ple 142/10, C reek C o . ,
depth 1611 ft. , X I . 4.

C Sam ple 500/3b , Blaine C o . ,
depth 8779 ft. , X2.

D Sam ple 321 /14 , Dewey Co. ,
depth 9725 ft. , XO.9 .

E Sam ple 106/4 , Oklahoma Co. ,
depth 6096 ft. , X 1. 4.

F Sam ple 360 /19 , Oklahoma Co.
depth 6 791 f t . , X 1. 4.

G Sample 630 /2 , Carter Co. ,
depth 6548 ft. , X 2.

31
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sequence of Oklahoma. Figure 8 i s  a schematic com pilation o f various 

s tru c tu ra l  elements and emergent a reas of Oklahoma during Desmoinesian 

tim e. As a general d e sc rip tio n , the Desmoinesian sea spread northward 

across  an eroded and ir re g u la r  surface  causing sediments to  be deposited  

over s t r a ta  ranging in  age from Precambrian to  Atokan. The l a t e  Des- 

moinesian sea subsequently withdrew to  the south, a widespread reg io n al 

disconform ity r e s u l t in g  a f te r  dep o sitio n  of the  overlying M issourian 

sequence.

In la te  Morrowan time southern Oklahoma underwent extensive 

fo ld ing  and fa u ltin g  during th e  Wichita Orogeny (Huffman, 1959). The 

Ouachita geosyncline was u p lif te d  as were the A m arillo-W ichita-Griner 

H ills  arch , the  Nemaha Ridge, and the  Hunton-Tishomingo arch . The p r in 

c ip a l u p l i f t  o f th e  Arbuckle Mountains was post-M issourian but e a r l i e r  

movements are  in d ica ted  (Huffman, 1959). In ad d itio n , the  Ozark and 

C entral Kansas u p l i f t s  experienced renewed epirogenic e lev a tio n  (Ham and 

Wilson, 1967) .  These and o ther emergent areas supplied sediments from 

various d ire c tio n s .

Deltas extended northward in to  the Anadarko basin  from the 

Wichita Mountain a rea  and westward in to  the basin  from the  Nemaha Ridge. 

The l a t t e r  area was one of only low r e l i e f  in  Desmoinesian tim e and thus 

served as an avenue fo r  tra n sp o rta tio n  of sediments from the  n o rth  ra th e r  

than as a prim ary d e t r i t a l  source in  i t s e l f  (G. G. Huffman, personal com

m unication, 1969) .  Graphic quartz-K -feldspar intergrow ths are  p resen t 

w ith in  the cores from the  Anadarko basin  in  Roger M ills , W ashita, and 

Dewey Counties. These "micropegmatites" are id e n tic a l  to  those found in  

the Middle-to-Upper Cambrian Wichita and Lugert g ran ite s  of the  W ichita
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Momtains (C. L. Merritt, personal comm-unication, 1969) supporting a 

northward deltaic development. Fragments of polycrystalline quarts and 

phyllite in these same cores probably originated in members of the Late 

Precambrian or Early Cambrian Tillman Metasedimentary Group. Volcanic 

rock fragments, probably from the Late Cambrian Carlton Rhyolite, are 

also common as are limestone and chert fragments which likely came from 

Cambro-Ordovician Arbuckle carbonates.

I t  i s  in te re s t in g  to  note th a t  graphic intergrow ths s im ilar to  

those mentioned above are  p resen t in  the core from extreme easte rn  Creek 

County, across th e  Nemaha S tru c tu ra l B elt and 150 m iles n o rtheast of the 

Wichita Mountains. A pétrographie study o f the %»avinaw g ran ite  of Mayes 

and Delaware Counties, by M erritt (I960), has shown the  presence of 

graphic quarta-K -feldspar in  th is  g ra n its  a lso . In ad d itio n , during 

t h e i r ,study of th e  basement rocks o f the  con tinen ta l in te r io r  of the 

United S ta te s , Muehlberger, Denison, and Lidiak (1967) s ta te  th a t  micro

graphie g ran ite s  a re  common, i f  not c h a ra c te r is t ic ,  of much of the 

Precambrian basement through n o rtheastern  Oklahoma, southeastern  Kansas, 

and southwestern M issouri. However, e s se n tia lly  a l l  of th i s  basement 

w ith  the exception of p o rtio n s  of the  Nemaha S tru c tu ra l B elt and p o rtions 

o f the  Ozark U p lift were covered by pre-Desmoinesian sediments, The 

source of the  Creek County Desmoinesian sediments probably lay  to  the 

no rth east in  the  nearby Ozark U p lif t .  Muehlberger e t  a l .  (1967) s ta te  

th a t  abundant metasediments and rh y o lite s  are associated  w ith the Nemaha 

and Spavinaw g ran ite s  in  the  p resen t subsurface thus accounting fo r the 

numerous volcanic and met amorphic rock fragments in  th is  core.



36

Visher (1968) and Busch (1959) both p o s tu la te  major Desmoinesian 

d e lta ic  complexes covering the N ortheast Oklahoma Platform . The source 

area fo r  these d is t r ib u ta r ie s  la y  to  the e a s t and n o rth east in  the  Ozark 

U p lift, to  the  n o rth  in  th e  C entral Kansas U p lif t ,  and to  the west and 

northwest in  the  Nemaha S tru c tu ra l B e lt. As s ta te d  e a r l ie r ,  th e  Nemaha 

S tru c tu ra l B elt was of low r e l i e f  and not a s ig n if ic a n t sediment source 

during Desmoinesian tim e.

Thus the  m ajo rity  of samples studied  during the course o f th is  

in v estig a tio n  were deposited in  Desmoinesian d e lta ic  complexes w ith 

varied  igneous, metamorphic, and sedimentary sources in  the Wichita 

Mountains and Ozark % l i f t  providing the bulk of the  d e tr i tu s .



ORIGIN OF DESI'ÎOINESIAN AUTHIGENIC COIPONEHTS

Throiigh x-ray  id e n tif ic a t io n  and pétrographie re la tio n sh ip s , s ix  

authigenic m inerals have been id e n tif ie d  and the  presence of a seventh 

i s  im plied w ithin the Desmoinesian sands and sh a le s . These include 

" h y d ro tro i l i te ," quartz overgrowths, k a o lin ite ,  c a lc i te ,  dolomite, 

p y r i te ,  and s id e r i te .  Each of these i s  d iscussed in  th e  following para

graphs in  th e  in fe rred  order of th e i r  appearance.

"H y d ro tro ilite "

The presence of amorphous iro n  su lfid e  i s  suggested by several 

l in e s  of supporting evidence. By x -ray  fluorescence analysis  i t  i s  c lea r 

th a t  the weight percent of both iro n  and su lfu r in  th e  average shale i s  

higher than th a t  of the sands (shale average—5.05% Fe, 3.02% S; sand 

average—2.65%, Fe, 0.66% S). However, both o p tic a l and x-ray  d if f ra c 

t io n  in v es tig a tio n s  in d ica te  e s s e n tia l ly  no p y r ite  in  the sha les, th is  

m ineral being confined to  the  sands, a lb e i t  commonly in  small amounts.

The p y r ite  vàth in  the sands i s  d e f in ite ly  au th igen ic , 

in v a riab ly  being in  the form of e i th e r  in d iv id u a l euhedral c ry s ta ls  or 

c lu s te rs  o f these c ry s ta ls .  Those who have in v es tig a ted  the formation 

of au th igenic p y r ite  agree th a t  i t  i s  secondary, having been derived 

from in itia lly -fo rm ed  h y d ro tro il i te ,  FeS‘nH20 (Berner, 1964; Degens,

1965; Goldschmidt, 1954; Kaplan e t  a l . ,  1963). The form ation of hydro

t r o i l i t e  i s  favored by an environment w ith negative Eh, a probable
37
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condition during essentially the entire post-depositional history of 

the Desmoinesian sand-shales sequence. This condition is suggested by 

the abundant carbonaceous remains, especially id.thin the shales. Within 

the more permeable sands alteration to pyrite vas accomplished probably 

through loss of iron or possibly by the addition of sulfur. The hydro

troilite trapped within the shales has not had access to percolating 

water and therefore has been unable to achieve the required iron or 

sulfur transfer.

The i n i t i a l  form ation of h y d ro tro il i te  probably occurred e a r ly  

in  the d iagenetic  h is to ry  of the  sedim ents, p o ss ib ly  concurren tly  w ith  

d ep o sitio n . The su lfu r  source may have been d isso lved  su lfa te s  and/or 

organic s u lfu r .  In any case the  a v a i la b i l i ty  o f s u lfu r  i s  d ire c t ly  

re la te d  to  b a c te r ia l  a c t iv i ty  (Degens, 1965). B ac te ria  a lso  tend to  

concentrate iro n  w ith in  th e i r  system s. The i n i t i a l  iro n  source, however, 

was most l ik e ly  various iro n -b earin g  d e t r i t a l  m in e ra ls . such as c h lo r ite  

and b io t i t e .

In summary, it is suggested that during or shortly after 

deposition iron sulfide, as hydrotroilite, was formed within the sedi

ments, particularly the shales vrith their greater organic content. Later 

in the diagenetic history, hydrotroilite was altered to pyrite within the 

more permeable sands, but has remained in essentially its original state 

within the confines of the shales.

Quartz Overgrowths

Many investigations of solution-precipitation relations of 

various silica forms have been conducted theoretically and empirically
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both in  the lab o ra to ry  and in  the  f i e ld .  A few recen t references a re ; 

B la t t ,  1966; Hess, 1966; MacKenzie, 1967; Shcherban, 1967; S iever, 1962; 

and Swett, 1965»

At 25° C the s o lu b i l i ty  of amorphous s i l i c a  i s  in  the range of 

IOO-I4.O ppm, whereas quartz  has a s o lu b il i ty  of only ^6-14- ppm. The 

s o lu b i l i ty  of both forms i s  independent of Eh and of pH values of le s s  

than about 9 . Beyond pH = 9.5 the  s o lu b il i ty  of both quartz and amor

phous s i l i c a  increases sharply reaching about 500 ppm fo r amorphous 

s i l i c a  a t  approximately pH = 10.5. The same s o lu b il i ty  i s  reached by 

quartz  a t  about pH = 11.5. Temperature changes a lso  markedly a f fe c t  

s i l i c a  s o lu b i l i ty .  Within the  tem perature range of most d iagenesis, 20- 

200° C, Sievers (1962) using data  from numerous in v es tig a to rs  fin d s  a 

s o lu b i l i ty  increase  from 120 to  800 ppm fo r amorphous s i l i c a  and from 9 

to  270 ppm fo r  q u a rtz .

The s i l i c a  concentration  in  s o i l  w aters, stream s, lak es , and 

underground waters v a rie s  from 5 to  4-0 ppm w ith one w rite r  (Livingstone, 

1963) suggesting some concentrations as high as 300 ppm. River water 

commonly i s  in  the in te rv a l of 5 to  30 ppm w ith an o v e ra ll average value 

of about 13 ppm. R ivers in  tro p ic a l  areas such as the  Amazon have higher 

averages, those d ra in ing  temperate areas such as the M ississipp i have 

lower average s i l i c a  con ten ts. Emery and R ittenberg (1952) have d e te r

mined a s i l i c a  concentration o f about 40 ppm fo r pore w ater.

Early investigators expressed varying opinions concerning the 

form in which silica is present in water. Although numerous forms are 

theoretically possible, from colloids to various true solution forms.
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the  consensus now i s  th a t  the s i l i c a  i s  p resen t as a tru e  so lu tio n  in  

the form H^SiO^ w ith ionized forms not being s ig n if ic a n t u n t i l  pH values 

exceed 9 or 9 .5 . The io n iza tio n  of H^SiO^ a t  these higher pH values 

allows the sharp increase  in  s i l i c a  s o lu b i l i t ie s  noted above.

Shcherban (196?) s ta te s  th a t  the o v era ll s o lu b i l i ty  of s i l i c a  

in creases  markedly in  the  presence of d issolved NaCl, dissolved carbon

a te s  and "some o ther s a l t s ."  These observations are d isputed by others 

however ( e .g . ,  Dapples, 1959 and Meents e t a l . ,  1952). B etter agreement 

i s  found w ith resp ec t to  the ro le  o f d isso lved  aluminum ions, the amount 

o f s i l i c a  in  so lu tio n  decreasing in  th e i r  presence.

Because the amount of s i l i c a  in  most n a tu ra l so lu tions i s  

in term ediate between the s o lu b i l i t ie s  of quartz and amorphous s i l i c a  i t  

i s  apparent th a t  n e ith e r  of these species con tro ls  the  amount of dissolved 

s i l i c a .  In the fre sh  water environment s i l i c a  i s  probably supplied 

through chemical weathering of fe ld sp ars  and other s i l i c a t e  m inerals.

I t  i s  c le a r  from these data th a t the general fre sh  water 

conditions are  those of supersatu ra tion  w ith  resp ect to  quartz and under

sa tu ra tio n  w ith resp ec t to  amorphous s i l i c a .  The standard fre e  energy 

change fo r th e  reac tio n  H^SiO^^^ —> 2H2O + involves a

re le a se  of 5-1 kcal/mole of quartz produced (free  energy values from 

Krauskopf, 1967) and, th ere fo re  quartz should p re c ip ita te  from average 

fre sh  w ater. The thermodynamic f e a s ib i l i ty ,  of course, does not r e f le c t  

k in e tic s  nor does i t  consider in term ediate energy b a r r ie rs  th a t may be 

p re sen t. These fa c to rs  apparently  do a f fe c t  quartz p re c ip ita tio n  and 

s o lu b il i ty  because n e ith e r  has been accomplished in  the laboratory  under 

normal pH and tem perature conditions. Nevertheless given time enough.
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quartz should p re c ip ita te  from i n t e r s t i t i a l  w ater, and geologic evidence 

in  the  form of commonplace quartz overgrowths shows th a t  i t  does.

Dapples (1959) and Siever (1959) both p resen t evidence s t^ g es tin g  quartz 

overgrowths are  c h a ra c te r is t ic  of e a r ly  b u r ia l ,  being the  f i r s t  diagene

t i c  p re c ip i ta te —the  l a t t e r  observation i s  siç>ported in  th e  p resen t 

in v es tig a tio n . However, syngenetic quartz overgrowths have never been 

id e n tif ie d  in  modem sediments (B la tt ,  personal communication, 1969), 

thus the  d e f in itio n  of "early" b u r ia l  i s  open to  question .

Quartz overgrowths are common w ithin  the  Desmoinesian sands 

although the volum etric percentage i s  low. None have been observed on 

quartz g rains w ithin  the shale in te rv a ls .  Thin sec tio n s  in  which a 

d iagenetic  sequence can be es tab lished  show quartz  overgrowths to  be the 

firs t-fo rm ed  auth igenic component. The overgrowths commonly have s tra ig h t 

euhedral o u tlin es , apparently  having grown in to  pore spaces. Several th in  

sections c le a r ly  contain overgrowths which were p resen t a t  le a s t  before 

the  p resen t s ta te  of compaction was accomplished. Clay m atrix  and 

p h y lli te  fragments are bent around the overgrowths and in  one instance a 

d e t r i t a l  c h lo r ite  flak e  has been broken by compaction ag a in st the sharp 

euhedral corners of a quartz overgrowth. The sands, being of the arkose- 

graywacke type have a minimal number of q u artz -q u artz  contacts and 

th e re fo re  in te rlo ck in g  overgrowths do not form a major p o rtio n  of the 

cement.

The conditions p resen t a t  the time o f q uartz  overgrowth 

form ation include a pH le s s  than 9 and a negative Eh environment per

petuated  by abundant organic m atte r. Most quartz overgrowths occurred 

before compaction was completedj perhaps the expulsion of pore water from
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the adjacent shales during compaction provided a continuous replenishm ent 

of s i l i c a  as i t  was g radually  withdrawn by p re c ip i ta t io n .

K ao lin ite

Evidence has been c ite d  p rev iously  (p . 27) supporting the  presence 

o f au th igenic k a o lin ite  in  the  Desmoinesian samples s tu d ied . Conditions 

necessary fo r  the  form ation of k a o lin ite  have been in v estig a ted  by num

erous w rite rs  both from geologic occurrences and attem pts a t  labo rato ry  

sy n th esis .

Conditions apparently  conducive to  k a o lin i te  form ation a t  the  

surface of th e  ea rth  are  w ell summarized by K elle r ( I964) .  The presence 

o f k a o lin ite  as a weathering product im plies: 1) high A l;S i r a t io ,  2)

acid  environment, and 3) Na, Ca, K, Mg, Fe absent or "out o f c irc u la 

t i o n . ” In o ther words, k a o lin ite  i s  formed in  a clim ate and te r ra in  

where leaching i s  dominant and low pH conditions p re v a il ,  most commonly 

because of organic a c t iv i ty .

The fa c t  th a t  k a o lin ite  i s  formed by a l te r a t io n  of aluminum 

s i l i c a te s  in  w eathering and d iagenetic  environments i s  obvious from 

geologic re la tio n s h ip s , but d e ta i ls  of th e  a l te r a t io n  p ro cess(es) remain 

obscure. Three major paths o f form ation have been suggested and these 

a re  reviewed by Degens (1965). The most basic  approach involves in te r 

ac tio n  between iso la te d  species of monomeric s i l i c a  and alumina with 

0H“ and re su lt in g  in  the necessary octahedral and te tra h e d ra l u n its .

A second mechanism in s e r ts  an in term ediate  c o llo id a l  phase from which 

c ry s ta l l iz a t io n  proceeds. The th ird  invokes s tru c tu ra l  rearrangement of
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a lim ln a -s ilic a  residue l e f t  from se le c tiv e  leach ing  o f p aren t m ate ria ls  

such as fe ld sp a rs .

Attempts to  solve the mechanism problem through lab o ra to ry  

experim entation encounter th e  usual low -tem perature geochemistry p i t f a l l — 

rea c tio n  ra te s  are  extremely slow under cond itions sim ulating those found 

in  n a tu re . Although low tem perature experiments y ie ld  d isappoin ting  

r e s u l ts  w ith re sp ec t to  growing k a o lin i te ,  these  attem pts do in d ica te  

th a t  aluminum and s i l ic o n  d isso lv e  sep ara te ly  (Krauskopf, 1967) castin g  

doubt upon the  th i rd  mechanism l i s t e d  above. At h igher tem peratures, 

leach ing  reac tio n s  a re  r e la t iv e ly  easy to  a t t a in  in  th e  lab o ra to ry . 

However, the ex trap o la tio n  back to  w eathering or d iag en e tic  conditions 

obviously in s e r ts  an element of doubt.

Some promising high-tem perature and p ressu re  r e s u l ts  have been 

a tta in e d . Hemley and Jones (1964, p . 548) have experim entally  determined 

the s ta b i l i ty  f ie ld  fo r  k a o lin ite  fo r  the  system KgO -  AlgO^ -  SiOg -  HgO 

a t  = 1000 atmospheres in  a tem perature range o f  approximately 259° C 

to  500° 0. Although ex trap o la tio n  to  low tem perature and pressure i s  

tenuous, such a p ro je c tio n  of the  k a o lin ite  s t a b i l i t y  f ie ld  p laces i t  

w ith in  ground and surface water th a t  has been in  prolonged contact w ith 

fe ld sp ar-b ea rin g  rocks (Krauskopf, 1967). From thermodynamic considera

t io n s ,  G arrels and C hrist (1965, p . 361) have determ ined th e  k a o lin ite  

s t a b i l i t y  f ie ld  in  the  same system a t  25° 0 and 1 atmosphere. Their 

conclusion i s  e s s e n tia lly  the  same, " . . .  most ground and stream w aters 

f a l l  in to  the  k a o lin ite  f ie ld  of s t a b i l i t y . "  Work by Hess (1966) and 

Feth, Roberson and Polzer (1964, in  Hess, 1966) adds s t i l l  fu r th e r  

conformation.



The em pirical and th e o re tic a l evidence does not solve the 

mechanism problem but i t  does support the geologic find ings of the p resen t 

in v e s tig a tio n , and those of o th e rs , th a t  au th igenic k a o lin ite  does form 

during d iag en esis . Pétrographie in d ica tio n s  (see P la te  I I )  th a t  kao lin 

i t e  i s  rep lac ing  or a ttack in g  quartz suggests th a t  the  Desmoinesian 

k a o lin ite  i s  probably p re c ip ita te d  from so lu tio n .

I t  i s  im portant to  note th a t  the ing red ien ts  necessary fo r 

form ation of au th igen ic  k a o lin ite  in  the Desmoinesian sands are  p resen t 

in  s i t u . Feldspars, p a r t ic u la r ly  o rthoc lase , m icrocline, and p e r th ite  

are  p resen t as a source fo r aluminum and s i l ic o n  and ad d itio n a l s il ic o n  

can be provided by various other s i l i c a t e s .  A key fo r  re lease  of alum

inum and s il ic o n  by orthoclase i s  the presence of p a r t ly  degraded i l l i t e  

which a c ts  as a accep tor. In v estig a tio n s  of the KgO-AlgO^-SiOg-HgO 

system (Hemley and Jones, 19&4) show th a t a low KCl/HCl mole r a t io  i s  

necessary  fo r  k a o lin ite  to  form from K -feldspar, otherwise the form ation 

of au th igen ic  i l l i t e  i s  favored. The presence of th is  mechanism i s  

supported by the anomalous presence of p lag io c lase  in  e s se n tia l ly  

u n a lte red  form as opposed to  severely  d e te r io ra ted  K -feldspars. This 

d iffe ren ce  i s  even noted w ithin p e r th ite  where the K -feldspar po rtions

are  s e le c tiv e ly  a ttacked . Apparently the i n t e r s t i t i a l  water was sa tu r-
+ -H“ +ated  w ith Na and Ca preserving the  p lag io c lase  fe ld sp a rs , but K was

being removed by re c o n s titu tio n  o f p a r t ly  degraded i l l i t e  thus promoting

the  breakdown of K -feldspars. Further support i s  o ffered  by the f a c t  th a t

the i l l i t e s  w ithin the sands are  commonly b e t te r  c ry s ta lliz e d  than th e i r

counterparts  in  the adjacent sh a le s .



P L A T E  II

SELECTED PHOTOMICROGRAPHS

A. S ubarkose: A uthigenic kao lin ite  (cen ter) attacking q u a rtz  (left), 
p e r th ite  (below), and m etam o rp h ic  ro ck  frag m en ts  ( rig h t and low er 
left); q u a rtz  overg row ths; c a lc ite  rep lac ing  q u artz  (le ft edge) and 
kao lin ite  (upper c e n te r ) . Thin sec tio n  2133, sam ple 142/ 18a, depth 
1640 f t . .  C reek  C o ., C ro sse d  n ico ls , X 76.

B . F e ld sp a th ic  Subgrayw acke: A uthigenic kao lin ite  (cen ter) rep lac in g  
q u artz ; " p re s s u re  so lu tion" con tacts betw een q u artz  g ra in s , som e 
overg row ths; phy llite  g ra in  (bottom) d is to r te d  by com paction . Thin 
sec tio n  2127, sam ple 142/1, depth 1537 f t . .  C reek  Co. C ro ssed  
n ico ls , X 75.

C . Subgrayw acke: A uthigenic kao lin ite  (cen ter) rep lac ing  q u a rtz  on 
th re e  s id es , being rep laced  by ca lc ite  (righ t); q u a rtz  overg row ths; 
m e tam o rp h ic  ro ck  fra g m e n ts . Thin sec tion  2123, sam ple  360/17, 
depth  6787 f t . ,  O klahom a Co. C ro ssed  n ico ls , X 75.

D. A rg illaceo u s Subarkose: F r e s h  p lag io c lase  (cen ter) a ttacked  by 
ca lc ite ; lim esto n e  frag m en t (top); q u artz  overg row ths (upper right); 
com posite  q u a rtz  (low er cen ter); s id e r ite  g ra in s  throughout. Thin 
sec tio n  2341, sam ple 285/104, depth 12754 f t . ,  R oger M ills Co. 
C ro sse d  n ico ls , X 75.

E . F e ld sp a th ic  Subgrayw acke: "D iap iric"  in tru s io n  of s il t  into shale  
lam in a . Thin sec tio n  2342, sam ple  500/3b , depth 8779 f t . , B laine 
Co. , Open n ico ls, X 15.

F .  A rkose: Q uartz  overg row th  (top cen ter); s e v e ra l v a r ie tie s  of g rap h ic  
in te rg ro w th s  of q u artz  and fe ld sp a r . Thin sec tion  2343, sam ple 
278/19 , depth 12349 f t . ,  W ashita Co. C ro ssed  n ico ls , X 75.
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In summary, the  form ation of au th igen ic  k a o lin ite  in  the 

Desmoinesian sands was po ssib le  by the in te rp la y  of four major fa c to rs j

1) p o ro sity  and perm eab ility  allow ing m igration of i n t e r s t i t i a l

w ater,

2) presence of K -feldspars as a source of A1 and S i,

3) presence of p a r t ly  degraded i l l i t e  as a K  ̂ acceptor,

4) presence of organic m a te ria l to  m aintain a low pH.

Authigenic k a o lin ite  i s  not p resen t in  Desmoinesian shales

because fa c to rs  1 and 2 are severely  lim ite d .

Authigenic k a o lin ite  i s  not p resen t in  the Ordovician ortho- 

q u a r tz ite s  in v estig a ted  because fa c to rs  2 and 4 are  absent.

Authigenic k a o lin ite  i s  not p resen t in  the Permian "g ran ite  

wash" in v estig a ted  because fa c to rs  3 and 4 are  absent.

C alc ite  and Dolomite 

C alc ite .and , to  a le s s e r  e x ten t, dolomite have been introduced 

in  varying amounts as authigenic cement. In a l l  instances where the 

d iagenetic  sequence could be determined, the  carbonate cement d e f in ite ly  

postdates quartz overgrowths and au th igenic k a o lin ite . This d iagenetic  

order i s  commonly reported  in  the  l i t e r a tu r e ;  Dapples, 1959; Krauskopf, 

1964; P o tte r  and Glass, 1958; S iever, 1959; Sujkowski, 1958; and Von 

Englehardt, 1967. In the Desmoinesian sands o f the p resen t study the 

carbonate cement i s  ra re ly  p resen t as a passive pore f i l l i n g ,  ra th e r  i t  

i s  rep lacing  a l l  d e t r i t a l  g ra ins to  varying ex ten ts and a lso  i s  rep lacing  

authigenic k a o lin ite .



The conditions and mechanisms necessary fo r  p re c ip ita tio n  of 

c a lc i te  in  th is  environment a re 'freq u e n tly  discussed hut as y e t no firm  

answers are  a v a ila b le . Of course, a s in g le  answer cannot be found fo r  

a l l  sediments due to  to  the wide v a r ie ty  of param eters involved. How

ever, some general l in e s  of evidence are  being uncovered. The p re c ip i

ta t io n  of c a lc i te  cement in  the  pores o f sandstone depends la rg e ly  upon 

increasing  the  [Ca^jEcO^"] product in  i n t e r s t i t i a l  w aters. The most 

obvious way to  accomplish th is  i s  to  r a is e  the  pH of the environment.

The common a n tip a th e tic  re la tio n sh ip  between quartz  and c a lc i te  has been 

a ttr ib u te d  by Correns (1950) to  the inverse re la tio n sh ip  of th e i r  so lu - 

b u l i t ie s  w ith increasing  pH. As s ta te d  e a r l i e r ,  the  s o lu b il i ty  of quartz 

i s  v ir tu a l ly  independent of pH fo r  values le s s  than about 9. Although 

values th is  high have been shown th e o re t ic a l ly  p o ssib le  and have been 

produced in  the  labo ra to ry  under d iagenetic  conditions (G arrels, I960; 

Krauskopf, 1967), the  circumstances necessary are ra th e r  unique. Siever 

(1962), among o thers therefo re  suggests th a t tem perature increase with 

depth l ik e ly  p lays a more im portant ro le  in  the  p re c ip ita tio n  of c a lc i te  

and concurrent d isso lu tio n  of s i l i c a .  M iller (1962) has demonstrated the 

decrease in  c a lc i te  s o lu b il i ty  w ith in creasin g  tem perature in  a closed 

system w ith  constant S im ilar r e s u l ts  should occur in  an open

system because increasing  temperat'ure decreases the s o lu b il i ty  of COg 

thereby encouraging c a lc ite  p re c ip ita tio n .

Increasing temperature w ith increasing  depth i s  accompanied by 

increasing  p ressu re . Higher p ressure favors d isso lu tio n  of both quartz  

and c a lc i te ,  but Degens (1965) in d ic a te s  the s o lu b i l i t ie s  of the two
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increase  a t  about the same ra te  and e f fe c ts  o f tem perature increase 

overshadow those of p ressure in c rease .

The tem perature e f fe c t lessen s th e  amount o f pH v a r ia tio n  needed 

but does not e lim inate  the n ecess ity  of some pH in c rease . The change in  

conditions from a t  le a s t  weakly acid  during e a r ly  d iagenesis  to  basic 

during carbonate p re c ip ita tio n  must s t i l l  be accounted fo r .  A simple 

answer i s  to  c a l l  on p erco la tin g  w aters to  come from lower tem perature 

environments and p re c ip ita te  the carbonate cement in  the  sands in  ques

t io n . These so lu tio n s  could themselves b rin g  a  pH r i s e .  An e s se n tia lly  

in  s i tu  mechanism could a lso  be o p era tiv e . N atural chromatography has 

been demonstrated by Bredehoeft e t  (1963), Chave (I960), and Nagy 

( i960) to  e f fe c tiv e ly  increase the  ion concen tra tion  in  the  sands. The 

in terlam inated  shales  a c t as physica l and chemical f i l t e r s  allowing 

water molecules to  pass through but stopping most d isso lved  ions a t  the 

sand-shale in te r fa c e . Von Englehardt and Giada (1963) have demonstrated 

th a t  an a d d itio n a l mechanism is  operative between in terlam inated  sands 

and sh a le s . As water i s  m echanically squeezed from the sh a le s , the 

so lu tio n  l e f t  behind in  the shales i s  le s s  concentrated  than th a t  

expelled  in to  the  sands. Thus the  passage o f w ater both in to  and out 

of sands tends to  increase the  ion concentration  in  the  sands.

Any or a l l  of these processes could have played a ro le  in  the 

development o f the c a lc i te  cement in  the  Desmoinesian sands. There i s  

a general, although in co n sis ten t, tendency fo r  the  sands from g rea te r 

depths to  con tain  more c a lc ite  suggesting th a t  th e  tem perature e ffe c t 

may have played a s ig n if ic a n t ro le .  In any case i t  i s  c le a r  th a t  the
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p re c ip ita tio n  of c a lc i te  followed the  form ation of k a o lin ite  and thus a t  

l e a s t  a minor e f fe c tiv e  increase in  pH o cc u rre d ..

Dolomite p re c ip ita tio n  req u ires  conditions s im ila r to  those 

needed fo r  c a lc i te  p re c ip ita tio n , and as w ith calcium ions, magnesium 

ions are  probably p resen t in  adequate supply fo r  dolomite formation 

(B la tt ,  1966) .  However the highly ordered placement of calcium and 

magnesium ions w ith in  the dolomite s tru c tu re  causes a lower nucléation  

r a te  than th a t  of c a lc i te .  Although i t  i s  not pe tro g rap h ica lly  c le a r  

th a t  c a lc i te  p re c ip ita tio n  preceded th a t  of dolomite in  the Desmoinesian 

sands, th is  order i s  probable.

P y rite  and S id e rite  

The l a t e s t  d iagenetic  products, as shown by pétrographie 

re la tio n sh ip s , are  p y r ite  and s id e r i te .  Most authors who d iscuss the 

d iagenetic  form ation of p y r ite  agree th a t  the  i n i t i a l  form is  hydro- 

t r o i l i t e ,  FeS‘nH20. A lte ra tio n  of h y d ro tro il i te  to  FeSg can lead  to  

e i th e r  of the  dimorphs, p y r ite  or m arcasite , depending to  a major ex tent 

upon the  pH of the  environment (Degens, 1965), p y r ite  formation being 

favored by a lk a lin e  and m arcasite by acid  environments. In order to  

accomplish th is  change th e re  must be a r e la t iv e  enrichment in  su lfu r .

This can be accomplished e ith e r  by lo ss  of iro n  or gain of su lfu r , both 

mechanisms having been suggested. Kaplan e t  a l .  (1963) suggests add ition  

of su lfu r  whereas Goldschmidt (1954) supports the lo ss  of iro n .

The w rite r  suggests the follow ing sequence fo r p y r ite  formation 

in  Desmoinesian samples. Early in  the  d iagenetic  h is to ry , perhaps con

c u rren t w ith dep o sitio n , h y d ro tro ili te  was formed. B ac te ria l decay of
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organic matter vas the major sulfur source while iron came from iron- 

bearing detrital minerals. The hydrotroilite remained in this form until 

conditions developed favoring the precipitation of calcite cement. These 

alkaline conditions favored the formation of pyrite rather than marcasite 

and allowed removal of iron which subsequently was incorporated with 

carbonate to form siderite.

Evidence supporting this sequence of events includes the close 

association of calcite, siderite, and pyrite, the pyrite being preferen

tially associated with organic debris. Lesser amounts of either calcite 

or organic remains corresponds with less pyrite, and pyrite is never 

found without associated siderite. The pyrite is present almost exclu- • 

sively within the sands indicating the presence of interstitial water 

played an important role in its formation. The dark color invariably 

associated with the shales may be due in part to remaining hydrotroilite. 

From thermodynamic considerations, the formation of pyrite and siderite 

from hydrotroilite and dissolved carbonate is favored by a standard free 

energy release of -49.8 kcal for the reaction:

FeS + C0^“  —> FeSg + FeCO  ̂ (Standard f re e  energy values from 

Krauskopf, 1967).

Formation of quartz overgrowths and au th igen ic  k a o lin ite  i s  seen 

pe tro g rap h ica lly  to  have preceded c a lc i te  in tro d u c tio n  and s id e r i te  

postdates c a lc i te .  Early diagenetic conditions were ac id , k a o lin ite  

liaving an abrasion pH of 5 to  7 (Degens, 1965). I f  transform ation of 

h y d ro tro ilite  were to  have occurred during th is  phase o f d iagenesis, 

m arcasite wou3.d have formed. None lias been id e n tif ie d  o p tic a lly  nor 

through x-ray in v estig a tio n  and the p y r ite  i s  in v ariab ly  euhedral,
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commonly as octahedra or cubes with no indication of pseudomorphic 

replacement of orthohombic marcasite. Thus an overall trend toward 

higher pH conditions during diagenesis is suggested.



CHEMICAL ANALYSES

Twenty-eight samples were chemically analyzed by x-ray 

fluorescence. Of these, five were from Permian strata, three from 

Ordovician strata, and the remaining twenty were from ten sand-shale 

pairs from Desmoinesian strata. The analyses of nine samples have been 

rejected because of questionable total percentages. Most of these 

rejected analyses indicated unusually high amounts of carbonate (calcite, 

dolomite, siderite) and/or high amounts of sulfur. The totals for these 

samples were well over 100 percent due to an appreciable difference in 

matrix effect between the samples and the standards used causing less 

fluorescence radiation to be absorbed in these samples than in the 

standards.

Because monomineralic separations were impossible, analyses 

were necessarily made of bulk sand and shale samples resulting in data of 

limited value to the present study. Several items of interest can never

theless be extracted.

Expected d ifferen ces between the  sands and shales are  ev iden t. 

The average SiOg content of the sands i s  higher than th a t  of the  shales 

{73.35% vs 55. 50%) r e f le c tin g  the higher quartz  content of the sands. 

Average AlgO^, MgO, and K£0 amounts are  higher in  the  shales because of 

more clay  in  these samples (Al20^, 21.13% vs 9.42%; MgO, 2.65% vs 1.57%; 

KgO, 4-06% vs 1 .32%). The higher weight lo s s  by the shales upon ig n itio n
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(7.20# vs 3.88#) i s  a t tr ib u ta b le  to  th e i r  same higher c lay  content and 

the  concomitant combined water.

Other d iffe ren ces  in  average com position,occur in  FeO, TiOg 

and S, a l l  of which are  p resen t in  more abundance w ith in .th e  shales (FeO, 

6.67# vs 3.98#; TiO^, 1.19# vs 0.68#; S, 1.53# vs 0 .26#). These d i f 

fe ren ces, p a r t ic u la r ly  in  iro n  and titan iu m , probably in d ica te  a .h igher 

percentage of heavy m inerals w ithin th e  sh a le s . The r e la t iv e  s c a rc ity  

o f th ese  m inerals in  the sands may be a function  of h igher p o ro sity  

and perm eab ility  in  the coarser sediments allowing them to  be se lec 

t iv e ly  leached from the sands. The higher su lfu r content of th e  shales 

i s  accounted fo r ,  a t  l e a s t  in  p a r t ,  by th e i r  higher organic con ten t. 

Higher CaO w ithin  the sands (3.89# vs 1.07#) i s  almost c e r ta in ly  due to  

the  se le c tiv e  in tro d u c tio n  of c a lc i te  cement in to  the more permeable 

sands.

In general, the lack  of major unexpected d iffe ren ces  in  bulk 

chemical composition between the Desmoinesian sands and shales supports 

the hypothesis th a t au thigenic m ineral form ation i s  q u a n tita tiv e ly  

unim portant.

Refer to  Appendix C for ta b u la tio n  of analyses and procedural

d e ta i l s .



CONCLUSIONS

Diagenesis, especially with reference to clay minerals, should 

be viewed at two levels of "intensity." The first involves a relatively 

simple rebuilding or reconstitution process by ion exchange, the basic 

structural framework of the mineral remaining intact. The presence of 

this process within the Desmoinesian samples is evident on x-ray diffac- 

tion patterns. Comparison of the amount of degraded character of illite 

and chlorite in sand-shale pairs almost always shows better crystallinity 

in the sands and never better crystallinity in the shales. The reason

able conclusion is the clays in the shales more nearly represent the 

condition of the clays as they were supplied to the depositional site, 

whereas those in the sands have undergone more reconstitution diagenesis.

True authigenic mineral formation is quantitatively unimportant 

with the possible exception in a few instances of abundant carbonate 

cements in sands. Chemical analyses show little compositional variance 

between sands and shales other than those associated with expected 

detrital differences.

Permeability and porosity are the basic factors controlling the

amount of diagenesis that occurs. Coarser-grained sediments naturally

have more water-filled pore space after compaction allowing the aqueous

chemistry of diagenesis to proceed. Authigenic mineralization such as

quartz overgrovrths, kaolinite clusters, and pyrite crystals are present
55
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in sands up to the shale-sand interface, but apparently are essentially 

absent in the shales.

The distribution of illite, chlorite, and kaolinite between the 

Desmoinesian sand-shale pairs is a function of several factors. Illite 

is the dominant clay in all shales and most sands reflecting the miner

alogy of the source area, however it is relatively more abundant in the 

shales and in the finer size fractions of both sands and shales. Thus, 

its distribution is controlled by fine grain size. Chlorite distribu

tion is variable, not being directly related to grain size, because this 

mineral is present both as clay and in the silt-sand-size fraction as 

metamorphic rock fragments. Kaolinite is a much more important consti- 

uent in the sands for diagenetic reasons listed below and is present in 

decreasing amounts in finer size fractions because of the large (for 

clay) size of the authigenic kaolinite crystals and aggregates.

Authigenic kaolinite formation was possible because four 

coexisting factors were present; organic material to help maintain a low 

pH through bacterial activity, potassium feldspars as a source of alum

inum and silicon, partly degraded illite as an efficient "sink" for 

potassium released during feldspar decomposition, and water-filled pore 

space allowing aqueous solution chemistry to proceed and to provide growth 

space for the kaolinite. Authigenic kaolinite is absent or nearly so in 

Desmoinesian shales, Ordovician orthoquartzites, and Permian shales and 

arkoses because one or more of these four factors was absent. The forma

tion of authigenic kaolinite in the Desmoinesian sands did not require 

long-distance transport of necessary ions, all ingredients being present 

in situ.
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The sequence of authigenic mineral formation as observed'in 

thin section is: quartz overgrowths, kaolinite, calcite, dolomite, and

finally pyrite-siderite. An additional initial authigenic mineral, 

"hydrotroilite,” is proposed.

Negative Eh conditions, at least in the macroenvironment, were 

present throughout the diagenetic history as attested by abundant carbon

aceous organic remains. There was a general trend toward a higher effec

tive pH as diagenesis progressed. The actual change in pH may have been 

minor because increasing temperature (increasing burial depth) has much 

the same effect on solubilities, especially of quartz and calcite, as an 

increase in pH.
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APPENDIX A 

SAMPLE DESCRIPTIONS

Desmoinesian, Ordovician, and/or Permian s tra tig ra p h ie  in te rv a ls  

of 36 core were examined. Fourteen of these were in v estig a ted  in  d e ta i l .  

R epresentative samples o f l i th o lo g ie  v a ria tio n s  were se lected  fo r  fu rth e r  

labo ra to ry  study. These rep resen ta tiv e  samples are herein  described.

Accession numbers are  those by which the cores are cataloged in  

the U niversity  of Oklahoma Core and Sample Library. Sample numbers cor

respond w ith box numbers from which the samples were taken. For example, 

sample 245/3 was taken from box 3 of the core with accession number 245. 

Id e n tif ic a tio n  of the u n its  i s  based on. inform ation supplied by the 

operators. Colors have been assigned by comparison w ith the G. S. A. 

Rock-Color Chart.
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Acc. n o .: 106. Location; SVf-SE, sec. 17, T13N, R3W, Oklahoma Co. 
Operator: Gulf Oil Co., #1 Jesse , 4 in . core. Sainple depths: 6089- 
6098 f t . ,  Desmoinesian (B a r t le s v i l le ) ,  6663 f t . ,  Ordovocian (Simpson).

Sample Depth 
Number ( f t . )

Shale, brownish black (5 YR 2 /1 ) , s i l t y ,  well indurated , 
su b p a ra lle l p a rtin g  along bedding, f in e  (< 1  ram.) lenses 
of medium l ig h t  gray (N 6) s i l t  account fo r 5% of sample.

Shale and s i l t ,  s im ila r  to  sample 1, s i l t  accounts fo r 
50^ of sample, d isrup ted  bedding.

Shale and s i l t ,  s im ila r  to  sample 2, bedding more 
reg u la r, "d ia p iric  in tru s io n s"  of s i l t  in to  sha le .

S i l t  and shale , s im ila r  to  sample 4, s i l t  accounts fo r 
$ of sample.

1 6087

2 6089

4 6094

6 6098

9 6663 S i l t ,  l ig h t  o liv e  gray (5 Y 7 /1 ) , calcareous, uniform, 
some d iffu se  ir re g u la r  th in  (0.5 mm.) red brown 
s tr in g e r s .
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Acc. no .; 1A2 (new no. 94-2). Location; SE-SV/-NE, Sec. 29, T18N, R12E 
Creek Go. Operator: Gulf Oil Corp., #2-C-9W, 4 in  core. Sample depths:
1572-1652 f t . ,  Desmoinesian (Glenn Sand of B a r t le s v i l le ) .

Sample Depth
Number (ft.)

1 1572 Sand, uniform l ig h t  gray (N 7) with i r re g u la r  c lay
lam inae, l ig h t  o liv e  gray (5Y 6 /1 ) , th in  sec tio n  2127.

2 1573 Sand, s im ila r  to  sample 1, numerous randomly spaced
carbonaceous f le c k s .

3 1583 Sand, uniform greenish  gray (5 GY 6 /1 ), w ell indura ted .

6 1594 Sand, uniform l ig h t  o liv e  gray (5 Y 6 /1 ) , w ell indura ted ,
th in  sec tion  2128,

8 1605 Sand, uniform l ig h t  brownish gray (5 YR 6/ I ) ,  f in e
black  lam inae.

9 1608 Sand, uniform l ig h t  o live  gray (5 Y 6 /1 ) , f in e  black
lam inae, th in  sec tio n  2129.

10 1611 Sand, s im ila r  to  sample 9, sm all-sca le  d isrup ted  cross
bedding, slumping, channeling.

14 1622 Sand, dark medium gray (N 4 ),. w ell indurated , grades
ra p id ly  to  claystone, pale  yellow ish brown (10 YR 6 /2 ), 
s i l t y ,  s id e r i t i c ,  w ell indurated .

15a I 623 C alcaren ite , dark g reen ish  gray (5 GY 4 /1 ) , f o s s i l i f e r -
ous.

15b 1624 C alcaren ite , s im ila r to  sample 15a, ir re g u la r  d iffu se
black  a reas, th in  sec tio n  2131.

15c I 625 Shale, greenish  black (5 G 2 /1 ), w ell indurated ,
f i s s i l e ,  sharp con tact with overlying c a lc a re n ite , 
th in  sec tio n  2131.

16 1631 Shale, s im ila r to  sample 15c, le s s  f i s s i l e .

17 1637 Sandstone, l ig h t  o liv e  gray (5 Y 6 /1 ), dark micaceous
f ilm s .
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Acc. n o .; 142 (new no. 942)—Continued.

Sample Depth
Number ( f t . )

18a 1640 Sandstone, l ig h t  o liv e  gray (5 Y 6/1) to  l ig h t  brownish
gray (5 YR 6/ I ) ,  gray p o rtio n  con tains well c ry s ta l l in e  
k a o lin ite  (x -ray ), brownish p o rtio n  i s  s id e r i t i c ,  th in  
sec tio n  2133

18b I 64I Sandstone, l ig h t  gray (N 7 ), f r ia b le ,  dark carbonaceous
f le c k s .

18c I 642 Shale, dark gray (N 3 ), w ell indura ted , f i s s i l e .

19a I 643 Shale, s im ila r to  sample 18c.

19b 1644 Mudstone, greenish  black (5 G 2 /1 ) , shiny, not f i s s i l e ,
coaly , th in  sec tio n  2132.

19c 1644^  Mudstone, s im ila r  to  19b, contains hard s id e r i te  con
c re tio n , pale  yellow ish  brown (10 YR 6 /2 ) , 2 i n . . 
diam eter, th in  sec tio n  2344.

20 I 645 S il ts to n e , l ig h t  gray (N 7 ), numerous f in e  ir re g u la r
coaly v e in le ts .

21a 1649 S ilts to n e , s im ila r  to  sample 20, ad d itio n a l shaly
lam inae.

21b I 652 S ilts to n e , s im ila r  to  sample 21a, sha le , dark gray
(N 3 ) accounts fo r  50^ of sample, th in  sec tion  2130.
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Acc. No.; 245 . Location: C-SE-SU, Sec. 26, TIN, R11E, Coal Co.
Operator: Pasotex Petroleum Co., #1-A Underhill U nit, \ in . core,
^m ple Depths: 15429-15447 f t . ,  Ordovician (Simpson).

Sample
Number

la

1b

1c

Depth
( f t . )

15429

15431

15433

Shale, medium dark gray (N 4 ), w ell indura ted , no 
bedding v is ib le ,  i r re g u la r  f ra c tu re ,  minor f o s s i l  
d eb ris , ir re g u la r  calcareous b lo tch es, l ig h t  gray 
(N 7).

Limestone, dark greenish  gray (5 G 4/1)» abundant 
f o s s i l  d eb ris , coarsely  c ry s ta l l in e ,  su b p ara lle l 
alignment of f o s s i l  fragm ents.

Shale, brownish black (5 YR 2 /1 ) , sh iny, ir re g u la r  
bedding and p a r tin g , calcareous in t r a c la s t s ,  th in  
sec tio n  2126.

2a

2b

2c

15434

15436

1 5 4 4 0

1 5 4 4 4

15447

Shale, s im ila r to  sample 1c.

Limestone and sh a le , lim estone as in  1b w ith d u ll 
medium dark gray (N 4) shale i r r e g u la r ly  in te rsp ersed  
accounting fo r 20% of sample.

Shale, medium dark gray (N 4)» d u l l ,  i r re g u la r  p a rtin g , 
uniform, well indura ted , th in  section ' 2125.

Shale and lim estone, s im ila r  to  sample 2b, limestone 
accounts fo r 30% of sample as randomly o rien ted  
in t r a c la s ts .

Shale and lim estone, shale brownish black (5 YR 2 /1 ), 
shiny accounts fo r 70% of sample, lim estone i s  dark 
greenish  gray (5 G 4 /1 ) , f o s s i l i f e r o u s .
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Acc. No.: 278. Location: C-SW-NW, Sec. 34-j T11N, R16W, Washita Co. 
Operator: Gulf Oil Corp., #1 F le tch er, 4 in . core. Sample Depths: 
12345-12349 f t . ,  Desmoinesian.

Sample Depth 
Number ( f t . )

17 12345 Shale, greenish black (5 G 2/1) and sand, greenish
gray (5 G $/l), d isrup ted , in terlam inated , sand fin e  
to  medium gra in , s lickensides in  shale , p e tro life ro u s , 
50^ shale .

19 12349 Sand, medium gray (N 5) and shale , dark gray (N 3 ),
calcareous sand with th in  (1 mm.) dark micaceous 
shale la y e r , dark organic (?) su b p ara lle l flecks 
throughout sand, cement in  shale i s  dolomite (x -ray ), 
th in  section  2343.
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Acc. No.: 285. Location:
Operator: Gulf O il Corp.,
f t . ,  Desmoinesian.

C-SE-NE, Sec. 1A, T12N, R23W, Roger M ills Co. 
#1 Taylor, 4 in . core. Sample Depth: 12754

Sample
Number

104

Depth
( f t . )

12754 S nd, dark greenish  gray (5 G 5 /1 ), and shale , greenish  
black (5 G 2 /1 ), calcareous, dolom itic , very f in e  sand, 
th ick  (2 cm.) shale ir r e g u la r ly  in te rla y e re d , sand 
contains numerous th in  (< 1  mm.) black d isrup ted  d is 
continuous lenses and film s, shiny ir re g u la r  fra c tu re  
surfaces in  sha le , dolomite dominant carbonate in  
sand, c a lc i te  dominant in  sh a le , th in  section  2341•
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Acc. No.: 314-* Location: C-NE-M'/ Sec. 31, T9N, R3W, McClain Go.
Operator: Petroleum, In c ., #1 Kunkel, 4 in . core. Sample Depths:
9676-9701 f t . ,  Ordovician (Simpson).

Sample
Number

90a

Depth
( f t . )

9676

90b

91

9678

9680

93 9685

Limestone, dusky yellow ish green (10 GY 3/2) to  o liv e  
gray (5 Y 4 /l)>  dolom itic , f o s s i l i f e ro u s ,  ir re g u la r  
pale  yellow ish green (10 GY 7/2) in t r a c la s ts ,  dolomite 
and c a lc i te  in  approximately equal amounts, widely 
d is tr ib u te d  quartz  sand and sha le .

Limestone, s im ila r  to  sample 90a, contains 4 cm. 
shale la y e r , o liv e  black (5 Y 2 /1 ), ir re g u la r ly  
lam inated.

Limestone, grayish  green (10 GY 5 /2 ), in t r a c la s t ic ,  
f o s s i l i f e ro u s ,  in t r a c la s ts  a re  l ig h t  gray (N 7) and 
d isp lay  lin e a tio n  p a r a l le l  to  "bedding," in t r a c la s ts  
rimmed by narrow band, o liv e  gray (5 Y 4 /1 ), minor 
sand and c lay  con ten t, th in  sec tio n  2120.

Limestone, medium gray (N 5&), coarsely  grained, 
i r re g u la r  f in e -g ra in ed  lam inations, o liv e  gray (
(5 Y 4 /1 ), soft-sedim ent deformations common, minor 
sand.

94a 9688 Limestone, dolom ite, sh a le . Lower h a lf  i s  lim estone,
gray ish  green (5 G 5 /2 ), coarse ly  c ry s ta ll in e ;  upper 
h a lf  i s  dolom ite, l ig h t  brownish gray (5 YR 6 / l ) , 
fin e -g ra in ed  carbonates separated  by 2 mm. shale , 
o liv e  black (5 Y 2 /1 ).

94b 9689 Limestone, s im ila r to  th a t  o f 94a.

95 9690 Limestone, grayish  green (10 GY 5 /2 ), d isrup ted ,
in t r a c la s t i c .

96 9694 Mudstone, dark greenish  gray (5 GY 3 /1 ) , blocky
fra c tu re .

97a 9696 Dolomite, medium dark gray (N 4 ) , co rasely  c ry s ta l l in e ,
as in t r a c la s t s ,  contains carbonaceous f le c k s , sha le , 
dark greenish  gray (5 GY 3 /1 ) , shiny, i r r e g u la r ly  
engulfs dolom ite.
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Acc. No.: 314-— Continued.

Sample Depth
Number ( f t . )

97b 9698 Shale, medium dark gray (N 4)> shiny along p a r tin g s ,
i r r e g u la r ly  s i l t y .

97c 9699 Dolomite, medium gray (N 5'2’) ,  f ra c tu re s  f i l l e d  with
coarse spar, red-brown s ta in s  along o ther non-spar- 
f i l l e d  f ra c tu re s .

98a 9700 Dolomite, s im ila r to  97c, d isru p ted , in t r a c la s t i c .

98b 9701 Shale, dusky blue green (5 BG 3 /2 ) , w ell indurated ,
c a lc i te  and dolomite cement.
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Acc. No.; 316. Location: C Sec. 17, T8N, R10E, Hughes Co.
Operator: Pan American Petroleum Corp., #4 Perryman C, 4 in . core.
Sample Depths: 3710-3860 f t . ,  Ordovician (2nd Wilcox Sand o f  Simpson).

Sample
Number

la

Depth
( f t . )

3710

1b

1c

3b

3712

3715

3724

4b

5b

7

9

10

3732

3736

3745

3757

3761

13 3786

Sandstone, o live  gray (5 Y 4 / 1 w ell indurated , 
ir re g u la r  dark banding, w ell rounded sand, bimodal 
s iz e , medium sand and coarse s i l t ,  dolomite and 
c a lc i te  cement, minor c lay , th in  sec tio n  2348.

Sandstone, s im ila r  to  la ,  dark bands have f in e r  
g ra in  s iz e .

Sandstone, pale  green (5 G 7 /2 ), f r ia b le ,  clean , 
bimodal very well rounded medium sand and coarse s i l t ,  
g ra in s appear f ro s te d , th in  sec tio n  2347.

Sandstone, g ray ish  yellow green (5 GY 7 /2 ), f r ia b le ,  
grades in to  w ell indurated ( c a lc ite  cement) l ig h t  
brownish gray (5 YR 6 /1 ), sand, minor clay in  
f r ia b le  p o rtio n .

Sandstone, average co lor o liv e  gray (5 Y 4 /1 ) , 
uneven banding, b lotchy  co lo r, l ig h te r  areas le s s  
indu ra ted .

Sandstone, l ig h t  o liv e  gray (5 Y 6 /1 ) , f r ia b le ,  some 
ir re g u la r  w ell indurated  p e tro life ro u s  lam inations, 
dark gray (n 3 ) , c a lc i te  cement.

Sandstone, l ig h t  g ray ish  green (10 GY 6 /2 ), very w ell 
indurated , ferroan  dolomite cement.

Sandstone, l ig h t  g ray ish  green (10 GY 6 /2 ) , f r ia b le ,  
grades in to  indurated  moderate yellow ish green 
(10 GY 6/ 4) sand, dolomite cement.

Sandstone, l ig h t  green ish  gray (5 G 8 /1 ), dolom itic, 
very w ell indura ted , c ry s ta ls  l in e  c a v it ie s ,  grades 
in to  w ell indurated  moderate yellow ish green 
(10 GY 6/ 4) sand, no c a v it ie s ,  c a lc i te  cement.

Sandstone, l ig h t  o liv e  gray (5 Y 6/ I ) ,  well indura ted , 
white splotches surrounded by th in  dark gray rim s.
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Acc. No.: 316—Continued.

Sample Depth
Number ( f t . )

19 3786 Sandstone, drak grayish  o live  green (5 GY 2 /2 ), very
well indurated , s a lty , ir re g u la r  p e tro life ro u s  areas, 
c a lc i te  cement.

21 3817 Sandstone, average color l ig h t  o liv e  gray (5 Y 6/ I ) ,
poorly indurated  to  f r ia b le ,  p e tro life ro u s  along 
f ra c tu re s .

22 3821 Sandstone, dark grayish  o live  (10 Y 3 /2 ), f r ia b le ,
p e tro life ro u s .

24. 384.2 Sandstone, s im ila r to  sample 22, some irre g u la r  white
b lo tches capped by irre g u la r  s i l t y  lam inations.

28 3858 Sandstone, medium gray (N 5), s i l t y ,  a rg illaceo u s,
f i s s i l e .

29 3860 Sandstone, l ig h t  to  medium grayish  o liv e  (10 Y 4 /2 ),
ir re g u la r ly  banded.
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Acc. No.; 321. Location: SE-NW Sec. 19, T16N, R16W, Dewey Co.,
Operator: Sunray DX, #1 Richardson, 4 in . core. Sample Depths:
9719-9726 f t . ,  Desmoinesian (Oswego).

Sample
Number

Depth
( f t . )

12 9719

14a 9725

14b 9726

Shale, b lack  (N 1 ), d u ll ,  uniform, p e tro life ro u s .

Shale, dark greenish  gray (5 G 4 /1 ) , s i l t y ,  ir re g u la r  
calcareous a reas, f in e  o rien ted  mica on su b p ara lle l 
bedding p lan es.

Shale, medium dark gray (N 4 ) , su b p a ra lle l bedding, 
good p a r tin g , f in e  o rien ted  mica flak es  common on 
bedding p lan es, p e tro life ro u s , medium l ig h t  gray 
(N 6) s i l t  as f in e  discontinuous s tr in g e rs  accounts 
fo r  10/S of sample, th in  sec tion  2346
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Acc. No.: 360. Location; SW-SI7-SE Sec. 30, T14J7, RAW, Oklahoma Co. 
Operator: Sohio Oil Co., #B-3 Cargill, 3 in. core. Sample Depths: 
6752-6791 ft., Desmoinesian (Bartlesville).

Sample Depth 
Number ( f t . )

1 6752 Shale, medium gray (N 5 ), c r in o id a l, d isrup ted  bedding,
some sca tte red  s i l t  len se s , th in  sec tio n  2121.

2 6755 Shale, s im ila r to  sample 1, f o s s i l  hash abundant,
calcareous s i l t ,  l ig h t  gray (N 7 ), accounts fo r 30^ 
of sample.

4 6759 S i l t  and sha le , s im ila r  to  sample 2, th ick  bedding
(2^ cm.) badly con torted , shale accounts fo r LP% o f 
sample.

5 6761 S i l t ,  s im ila r to  sample A, shale  accounts fo r 5^ of
sample, le s s  f o s s i l  d e b ris .

6 6763 Shale, black (N 1), shiny to  d u l l ,  i r re g u la r  p a r tin g s ,
no bedding v is ib le ,  p y r it ife ro u s  s h e ll  fragments, th in  
sec tio n  2122.

7 6765 S i l t ,  s im ila r  to sample 5, shale  more d iffu se , no
c le a r  bedding co n tac ts , no f o s s i l s .

8 6767 S i l t ,  pale  yellow ish brown (10 YR 6/ 2) ,  uniform,
some ir re g u la r  dark film s .

9 6769 Sand, pa le  brown (5 YR 5 /2 ) , f in e  grained , su b p ara lle l
d iffu se  banding (1 mm.), p a rtin g s  a t  bandings have 
o rien ted  mica f la k e s .

12 6775 Sand, dark yellow ish brown (10 YR A/2), f in e  grained,
uniform, no p a r tin g s , sc a tte red  black organic (?) 
d e b r is .

1A 6779 Sand, s im ila r to  sample 12, black deb ris  aligned .

16 6783 Sand, same as sample 1A«

17 6787 S i l t  and sha le , s i l t  l ig h t  gray (N 7), shale medium
dark gray (N A), sharp con tact vdth overly ing sand, 
some gen tle  crossbedding and flow s tru c tu re s , 50^ 
sha le , th in  sec tio n  2123.
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Acc. No.; 360—Continued.

Sample Depth 
Number ( f t . )

18 6789 Shale and s i l t ,  s im ila r  to  sample 17, 80^ sh a le ,
s i l t  in  f in e  lam inae, th in  sec tio n  2124»

19 6791 Sand, same as sample 14*
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Acc. No.: 500 . Location: C-SE-NE Sec. 31, T16N, R11W, Blaine Co.
Operator: Texaco Oil Co., #1 V. Jones, 4- in c . core. Sample Depths:
8779-8780 f t . ,  Desmoinesian (Marmaton).

Sample Depth 
Number ( f t . )

3b 8779 Sandstone, l ig h t  gray (N 6g-), f in e  to  very f in e
grained, and sha le , dark green ish  gray (5 G 5 /1 ) , 
d isru p ted , in terlam inated , oblate sphero idal sand 
lenses w ithin sha le , slumping and d i f f e r e n t ia l  
compaction, 50^ shale , th in  sec tio n  2342.

3a 8780 Sand, s im ila r to  sample 3b, 5$ of in te rv a l occupied
by s l ig h tly  d is to r te d  dark micaceous shale , dark 
g reen ish  gray (5 G 5 /2 ).
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Acc. No.: 627. Location: SVJ-SW-NE Sec. 10, T11N, R20¥, Washita Co.
Operator: Glover, Heffner, and Kennedy, McAlpine //I-10, 3 in . core.
Sample Depths: 13750-13776 f t . ,  Desmoinesian.

Sample
Number

3a

Depth
( f t . )

13750

3b 13751

9a

9b

13775

13776

Shale, grayish  green (10 GA 1/2) and sand, medium 
l ig h t  gray (N 6^), very f in e  grained, f in e ly  in te r 
lam inated, 70% shale , d isrup ted  bedding, d if f e re n t ia l  
compaction, mica flak es  common on surface of shale 
lam inae.

Sandstone, medium,light gray (N 6-g-), very f in e  
grained, sca tte red  very f in e  discontinuous su b p ara lle l 
dark clay  film s and laminae make up 5% of sample, 
bedding d isrup ted , mica f la k es  common on bedding 
p lanes, th in  sec tion  234-0.

Shale and sand s im ila r to  sample 3a, f in e ly  in te r 
lam inated but b e t te r  segregation , top 6 in . 95% shale , 
lower 6 in .  90% sand.

Sandstone, l ig h t  gray (N 7 ), sca tte red  d iffu se  dark 
shale laminae account fo r  5% of sample, p artin g s  a t  
sha le , aligned mica flak es  on shale p a rtin g s .
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Acc. No.: 630 . Location: C Sec. 14, T3S, R3W, Carter Co.
Operator: King Resources, In c ., Stewart #1-14, 4 in . core.
Sample Depths: 6542-6575 f t . ,  Desmoinesian (D eese).

Sample Depth 
Number ( f t . )

la  6542 Shale, dark grayish  green (10 G 4 /2 ), 2 ram. lay e rs ,
ir re g u la r  sandy s tr in g e rs , g reen ish  gray (5 G 6/ I ) ,  
le s s  than 1 ram. th ick .

1b 6545 Sandstone, moderate yellow ish green (10 GY 6/ 4) ,
w ith i r re g u la r  f in e  (0.1 mm.) shale laminae, g ray ish  
green (10 G 4 /2 ).

2 6548 Sandstone, l ig h t  brownish gray (5 YR 5 /1 ), w ith
ir re g u la r ly  in te rla y e red  shale , greenish  black 
(5 GY 2/ 1) , d isrup ted  slump and flow s tru c tu re s ,
40^ sh a le .

4 6556 Sandstone, l ig h t  brownish gray (5 YR 5 /1 ), minor lenses
and film s of shale , moderate o liv e  brown (5 Y 4 /4 ),
10^ sh a le .

5 6558 Sandstone, s im ila r to  sample 4, 2^ shale .

6 6561 Sandstone and shale , s im ila r to  sample 5, 50^ sha le ,
su b p ara lle l organic f le ck s  in  sha le .

7 6571 Shale and sandstone, s im ila r to  sample 7, 20^ sand.

9 6575 Shale, grayish  black (N 2 ), obscure bedding, shiny
glassy  p a rtin g s  a t  various ang les.
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Acc. No.: AL3. Location: 1200 f t .  N, 800 F t. W of SE corner of Sec. 14, 
T2N, R15W, Comanche Go. Operator: U. S. Array Corps of Engineers.
Sample Depths: 172-193 f t . ,  Peimian.

Sample Depth
Number ( f t . )

45 172 Claystone, g rayish  green of varying hue (10 GY 5/2 to
5 G 5/ 2) ,  i r re g u la r  f ra c tu re , in d is t in c t  d isrup ted  
bedding.

46a 173 Claystone, s im ila r to  sample 45 but more homogeneous.

46b 175 C laystone, s im ila r  to  sample 45; s i l t y .

46c 178 Sandstone, g ray ish  yellow green (5 GY 7 /2 ), medium
grained , angular, fe ld sp a th ic , c lay  in t r a c la s ts ,  
f r i a b l e .

50 193 Arkose, grayish  orange pink (5 YR 6 /2 ) , poorly so rted ,
coarse to  very f in e  sand, c lay  in t r a c la s t s ,  f r ia b le ,  
th in  sec tio n  2345*
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Acc. No.: Fargo. Location: 1200 f t .  S_, 2360 f t .  W of in te rs e c tio n  of
U. S. 283 and Texas 91, NE -ç, Sec. 29, Blk. 29, H2TG, Reg. Co. Survey, 
Wilbarger Co., Texas. Operator; U.- S. Army Corps of Engineers.
Sample Depths: 120-207 f t . , Permian.

Sample Depth
Number ( f t . )

23 120 Sandstone, very l ig h t  gray green (5 G 7 /3 ) , very f in e
sand, common lig h t-c o lo re d  rounded c lay  in t r a c la s t s ,  
sharp con tact w ith s im ila r  but moderate red (5 R 5 /4 ), 
m ineralogies s im ila r , more dolomite in  l ig h t  p o rtio n .

25 180 Sandstone, pa le  green (5 G 7 /2 ) , f in e , f r ia b le ,
a rb illa c e o u s .

32 207 Shale, moderate red  (5 R 4 /6 ) , i r r e g u la r  blocky
fra c tu re , small sp h erica l "reduction sp o ts ."



APPENDIX B 

THIN SECTION DESCRIPTIONS

General Statement 

A to ta l  of 24 th in  sec tions were prepared from rep resen ta tiv e  

li th o lo g ie s  and were examined in  d e ta i l .  Seventeen, rep re sen ta tiv e  of 

th e se , are described on the follow ing pages. The th in  sec tions were 

stud ied  to  determine m ineral composition, te x tu re , and i f  p o ssib le , the 

sequence of d iagenetic  changes. The nomenclature used i s  modified from 

Folk (1965) .  Color assignments were made by comparison w ith the  G. S. A. 

Rock Color Chart (1963). Percentages c ited  are based upon a count o f a t  

le a s t  200 p o in ts . Grain s ize s  were measured with a c a lib ra te d  occular 

micrometer. A ll th in  sections are  on f i l e  by accession number a t  the 

School of Geology and Geophysics X-ray Laboratory.

Format

I .  ACCESSION NUMBER AND SAMPLE IDENTIFICATION

I I .  ROCK NAME AND GENERAL DESCRIPTION.

I I I .  STRUCTURES AND TEXTURE.

IV. CHEMICAL CONSTITUENTS. Authigenic and d iagenetic  components.

V. TERRIGENOUS CONSTITUENTS.

VI. ADDITIONAL COMMENTS.
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I . 2121, core 360, sanple 1, depth 6,752 f t .

I I .  Poorly washed b io sp a rite ; quartzose, d isrup ted  "bedding."

I I I .  Disorganized m ixture of ca lc ite -rep laced  f o s s i l s ,  ir re g u la r  con
cen tra tio n s  of medium-sized s i l t ,  contorted bands of iron-oxide- 
s ta in ed  i l l i t i c  c lay .

IV. C a lc ite , 75^; approximately one-half m ic r i t ic  and one-half
r e c ry s ta ll iz e d  la rg e r  g rains (to  0.1 mm), coarser grains completely 
f i l l i n g  f ra c tu re s  and c a v itie s  and as f o s s i l  d eb ris  replacement.

S ld e r i te , 1$S; iso la te d  sca tte red  grains rep lac in g  c a lc i te .

P y r ite , 1%; widely sca tte red  euhedral g ra ins and aggregates, more 
abundant in  shaley p o rtio n .

V. Quartz, 13%; angular to  subangular, medium s i l t ,  embayed by 
c a lc i te ,  commonly confined in  irre g u la r  concen trations.

I l l i t e , 5%; f in e ly  divided, fe rr ic -o x id e  s ta in  common, concentrated 
in  contorted lam inations.

C h lo rite , 2%; elongate mica la th s ,  more numerous in  shaley p o rtio n s , 
p a r a l le l  to  lam inations.

Muscovite, 2%; la th s  sca tte red  through s i l t  and clay , more abun
dant in  sh a le , p a r a l le l  to  lam inations.

Volcanic Rock Fragments, tra c e ; fine-g ra ined  granular assemblages, 
rounded, coarse s i l t  s iz e .

Cellophane, tra c e ; s i l t - s i z e ,  rounded g ra in s, confined to  c a l-  
c i t i c  a reas .
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I . 2122, core 360, sample 6, depth 6,763 f t .

I I .  Shale; shiny to  d u ll black, p y r itife ro u s  sh e ll and woody f ra g 
ments, ir re g u la r  megascopic p a rtin g s .

I I I .  Dark red-brown s ta in  (organic?) makes id e n tif ic a tio n  d i f f i c u l t .
Elongate grains of mica and organic debris randomly o rien ted .

IV. K ao lin ite , I4>) f in e  c ry s ta ll in e  aggregates, in d is t in c t  boundaries.

C a lc ite , 4^; ir re g u la r  areas of o p tic a lly  continuous cement almost 
obscured by clay  and s i l t .

P y r ite , c lu s te rs  of euhedral c ry s ta ls  rep lac ing  f lo r a l  and
faunal d e b ris .

S id e r i te , 2^; small c lu s te rs  of f in e  granules superimposed upon 
a l l  m ineral types except p y r ite .

V. Clay M atrix , 49%; evenly d is tr ib u te d , i l l i t e ,  c h lo r ite ,  mixed-
lay er illite -m o n tm o rillo n ite  from x-ray .

Quartz, 15%; very fin e  to  fin e  s i l t ,  sca tte red  grains to  0.1 mm, 
commonly d isp lay  strong undulatory ex tin c tio n , subangular to  
angular.

Organic opaques, 9%; widely and randomly d is tr ib u te d  elongate 
in d is t in c t  a reas , p e tro life ro u s .

Metamorphic Rock Fragments, 5%; s i l t  s iz e , p h y l l i t ic  and com
p o s ite  quartz g ra in s.

Cellophane, 4%; rounded, c le a r , wide s ize  range, very fin e  sand 
through very f in e  s i l t .

Muscovite, 3%; fre sh , undisturbed, randomly o rien ted  la th s .

C h lo rite , 2%; und isto rted , fre sh , randomly o rien ted  la th s ,  
average s ize  of a l l  mica 0.07 mm x 0.01 mm.
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I .  2123, core 360, sample 17, depth 6,787 f t .

I I .  Subgraywackej f in e  to  very f in e  sand, medium dark gray with 
carbonaceous f le ck s  and in  p laces c lay  film s.

I I I .  S i l t  d isp lay s no p a r t ic u la r  o r ie n ta tio n , continuous clay film  i s  
s lig h t ly  undulose in d ica tin g  only minor d is to r t io n  by compaction.

IV. C a lc ite , 6%‘, sparry  o p tic a lly  continuous cement engulfing and 
rep lac ing  quartz  and fe ld sp a rs .

K ao lin ite , 5%> c ry s ta ll in e  aggregates ad jacent to  and in  p laces 
rep lacing  quartz g ra in s . Also rep lac ing  c lay  m atrix  and ra re ly  
o rth o c la se .

P y r ite , 2%', randomly sc a tte re d , most commonly associated  with 
iro n -o x id e-sta in ed  clay  m atrix . Excellent octahedral c ry s ta ls  
to  0.02 mm.

S id e r i te , 2%; small anhedral granules, commonly in  large aggre
ga tes , commonly associa ted  w ith p y r ite ,  rep laces a l l  m inerals but 
p y r i te .

V. Quartz, 57%; overgrowths common, formed before appreciable com
paction  since clay  and mica are  bent around overgrowths, common 
crenulated contacts between ad jacen t quartz  g ra in s , ex tin c tio n  
sharp to  composite, bubble t r a in s  and c ry s ta l l in e  inclusions 
common, g rains a ttacked  by c a lc i te ,  s id e r i te ,  k a o lin ite .

Clay m atrix , 8%; i l l i t i c ,  some r e c ry s ta l l iz a t io n ,  bent around 
d e t r i t a l  g ra in s , commonly iron-oxide s ta in ed .

O rthoclase, 6%; commonly s e r ic i t iz e d .

C h lo rite , 5%; as mica la th s ,  bent and broken by compaction, 
p y r ite  inc lusions common.

Metamorphic Rock Fragments, lS \  c h lo r itic ; p h y ll i te  fragments, 
some composite quartz aggregates.

P lag io c lase , 3%; elongate g ra in s , a l te re d , p y r ite  common along 
twin boundaries.

Muscovite, 1%; la th s  bent around quartz  and fe ld sp ar.

Also tra c e  amounts of pyroxene (? ) , leucoxene, m agnetite-ilm enite , 
cellophane, a p a t i te ,  zircon , lim estone fragm ents, volcanic rock 
fragments, r u t i l e .
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2123 — Continued.

VI. D iagenetic sequence evident in  p a r t ;  quartz overgrowths developed 
e a rly  before compaction; p y r ite  formed a f te r  compaction, lo ca lized  
commonly by compaction-caused breaks in  c h lo r ite  mica; c a lc i te  
rep laces q u artz , s e r ic i t iz e d  fe ld sp ars  and i l l i t e ;  re la tio n sh ip  
between c a lc i te  and k a o lin ite  u ncerta in , k a o lin ite  aggregates not 
a ffec ted  by compaction thus post-com paction form ation, always 
asso c ia ted  w ith quartz  and commonly s e r ic i t iz e d  o rth o c lase .
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I . 2124., core 360, sample IS, depth 6,789 f t .

I I .  In te rlay ered  mudstone and graywacke; dark mudstone m th  
discontinuous coarse s i l t  lam inations.

I I I .  Mudstone p o rtion  shows ex ce llen t alignment of clays v ia  common 
ex tin c tio n  p o s itio n , accentuated by elongate carbonaceous a reas , 
c lay  and mica bent around s i l t  g ra ins in  graywacke p o rtio n .

IV . S i l t

S id e r i te , iS t composite granules.

P y r ite , 2%\ randomly d is tr ib u te d  and in  elongate veins assoc
ia te d  w ith organic d eb ris .

C h lo rite , 2%\ coarse f la r in g  areas of fib rous g ia in s growing 
from fin e -g ra in ed  d e t r i t a l  a reas .

C a lc ite , 2%; sca tte red  areas of cement, a ttack in g  quartz . 

K a o lin ite , 1^; granular aggregates.

M udstone

C a lc ite , 3^; small sca tte red  areas of cement.

P y r i te , 1%; ind iv idual sc a tte red  euhedral c ry s ta ls .

V. S i l t

Q uartz, angular to  subangular g ra in s , minor in c lu sio n s ,
commonly s tra in ed , a ttacked  where adjacent to  c a lc i te .

Metamorphic Rock Fragments, IS^; c h lo r it ic -p h y l l i te  and 
ch lorite-com posite-quartz  aggregates.

Clay M atrix, 18^; i l l i t i c ,  areas of probable re c ry s ta l l iz a t io n .

Muscovite, 3^; deformed la th s .

C h lo rite , 2>%', deformed la th s .

O rthoclase, commonly a lte re d  to  c lay .

Limestone Fragments, 1^; rounded g ra in s.

Plus tra c e  amounts of tourm aline, zircon , r u t i l e ,  leucoxene, 
m agm etite-ilm enite.
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V. Mudstone

I l l i t i c  Clay, 69%; ex ce llen t o rie n ta tio n  shown by common
ex tin c tio n .

Quartz, 8^; angular c la y -s iz e  fragm ents.

Carbonaceous Opaques, elongate areas p a ra l le l  to  bedding.

Muscovite, 7%; a ligned , undisturbed la th s .

C h lo rite , 2%; a ligned , undisturbed la th s .

P h y llite  Fragments, 1%; c h lo r i t ic ,  rounded, elongate.

Collophane, 1^; widely sc a tte re d , c le a r , rounded g ra in s.

VI. Authigenic components comprise a t  le a s t  11% of s i l t y  po rtion  but 
only 4-% of c la y -rich  p o rtio n  c le a r ly  re f le c t in g  b e tte r  permeabil
i t y  in  coarser m a te r ia l. Fine g ra in  s ize  and iron-oxide s ta in  
obscure d iagenetic  sequence. C alcite  rep laces quartz and ortho
clase in  s i l t ,  and s id e r i te  rep laces c a lc i te .  K aolin ite  always 
adjacent to  one or more quartz  g ra ins suggesting d ire c t  source of 
s i l i c a .  Some replacement o f quartz by k a o lin ite  i s  p resen t in  
s i l t .
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I . 2127, core 14-2, sample 1, depth 1,537 f t .

I I .  Feldspathic Subgrayvacke; megascopically unifonn, l ig h t  gray with 
i r re g u la r  l ig h t  o live  gray very -fine-g ra ined  laminae.

I I I .  Medium to  f in e  sand, some medium s i l t ,  f in e r  grained laminae
m ostly m ic ritic  s id e r i te ,  sand-m icrite  con tact sharp, no d is t in c t  
lam inations w ithin sand or m ic rite .

S id e r i te , very f in e  grained aggregates surrounding and
attack in g  most d e t r i t a l  g ra in s , some p h y l l i te  fragments almost 
e n tire ly  consumed.

K ao lin ite , yfo', granular aggregates between c la s t ic  g ra in s , 
commonly rep lacing  quartz or p h y ll i te  fragm ents.

C a lc ite , 1%; widely sca tte red  iso la te d  patches of cement.

V. Quartz, 51/S; angular, medium to  f in e  sand, commonly attacked by
s id e r i te ,  sharp ex tin c tio n  common, vacuoles r a re ,  v ariab le  
c ry s ta ll in e  inc lu sio n s , overgrowths common.

Metamorphic Rock Fragments, 20%; m ostly elongate c h lo r it ic  
p h y ll i te  g ra in s, some composite q uartz , p h y ll i te  attacked, by 
carbonates and k a o lin ite .

O rthoclase, 8%; f in e  sand to  medium s i l t ,  g ra in s a lte re d  to  clay , 
a ttacked  by s id e r i te .

Volcanic Rock Fragments, 5%j f in e  p o ly c ry s ta llin e  fragm ents.

Clay M atrix, 2%; i l l i t i c ,  good o r ie n ta tio n  shown by common 
ex tin c tio n , m ostly replaced by s id e r i te .

P lu tonic Rock Fragments, 1%; coarse q u a rtz -fe ld sp ar aggregates 
and graphic in tergrow ths.

P lag io c lase , 1%; only minor a l te r a t io n ,  some a tta c k  by s id e r i te .

Also tra ce  amounts of a lte re d  p e r th ite  and m icrocline, d is to r te d  
randomly orien ted  muscovite.

VI. Percentages c ite d  above are fo r sand p o rtio n . Carbonate laminae 
are  more than 70% s id e r i te  with very f in e  s i l t  e la s t ic s  widely 
sca tte red . S id e rite  obscures much d e ta i l  in  sand,however d ia 
genetic sequence i s  quartz  overgrowths f i r s t ,  k a o lin ite  next, and 
s id e r i te  l a s t .
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I . 2128, core 142, sample 6, depth 1,594 f t .

I I .  F e ld s p a th ic  Subgrayw ackej m e g a s c o p ic a lly  u n ifo rm  l i g h t  o l iv e  g ra y  
sa n d .

I I I .  No lin e a tio n s  v is ib le ,  f in e  sand grains angular to  subrounded in  
p laces , average g ra in  s ize  0.17 mm.

IV. K ao lin ite , 5^j granular aggregates, a ttack in g  q u artz , p h y ll i te  
fragm ents, p lag io c la se , o rthoc lase  and e sp e c ia lly  c lay  m atrix .

S id e r i te , anhedral granular c lu s te r s ,  commonly along grain
boundaries.

C a lc ite , t ra c e ;  d iffu se , throughout c lay  m atrix .

P y r ite , t ra c e ;  euhedral c ry s ta ls ,  commonly asso c ia ted  w ith 
leucoxene.

C hlorite  and I l l i t e , tra c e ; fib ro u s  c lu s te rs  rep lac ing  c lay  m atrix .

V. Quartz, 44^J subangular to  subrounded, overgrowths common, some 
crenulated  "pressure so lu tion" co n tac ts , a ttacked  by s id e r i te  and 
k a o lin ite ,  minor in c lu sio n s , ex tin c tio n  commonly sharp.

Metamorphic Rock Fragments, 19^; one-fourth  a re  composite quartz , 
remainder p h y ll i te  fragm ents, sca tte re d  p h y ll i te  rep laced  by 
k a o lin ite ,  c h lo r ite  or i l l i t e .

Volcanic Rock Fragments, 2$\ f in e -g ra in ed  p o ly c ry s ta llin e  
aggregates o f quartz and fe ld sp a r .

O rthoclase, 8^; commonly a l te re d .

Clay M atrix , 8^; i l l i t e  and c h lo r ite  w ith  sc a tte re d  carbonate, 
some areas o f r e c ry s ta l l iz a t io n .

Chert, rounded g ra in s, a ttacked  by k a o lin i te .

P lag io c la se , le s s  a l te r a t io n  than in  o rth o c la se .

Also tra c e s  o f p lu ton ic  rock fragm ents, m agnetite -ilm en ite , leu 
coxene, c h lo r ite ,  muscovite, and b io t i t e  micas.

VI. A ll c lay  types appear well c ry s ta l l in e  on x -ray  d iffractogram s.
This i s  supported o p tic a lly  by frequent a reas of r e c ry s ta l l iz a t io n  
and auth igenic k e o lin ite .  The apparent order of d iagenetic  change 
i s  quartz overgrowths f i r s t  and s id e r i te  l a s t .  R e c ry s ta lliz a tio n  
of c lays, formation of k a o lin ite ,  in tro d u c tio n  of c a lc i te ,  and 
growth of p y r ite  are in term ediate  in  undetermined o rder. Anomalously 
f re sh  p lag io c lase  re la t iv e  to  potassium fe ld sp a rs  i s  common.
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I . 2131, core 142, sample 15c, depth 1 ,624 f t .

I I .  A rgillaceous Pelmatazoan C alcaren ite ; numerous f o s s i l  fragments 
in  f in e  p e tro life ro u s  groundmass.

I I I .  Completely d isrup ted  bedding although ex ce llen t alignment w ithin  
contorted  lam inations i s  shown by organic d eb ris , m icas, and 
c lay s .

IV. C a lc ite , 60^; most as s h e ll  fragment replacem ent, remainder as 
m ic r i t ic  and coarsely  re c ry s ta l l iz e d  sparry  cement.

P y r i te , 10%; rep lacing  f o s s i l  deb ris  p a r t ly  or com pletely.

V. Clay M atrix , 19%; sta ined  by p e tro life ro u s  organic resid u e ,
x -ray  shows degraded i l l i t e  and c h lo r i te ,  concentrated in  laminae.

Q uartz, 6%; f in e  to  very f in e  s i l t ,  unevenly d is tr ib u te d .

Organic Opaques, 5%; elongate a re a s , commonly w ith in  shaley 
p o rtio n s , p e tro life ro u s  odor.

Muscovite and C h lo rite , tra c e ;  f in e  la th s  w ith in  quartz  s i l t  
a rea s .

VI. Diagenetic changes lim ited  to  c a lc i te  r e c ry s ta l l iz a t io n  and
p y r ite  form ation. P e tro life ro u s  s ta in  makes d e ta ile d  d esc rip tio n  
d i f f i c u l t .  F o ss il deb ris  in  order of decreasing abundance includes 
fragments from pelmatazoans, gastropods, pelecypods, bryzoans, 
brachiopods, c rin o id s , and t r i l o b i t e s .  P erm eability  has probably 
remained low since clays remain in  degraded cond ition .
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I .  2133j core 142, sample 18a, depth 1,640 f t .

I I .  Subarkosej meditim to  f in e  sand, l ig h t  o live  gray to  l ig h t  brownish
gray, bro-vmish areas due to  high concentration  of s id e r i te ,  tex tu re  
m agascopically uniform.

I I I .  Subangular to  subrounded medium and fin e  sand w ith some in te r -
granular f in e  and medium s i l t ,  g ra ins cemented by la rg e  o p tic a lly
continuous areas of c a lc i te ,  abundant s id e r i te ,  and some c lay .

IV. S id e r i te , 9^: sca tte red  throughout but h ighly  concentrated in  a
0.5 cm. zone p a r a l le l  to  bedding, g ranular c lu s te rs  along gra in  
boundaries and f ra c tu re s , ra re ly  w ithin  p lag io c lase  g ra in s , 
rep lac in g  c a lc i te ,  fe ld sp a rs , q u artz , k a o lin i te ,  and rock fragm ents.

C a lc ite , 1%‘. sparry  cement, o p tic a lly  continuous areas engulfing 
numerous sand g ra in s , a ttack s  a l l  types of c la s t ic  g ra in s—espec
i a l l y  fe ld sp a rs .

K a o lin ite , 5%: p o ly c ry s ta llin e  aggregates between sand g ra in s,
rep lac ing  quartz  and fe ld sp a rs .

P y r i te , tra c e ;  randomly sc a tte re d  in d iv id u a l and p o ly c ry s ta llin e  
g ra in s .

V. Q uartz, 51^: subangular to  subrounded, an g u la rity  magnified by
overgrovrths and c a lc i te  a tta c k , some replacement by s id e r i te  and 
k a o lin i te ,  g ra in s commonly s tra in e d , vacuoles common, sca tte red  
zircon and r u t i l e  in c lu s io n s .

Metamorphic Rock Fragments, 8^: c h lo r ite  sc h is ts  and quartz
aggregates w ith crenulated  co n tac ts .

Q rthoclase, 6^: a lte re d  to  c lay  to  varying ex ten ts , edges
corroded by c a lc i te  and k a o lin i te .

Volcanic Rock Fragments, IS'- very f in e  c ry s ta ll in e  aggregates.

P lu tonic Rock Fragments, 3^: coarsely  c ry s ta ll in e  quartz- 
fe ld sp ar aggregates and in tergrow ths.

M icrocline, Z%% commonly severely  a lte re d .

P e r th i te , 2%\ commonly severe ly  a lte re d .

Clay ( l l l i t e ? ) ,  2%'. f in e  widely dissem inated m atrix .

Also tra c e s  of zircon , r u t i l e ,  ch e r t.
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2133" -(Continued).

VI. In  ad d itio n  to  auth igenic k a o lin ite ,  some re c ry s ta l l iz a t io n  of 
c h lo r ite  w ith in  s c h is t  fragments and of "muscovite" w ithin clay  
i s  p re se n t, order of authigenic growth chronolog ically  i s  quartz 
overgrowths, k a o lin ite  form ation, c a lc ite  cement, s id e r i te .  No 
c le a r  evidence fo r  r e la t iv e  p o s itio n  of p y r ite  or re c ry s ta ll iz e d  
c h lo r ite  and i l l i t e  i s  p resen t.
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I . 234-0, core 627, sample 3b, depth 13,751 f t .

I I .  A rgillaceous Subarkose: very f in e  grained, d isrup ted  ir re g u la r  
su b p ara lle l c lay  lam inations, iron-oxide s ta in  ir re g u la r ly  
d is tr ib u te d .

I I I .  Disrupted ir re g u la r  bedding defined by a rg illaceo u s  concentrations 
suggests slumping of unconsolidated m a te ria l. D e tr ita l  muscovite 
and c h lo r ite  p a r a l le l  to  bedding, and f in e  g ra in  size  suggest low 
energy d ep o sitio n a l environment. Average g ra in  s ize  0.08 mm.

IV. S id e r ite , 2%'. widely sca tte red  aggregates of f in e  s i l t - s i z e  
anhedral grains rep lacing  c a lc i te .

C a lc ite , sparry  to  cloudy cement, rep lac ing  quartz .

K ao lin ite , 1^; fine-g ra ined  c lu s te rs ,  commonly adjacent to  
a lte re d  fe ld sp a rs .

V. Quartz, 61%: subrounded to  subangular, g rains commonly in te rlo c k
w ith sca tte red  fe ld sp ars  included suggesting p lu to n ic  rock fragm ents, 
commonly etched by c a lc i te ,  v ariab le  e x tin c tio n .

Clay M atrix, 14%: i l l i t e (? ), sc a tte re d  throughout sand and con
cen trated  in  th in  discontinuous la y e rs , commonly iron-oxide s ta in ed .

Q rthoclase, 8%: subrounded g ra in s, commonly a lte re d  to  clay .

C h lo rite , 4%: as ind iv idual mica la th s .

Metamorphic Rock Fragments, 1%: c h lo r i t ic  p h y ll i te  and composite
quartz .

Volcanic Rock Fragments, 1%: composite q u a rtz -fe ld sp a r, f in e 
grained aggregates.

Muscovite, 1%: la th s ,  commonly b en t.

P lag io c lase , 1%: a lte re d  subangular g ra in s, some c lo se ly  associated
with qu artz .

Leucoxene, 1%: widely sca tte red  subrounded g ra in s .

M agnetite-ilm enite, 1%: widely sca tte red  subrounded g ra in s.

Limestone Rock Fragments, 1%: widely sc a tte re d , subrounded to
rounded, m ic r i t ic .

Organic Opaques, tra c e : carbonaceous p la n t fragm ents.
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234-0— ( Continued).

VI. Varied source a rea—igneous, metamorphic, sedimentary. No c le a r  
evidence o f quartz  overgrowths, c a lc i te  rep laces  quartz and 
fe ld sp a r, s id e r i te  rep laces c a lc i te ,  chronologic re la tio n sh ip  
between carbonates and au th igen ic  k a o lin ite  not c le a r . Other 
a l te ra t io n s  are  a r g i l l iz a t io n  of fe ld sp ars  and form ation o f 
leucoxene.
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I . 2341, core 285, sample 104, depth 12,754 f t .

I I .  A rgillaceous Subarkose; medium l ig h t  gray coarse s i l t  w ith 
su b p ara lle l dark shaly lenses and laminae ( le ss  than  1.0 mm) 
shovâng sm all-sca le  crossbedding and d is ru p tio n s .

I I I .  M ajority of th in  sec tio n  occupied by a  close m ixture of f in e  c lay  
( i l l i t e  from x-ray) and carbonate. An accurate  p o in t count i s  
d i f f i c u l t  due to  strong masking by carbonate replacem ent. Dark 
laminae co n s is t of iron-ox ide s ta in ed  aligned  c lay  w ith abundant 
p o ly c ry s ta llin e  p y r ite  masses and some carbonaceous m a te r ia l.

IV. C alc ite  and Dolomite, 24^: anhedral "groundmass" w ith  some
sparry  c ry s ta ls  and dolomite rhombs, rep lac in g  a l l  d e t r i t a l  
m a te ria l. Rhombs are 0.04 mm and sm aller.

P y r i te , 14%: as p o ly c ry s ta llin e  masses, commonly 0.10 mm, widely
d is tr ib u te d  but more common in  a rg illac eo u s  carbonaceous lam inae, 
apparen tly  rep lac ing  organic d e b ris .

V. I l l i t e , 30%: abundant throughout s lid e  but concentrated in  th in
iron-oxide-stained laminae. Obscured by carbonates, good alignment.

Quartz, 15%: angular to subrounded grains, strongly etched by
carbonates, O.O4 mm common size, percentage is minimal.

P lag io c lase , 6%: angular coarse s i l t  g ra in s , most g ra ins f re s h
except fo r  p e rip h e ra l carbonate a tta c k .

Qrthoclase, 5%: grains angular to subrounded, attacked by
carbonate, altering to clay.

P e r th i te , 2%: angular to  subrounded, a ttacked  by carbonate,
a l te r in g  to  c lay .

Organic Opaques, 1%: carbonaceous, elongate , commonly surrounded
or being rep laced  by p y r i te ,  more common in  shaly  laminae.

Micas» 1%: muscovite with some chlorite and biotite, subparallel
alignment, minor distortion, attacked by carbonates.

Leucoxene, 1%: subrounded, widely distributed, coarse silt.

Also tra c e s  o f maghematite, m agnetite -ilm en ite , a p a t i te ,  graphic 
q u artz -fe ld sp ar p lu to n ic  g ra in s , metamorphic rock fragments, 
lim estone fragm ents.
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I . 2342, core 500, sample 3b, depth 8,779 f t .

I I .  Feldspath lc subgrayTr/acke: f in e  to  very f in e  l ig h t  colored (N 6 . 5)
sand in terlam inated  w ith iro n -o x id e -s ta in ed , o rg an ic -rich , micaceous 
shale  la y e rs .

I I I .  Subparalle l lam inations with ob late  f in e  sand lenses w ithin shale
lam inations, sand grains angular to  subrounded, mica and c lay  shows 
ex ce llen t alignm ent, sand-shale con tacts  sharp except in  v ic in i ty  
of sand " in t r a c la s ts ."

IV. Carbonate, l̂ ox as c a lc i te  cement and some w idely sca tte red
s id e r i te  g ranules.

K ao lin ite , 3$: c lu s te rs  of f in e  ( le ss  than  0.002 mm) granules,
commonly bordering and in tru d in g  in to  a r g i l l iz e d  fe ld sp ars  and 
p h y ll i te  fragm ents.

P y r i te , tra c e : very f in e  aggregates, r a re ly  in  sh a le .

V. Q uartz, f in e  sand, coarse s i l t  in  shaly  lam inae, angular
to  subrounded, etched by c a lc i te ,  g ra ins commonly severely  
s tra in e d .

Clay M atrix, 13^: c h lo r ite  and i l l i t e ,  secondary c ry s ta l l iz a t io n
suggested a t  p laces by coarse fib ro u s  appearance, bent around sand 
g ra in s , ex ce llen t alignment w ithin  shale lam inae.

Metamorphic Rock Fragments, 12^; composite quartz  g ra in s , 
c h lo r i t ic  p h y l l i te  and s c h is t  g ra in s .

Q rthoclase, 1%'. subangular to  subrounded g ra in s , m ostly in  sand 
p o rtio n , g rains attacked  by auth igenic k a o lin ite  and in  p laces 
by i l l i t i c  and c h lo r i t ic  r e c ry s ta l l iz a t io n .

Mica, 5^: approximately equal amounts o f c h lo r i te ,  b io t i te  and
muscovite as d is to r te d  la th s  in  sand p o r tio n , gen tly  warped in  
shale p o rtio n .

Volcanic Rock Fragments, 3%' f in e -g ra in ed  aggregates of quartz 
and fe ld sp a r.

P lag io c la se , 2$: sca tte re d  angular la th s ,  s e le c tiv e ly  a rg i l l iz e d
along twin boundaries.

Organic Opaques, 2%\ elongate carbonaceous p a r t ic le s ,  almost 
exc lusive ly  w ith in  sh a le .
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2342— ( Continued.)

V. (Continued) .

M agnetite-ilm enite , 20: coarse s i l t ,  subrounded, sca tte red
throughout sand and sh a le .

Hematite, 1^: f in e  sand, subrounded in  sand p o rtio n , as s ta in  in
shale .

Limestone Fragments, rounded f in e  sand g ra in s , m ic r i t ic .

A lso t r a c e  am ounts o f  le u c o x e n e , c e l lo p h a n e , s t a u r o l i t e ,  e p id o te ,  
and z i r c o n .

VI. Varied source a rea , metamorphic fragments predominate, some
suggestions of r e c ry s ta l l iz a t io n  and g ra in  growth among c h lo r ite  
and i l l i t e ,  k a o lin ite  new m ineral growth most commonly assoc ia ted  
w ith c h lo r ite  rock fragments or potassium fe ld sp a r . Concentration 
of organic d eb ris  and l i t t l e ,  i f  any diagenesis- in  shale suggests 
in t r a s t r a ta l  f lu id  movement confined to  sands w ith l i t t l e  sand- 
8hale in terchange.
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I . 2343, core 278, sample 19, depth 12,349 f t .

I I .  Calcareous Arkose: medium gray, medium sand, th in  lam inations and
film s of dark gray micaceous shale , megascopic black carbonaceous 
flakes throughout sand.

I I I .  Randomly o rien ted , poorly so rted , subangular g ra in s , s ize  range
from 0.01 mm to  0.60 mm (average 0.30 mm) in  ad d itio n  to  clay ,
organic f lak es  d isp lay  su b p ara lle l alignment m egascopically but 
no alignment i s  noted in  m icrscopic in v e s tig a tio n .

IV. C a lc ite , 43$: cement throughout sample, a ttack in g  quartz  and
fe ld sp ars , x -ray  shows minor dolom ite.

P y r ite , 1$: commonly associa ted  w ith organic m a te r ia l.

K ao lin ite , tra c e : p o ly c ry s ta llin e  pa tches, commonly associated
w ith o rthoc lase .

V. Quartz, 16$: subangular g ra in s , vacuoles common, few g rains have
abundant c ry s ta ll in e  in c lu sio n s , a ttacked  by c a lc i te .

P e r th i te , 8$: varying amounts of a l te r a t io n ,  sca tte re d  grains
show highly  a lte re d  sodic p o rtio n , nearly  f re sh  potash .

Q rthoclase, 8$: wide s ize  range, from la rg e s t  to  sm allest in
s lid e  (0.6 mm—0.01 mm), commonly in te n s iv e ly  a lte re d  to  c lay .

Graphic Ihtergrow ths, 8$: v a r ie ty  of geometric p a tte rn s  of
quartz in  o rthoclase and m icrocline , s c a tte re d  square euhedral 
beta quartz in  o rthoc lase , fe ld sp ar p o rtio n  commonly s e r ic i t iz e d .

Chert, 4$: subrounded to  rounded g ra in s , some carbonate a tta ck .

Limestone Fragments, 4$: rounded m ic r it ic  g ra in s .

Volcanic Rock Fragments, 4$: fine-g ra ined  aggregates, trid y m ite(?)
needles common.

Clay, 2$: i l l i t e  as unevenly d is tr ib u te d  m atrix .

P lag io c lase , 1$: a lte re d  but commonly le s s  in ten se  than o rthoc lase .

M icrocline, 1$: commonly in ten se ly  a lte re d , a ttacked  by carbonate.

Also tra c e s  of m agnetite-ilm enite , leucoxene, z ircon , muscovite, 
b io t i te ,  c h lo r ite  micas.
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234-3— ( Continued)

VI. C alcite  overwhelms n early  everything, p lag io c lase  not as s trong ly  
a lte re d  as K -feldspar. From x -ray  in v e s tig a tio n , shale associa ted  
w ith th is  sand contains dolomite and minor c a lc i te  as opposed to  
c a lc i te  and minor dolomite in  sands. Local d eriv a tio n  of Mg from 
clays o f shale  probable. Graphic intergroT^rths s im ila r to  Wichita 
Mountain g ra n ite s , e sp ec ia lly  Lugert G ranite.
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I .  2344-j core 142, sample 19c, depth 1,537 f t .

I I .  S id e rite  Concretion; m ic r i t ic  s id e r i te  w ith ir r e g u la r ly
sca tte red  very f in e  sand and p y r ite .

I I I .  Randomly o rien ted  mica la th s  and randomly-shaped areas o f c la s t ic
concentration  suggest p o s t-d ep o sitio n a l d is to r t io n . Large (to
0.38 mm) elongate carbonaceous areas randomly d is tr ib u te d , 
commonly rep laced  by f in e  p o ly c ry s ta llin e  p y r ite .

IV. S id e r i te , 91%: m ic r i t ic ,  a ttack in g  d e t r i t a l  quartz  and fe ld sp a r,
void f i l l i n g s  are  coarser g ra in s (0.004 mm). Percentage a maxi
mum, some d e t r i t a l  m a te ria l probably obscured.

P y r i te , 3%: as euhedral c ry s ta ls  (0.008 mm) and fine-g ra ined
p o ly c ry s ta llin e  aggregates, the l a t t e r  confined to  carbonaceous 
a re a s .

K ao lin ite , 2%: ir re g u la r  p o ly c ry s ta llin e  patches, 0 .2  mm and
sm aller.

V. iguartz. 2%: subangular to  subrounded, i r re g u la r  o u tlin es  due to
s id e r i te  a tta c k , sharp e x tin c tio n  common, minor r u t i l e  in c lu sio n s , 
g ra ins widely sca tte red  but commonly concentrated in  poorly- 
defined a reas .

Cellophane, 1%: randomly d is tr ib u te d , rounded, somewhat la rg e r
than quartz g ra in s .

Also tra c e s  of m uscovite, b io t i t e ,  metamorphic rock fragm ents, 
volcanic rock fragm ents, o rth o c lase , ch e r t, carbonaceous 
m a te r ia l. (The l a t t e r  was probably i n i t i a l l y  p resen t in  higher 
percentage but now replaced by p y r i t e ) .

VI. M ic ritic  s iz e  of s id e r i te  suggests "primary" form ation. S id e rite  
a ttack in g  e s s e n tia l ly  a l l  d e t r i t a l  g ra in s . P y rite  rep lacing  
organic m a te ria l suggests reducing environment near organic debris  
w ith su lfu r  from organ!cs and iro n  from s id e r i te .  Authigenic 
k a o lin ite  c lu s te rs  have shapes suggesting void f i l l i n g s ,  some 
c lu s te rs  appear to  be rep lac in g  fe ld sp a rs .
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I . 2345» core AL3, sample 50, depth 100 f t .

I I .  Graphic Arkose; medium to  coarse sand, m egascopically 
homogeneous.

I I I .  P lu ton ic  graphic intergrovrbh fragments dominate as angular to  
subangular g ra in s 0 .9 mm to  0 .2  mm, averaging 0 .4  mm. Widely 
d is tr ib u te d  in d iv id u a l quartz  s ca tte red  as subrounded to  
rounded g ra ins 0.1 to  0 .2  im  diam eter. Clay p resen t commonly 
as coating  on g ra in s , commonly iron-ox ide s ta in ed .

IV. K ao lin ite  and " I l l i t e , "  B%: as coating around grains and in
cleavage p lanes, a ttack in g  fe ld sp a rs , v e i l  c ry s ta l l in e  elongate 
p la te s  and verm icular ta b le ts .

C a lc ite , 2%i as sporadic cement, a ttack s  fe ld sp a r .

P y r ite , tra c e :  rep lac ing  m agnetite(? ) .

V. P lu ton ic  Graphic Rock Fragments, 36%: m ajo rity  are  graphic
in tergrow ths of quartz  and p e r th ite  or quartz  and o rthoc lase , 
fe ld sp ars  a rg i l l iz e d  to  varying ex te n t.

Q uartz, 18%: m ajo rity  as composite g ra in s, some rounded gra ins
apparen tly  recycled  sedimentary g ra in s .

P e r th i te , 10%: sodic fe ld sp ar commonly more a lte re d .

Volcanic Rock Fragments, 10%: fin e -g ra in ed  p o ly c ry s ta llin e
fragm ents.

O rthoclase, 9%: commonly a rg i l l iz e d  and rimmed by authigenic
c lay .

M icrocline, 6%: commonly a rg i l l iz e d  and rimmed by authigenic
clay .

A lso  t r a c e s  o f  b i o t i t e ,  m u sc o v ite , m a g n e t i t e - i lm e n i t e ,  le u c o x e n e , 
r u t i l e ,  z i r c o n ,  to u rm a l in e .

VI. Micas bent around o ther g ra in s . Coarsely c ry s ta ll in e  c lay  around 
grains and along fra c tu re s  commonly iron-ox ide sta ined  and s l ig h t ly  
p leochroic thus not o p tic a lly  a ty p ic a l k a o lin i te ,  X-ray p a tte rn s  
show very-w ell c ry s ta l l in e  k a o lin ite  accounting fo r  n early  a l l  the 
cla.^ m ineral con ten t, s l ig h t  pleochroism suggests d ic k ite .
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I .  234-6, core 321, sample 14-b, depth 9.726.

I I .  P y r itife ro u s  Feldspathlc Suhgrayv;acke: su b p a ra lle l in terlam inated
dark g reen ish  gray coarse s i l t  and very f in e  sand and greenish  
black sh a le , d isrup ted  lam inations.

I I I .  S u b p ara lle l, in  p laces d is r tç te d  lam inations defined by
co n cen tra tio n .o f c lay , lam inations d i s t in c t  m egascopically but 
g rad a tio n a l in  th in  sec tio n , alignment of p la ty  and elongate 
m inerals in  shaly  p o rtio n  i s  good, moderate in  coarser p o rtio n .

IV. C a lc ite , 16^: cement, almost to t a l ly  confined to  s a n d -s i lt
p o rtio n .

P y r i te , S%i p o ly c ry s ta llin e  aggregates in  s i l t  and edges of 
sh a le , commonly associa ted  with organic d e b ris .

C h lo rite , 1^: fib rous masses, commonly w ith in  d e t r i t a l  f in e 
grained c lay  and fra c tu re s  of fe ld sp a rs .

S id e r i te , 1^: in d iv id u a l anhedral g ra ins (0.005 mm) rep lacing
c a lc i t e .

K a o lin ite , tra c e :  p o ly c ry s ta llin e  aggregates, in  s i l t ,  commonly
ad jacen t to  o rthoclase  and p e r th i te .

V. Q uartz, angular to  subrounded coarse s i l t  and very f in e  sand,
vacuoles common, undulose to  sharp e x tin c tio n , replacement by 
c a lc i te  common.

O rthoclase, 8/S: a lte re d  to  varying ex ten t, a ttacked  by c a lc i te .

Metamorphic Rock Fragments, l%x subrounded composite quartz 
and p h y l l i te  fragm ents.

M uscovite, k%' la th s  in  s i l t y  a re a s , undisturbed to  bent to  
broken depending upon proxim ity to  s i l t  g ra in s .

Clay M atrix, U%' i l l i t e  (x -ray ), good alignment in  shaly 
lam inations only.

C h lo rite , 2%'. la th s  s im ila r to  m uscovite.

B io t i te , 2%'. la th s  s im ila r to  m uscovite.

P lag io c la se , 2%: le s s  a lte re d  than  o rth o c lase .

P e r th i te , 1^: s e le c tiv e ly  a ttacked .

Volcanic Rock Fragments, 1^: p o ly c ry s ta llin e  fin e -g ra in ed  aggregates.
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234-6— (Continued).

V. (Continued) .

Limestone Fragments, well-rounded coarse s i l t  and very fin e
sand, m ic r i t ic .

Also tra ces  of p lu ton ic  rock fragments (o rthoclase-quartz  
aggregates and some graphic in terg row ths), ch e rt, leucoxene, 
organic carbonaceous d eb ris , tourm aline, m agnetite-ilm enite .

VI. C alcite  a ttack in g  quartz and fe ld spar and rep lacing  m atrix  c lay . 
Authigenic and re c ry s ta lliz e d  c lay  not attacked by c a lc i te ,  thus 
probably postdates c a lc i te .  S id e rite  confined to  c a lc i te .  
Organic m a te ria l p y ritiz ed  in  s i l t  p o rtion  but only ra re ly  in  
arg illaceo u s areas. K -feldspars more a lte re d  than p lag io c lase .
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I .  234-7, core 316, sample 1c, depth 3,715 f t .

II. Qrthoqiiartzite: friable, magascopically uniform olive gray sand.

III. Very-well-rounded medium quartz sand (average 0 .4  mm) w ith
i n t e r s t i t i a l  subrounded to  subangular coarse quartz  s i l t  (average
0.05 mm) very weakly "cemented" w ith  clay  m atrix .

IV. No au th igen ic  components o p tic a lly  id e n tif ie d .

V. Quartz Sand, 71%: very w ell rounded, high sp h e ric ity , some
in te rp e n e tra tio n  of g ra in s , wavy e x tin c tio n , most g rains c le a r ,  
some w ith abundant vacuoles, o rien ted  r u t i l e  needles, sca tte red  
tourm aline and zircon in c lu sio n s ,n o  overgrowths.

Quartz S i l t , 19%: subrounded to  subangular, minor in c lu sio n s .

Clay Matrix, 10%: illite (by x-ray).

Chert, t ra c e :  s i l t  s iz e .

VI. Quartz probably o r ig in a lly  of p lu ton ic  o r ig in . Small amount o f 
o rthoclase and dolomite a re  in d ica ted  by x -ray  in v e s tig a tio n , 
not id e n tif ie d  o p tic a lly . Lack of cement and auth igenic com
ponents suggest l i t t l e  f lu id  movement through sands, d esp ite  
f r i a b i l i t y  p o ro s ity  and perm eab ility  are  low due to  i n t e r s t i t i a l  
c lay . Compare w ith th in  sec tio n  2348»
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I .  2348, core 316, sample la ,  depth 3,710 f t .

I I .  O rth o q u artz ite : m egascopically uniform o liv e  gray sand w ith 
sc a tte re d  ir re g u la r  dark lam inations, w ell in d u ra ted .

III. Very-well-rounded medium quartz sand (average 0.4 mm) with
interstitital subrounded to subangular coarse quartz silt
(average 0.05 mm), tightly cemented with calcite and dolomite 
and quartz overgrowths.

IV. Dolomite, 10^; abundant rhombs, rep lac in g  c a lc i te ,  a ttack in g
q u a rtz .

Quartz overgrowths. 8^; on a l l  g ra in  s iz e s ,  commonly in te rlo c k s  
g ra in s .

C a lc ite , 4/S: as o p tic a lly  continuous a re a s , a ttack in g  q u artz ,
being replaced by dolom ite.

V. Quartz Sand, 60^: very w ell rounded g ra in s , common overgrowths,
undulose to  composite e x tin c tio n , some vacuoles, abundant 
z ircon , some r u t i l e  needles and g ra in s .

Quartz S i l t , 16%: angular to  subrounded, abuncant overgrowths.

Clay ( i l l i t e ) ,  2%: i n t e r s t i t i a l  m atrix , being a ttacked  by
carbonates.

VI. Compare w ith th in  sec tio n  2347. The c lay  in  th i s  in te rv a l o f the 
core i s  la rg e ly  segregated in to  shale laminae (none in  th is  th in  
sec tion ) allowing much higher perm eab ility  and p o ro s ity . Quartz 
overgrowths occur f i r s t ,  "pressure so lu tio n "  second, c a lc i te  
th ird ,  dolomite most re c en tly .



APPENDIX G 

ANALYTIC PROCEDURES

General Statement 

Samples fo r study were se lec ted  from cores on f i l e  a t  the  

'un iversity  of Oklahoma Core and Sample L ibrary . A to t a l  of 14 cores 

from varying depths and geographically  d ispersed  lo ca tio n s  (see F ig . 2) 

were chosen fo r  d e ta ile d  in v e s tig a tio n . From these cores, more than 

125 samples were thoroughly examined by various x -ray  d if f ra c tio n  

techniques. Twenty-eight of the samples were subjected to  x-ray  

fluorescence a n a ly s is . The lo ca tio n  of the  cores and d esc rip tio n s  of 

the samples are  given in  Appendix A.

X-Ray Dif f r a c t io n  

R epresentative samples from each li th o lo g ie  u n it  were 

separated  and ground in  an agate m ortar u n t i l  a l l  m a te r ia l passed an 

80-mesh dry  s ie v e . A s p l i t  f ra c tio n  of each was sieved onto a g lass  

s lid e  coated w ith  a film  of petroleum j e l l y  which serves as an in e r t  

adhesive. X-ray analyses were made of th ese  randomly —orien ted  bulk 

powder samples to  determine o v e ra ll m ineral composition and to  lo ca te  

"edge" r e f le c t io n s  of the  c lay  m inera ls .
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A second s p l i t  f ra c tio n  of each was d ispersed  in  d i s t i l l e d  

water by an u ltra so n ic  transducer (Branson B o n ifie r, model S125). The 

samples were v ario u sly  s iz e -fra c tio n e d  (sp h e rica l equ ivalen t) by 

s e t t l in g  techniques based upon S tokes' Law (Folk, 1965, p . 40). Floc

cu la tio n  was encountered in  a few samples and was elim inated  by repeated 

washings ifith  d i s t i l l e d  w ater. Suspensions o f th ese  s ize  f ra c tio n s  were 

allowed to  s e t t l e  and dry a t  60° C on g lass  s lid e s  in  order to  enhance 

basal re f le c t io n s  of the  clay m inera ls . D uplicate o rien ted  s lid e s  were 

prepared of the less-than-4-m icron  f ra c tio n  fo r  each sample. One s lid e

was x-rayed before and a f te r  heating  to  tem peratures varying from 100° C

to  700° C. The o ther s lid e  was x-rayed a f te r  a minimum of 3 hours

exposure to  a sa tu ra ted  ethylene g lyco l atmosphere a t  60° G.

A th ird  s p l i t  sample of approximately one-fourth  of the samples 

was tre a te d  w ith warm 10^ HOI fo r  12 hours and then sedimented on g lass 

s l id e s .  This procedure was used to  confirm the  presence of k a o lin ite  

by removing the  in te rfe ren ce  of c h lo r ite .

Both North American Phillips (Norelco) and Siemens-Halske 

diffraction units were employed in these investigations. Nickel- 

filtered Cu (K-alpha) radiation generated at 40 KV and 20 ma on the 

former and 35 KV and IS ma on the latter was used. The diffracted 

radiation was detected with scintillation counters. A scanning rate of 

1° 20/min was used with scale factor and multiplier values varied to 

obtain optimum resolution on the diffractogram strip charts. Diffracto- 

grams were obtained from 2° to 65° 20 for powder samples and from 3° to 

30° 20 for oriented samples.
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Examples of d if f ra c  to grams of a ty p ic a l sand-shale p a ir  are  

shown on the  follow ing four pages.

X-Ray Fluorescence

A to ta l  o f  28 samples were se lec ted  fo r  bulk chemical analysis  

by x-ray  fluorescence. Of th ese , 5 are from Permian s t r a ta ,  3 from 

Ordovician s t r a ta ,  and the remaining 20 represen t 10 sand-shale p a irs  

from Desmoinesian s t r a ta .  The analyses of 9 samples have been re jec ted  

because of questionable t o t a l  percentages. Most of these re jec ted  

analyses in d ica ted  unusually high amounts o f carbonate and/or su lfu r .

The to ta l s  fo r  these samples are well over 100% due to  an appreciable 

d ifference  in  m atrix  e f fe c t between the samples and the  standards used 

causing le s s  fluorescence rad ia tio n  to  be absorbed in  the samples than 

in  the standards.

Samples were prepared by g rin d in g .in  an agate mortar u n t i l  a l l

m ateria l passed a  200-mesh sieve. Each sample was then combined w ith

su ff ic ie n t b inder (polyvinyl alcohol) to  achieve a mixture containing

80% sample. These m ixtures were then pressed in to  d iscs  a t  approxima te ly  

215 to n s /in . p ressu re . Standard samples had prev iously  been prepared in  

a s im ila r manner. These samples were obtained from the U. S. Geological 

Survey s i l i c a te  rock standards and the U. S. Bureau of Standards.

Analyses were run on a Siemens-Halske sequen tia l x-ray  

fluorescence spectrom eter, model SRS-1. For calcium and l ig h te r  elements, 

a vacuum of less-than-100 microns was kept on the system. A chromium 

tube and gas-flow d e tec to r were used fo r a l l  elements except manganese 

and iro n  fo r  which a tungsten tube and s c in t i l la t io n  counter were
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E F F E C T  O F  H E A T  T R E A T M E N T  
Shale Sample 6 3 0 /7  - -  L e s s  Than 4 M icron Size

20°  28

ORIENTED

ORIENTED  
500°C 30 min

ORIENTED  
550°C 30 min

ORIENTED  
600°C 30 m in

ORIENTED  
650°C 30 m in
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ORIENTED

ORIENTED  
500°C 30 m in

ORIENTED  
550°C 30 m in

ORIENTED  
600°C 30 m in

ORIENTED  
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E F F E C T  O F  A C I D  T R E A T M E N T  I 
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employed. D iffrac tio n  c ry s ta ls  and e lec tro n ic  con tro ls  were varied  as 

necessary fo r each element.

Results o f  the  chemical analyses, by weight percen t, are  

recorded on the follow ing page.



CHEMICAL ANALYSES

SlOg AlgO^ FeO MgO K2O CaO P2O5 NagO MnO TiOs S C1& Ig.Loss^ T otal

Desmoinesian
142/9

Shale
56.1 19.6 7.93 2.82 4.01 0.28 0.16 1.42 0.14 1.31 0.11 0.18 5.87 99.75

142/ 15c 53.0 21.9 6.14 1.18 2.58 1.41 0.10 0 .74 0.04 1.19 7.21 0.09 9.85 105.34
142/190 47.8 23.7 9.82 2.17 4"96 0.64 0.27 1.08 0.18 1.08 2.99 0.17 6.97 101.66
106/1 58.4 19.7 8.30 2.97 3.63 0.38 0.16 0.98 0.18 1.04 0.19 0.11 6.78 102,71
630/7 60.5 19.0 5.81 3 .47 3.57 0.20 0.13 1.38 0.03 1.28 0.38 0.12 4.76 100.51
360/6 52.8 23.6 7.05 2.60 4.34 0.34 0.15 0.99 0.08 1.06 0.97 0.09 8.23 102.21
278/17 57.8 18.3 3.77 3.77 4.76 5.11 0.18 0.99 0.03 1.16 0.25 0.01 8.93 105.05
627/ 3a 57.6 23.2 4.50 2.18 4.59 0.18 0.14 1.18 • 0 .04 •1.41 0.15 0.01 6.22 101.39
Desmoinesian
142/9

Sand
73.0 12.5 4.12 1.50 1.75 0.18 0.11 1.69 0.04 0.72 0.10 0.23 2.00 97.71

106/6 74.1 7 .0 3 .44 l o l l 0.70 7.96 0.14 0.73 0.15 0.48 0.17 0.08 5.40 101.38
630/7 75.1 11.3 3.92 1.23 1.17 0.91 0.10 1.26 0.03 0.36 0.25 0.05 2.65 98.28
500/ 3a 76.2 7 .6 4 .64 1.25 0.73 3.53 0.18 1.11 0.12 1.41 0.52 0.03 2.38 99.67
278/17 55.8 10.6 4.29 3.49 2.74 10.42 0.23 1.40 0 .04 0.60 0.51 0.01 9.19 99.31
627/3b 85.9 7 .4 3.45 0.83 0.80 0.33 0.10 1.24 0.07 0.54 0 .04 0.02 1.66 102.36
Permian Shale 
Fargo/32 51.6 16.7 8.49 8.71 4.81 2.44 0.19 0.92 0.13 0.82 0.03 0.02 8.53 103.37
Permian Sand 
AL3/5O 65.0 14.9 5.18 1.65 3.91 0.02 0.06 2.81 0.01 0.32 0.00 0.01 2.66 96.52
Ordovician Shale
245/10 52.4 17.3 3.86 5.20 7.64 5.80 0.21 0.62 0.04 0.72 1.64 0.01 7.06 102.49
Ordovician Sand 
3 l6 /3a  91.0 3.85 0.00 0 .67 0.86 0.00 0.05 0.75 0.00 0.12 0.17 0.23 0.53 98.00
316/24 89.1 3.90 0.00 0.45 1.12 1.01 0.59 0.75 0.00 0.12 0.46 0.27 2.72 100.22

^ h e  Cl i s  no t included  in  the  t o t a l  because i t  i s  p re se n t as  a negative  io n .
^ Ig n itio n  lo sse s  a re  determ ined by heati^ag to  1000° C fo r  1 h r ,  th e  amount recorded i s  ad ju sted  

fo r  th e  amount of S p re se n t.
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