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c l a s s i f i c a t i o c  b f c a u s e  t h e  . z l r , v l r o n m ~ n t  i s  t o o  c o m p l e x  t o  

e v a l u a t e  as 2 whole. The l a n d s c a p e  a p p r o a c h  t o  l a n d  

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

I n  P a r t  O r ~ e ,  t . h r e e  a p p r o a c h ~ s  t c  l a n d  c l a s s i f i c a t i o n  a r n  
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l a r - d s c a p c  l a n d  c l a s s i f i c a t i o n  i n  a s e t t l a d  area ,  a l a n d  

c l a s s i f i c a t i o n  cf t h s  Merrltt area,  B r i t i s h  C o l u m b i a ,  is 

p r e s c n t l d  i n  P a r t  Two. T h i s  c i a s s i f l c 3 t i o n  w a s  b a s e d  o n  a r  

a n a l y s i s  o f  a e r i a l  p h o t o g r a p h s ,  p r s v i o u s  docum+n t a  t i o n ,  a n d  

f i ~ l d  r e s e a r c h .  Six I t l a n d  s y s t ? r n ~ , ~ ~  a r e a s  o t  r l l a t i v e l y  

h o m o g e n e o u s  t o p o g r a p h y ,  q e o l o q y ,  v + g e t a t i o n ,  a n 3  soils, a r a  

d ~ f i n ~ d ,  acd  t h e  c h a r a c t e r i s t i c s  o f  e a c h  a r e  d e s c r i b i t 3 .  



n a c a u s e  l a n d - u s e  p l t t p r n s  a r e  f i r r n l y  e s t a b l i s h e d ,  l + n d  

cezurs 5s i c d e p e c d e ~ t  cf  t h -  l a n d  sys t ems ,  arid t h e  l a n d - a s s  

d a c i s i o n - m a k i n g  p r o c e s s  is c o m p l - x ,  a l a c J  e v a l u a t i o n  b a s e d  o n  

t n i s  c l a s s i f i c a t i c ~  wou ld  20: h e  r ? a l i s t i c ,  

T h e  roas0r . s  f o r  + h e  f a i l u r e  of t h ~  l a n d s c a p  approach ir: 

t h i s  a r e a  a r e  d i s c u s s e d  i n  P a r t  T h r e e ,  a n d  a l t e r n a t i v e s  a r e  

s u q g e s c s d .  A l a n d  c l a s s i f i c a t i o r i  s y s t 3 i n  t h a t  w o u l d  c o m b i n e  

r e m t e - s e n s i n g  a n d  c o m p u t e r  t e c h n o l o g i e s  to p r o d u c e  s l n g l 3 -  

a n d  m u l t i w l e - a t t r i b u t e  classifications would  p r o b a b l y  bettor 

s e r v i .  p r e s e n t  l a n d  c l a s s i f i c a t i c n  n e e d s  i n  this a r a a ,  A 

p o s s i b l ?  f r a m e w o r k  o f  s u c h  a  s y s t e m  is s u g g e s t e d .  T h i s  s y s t s m  

w c u l d  u t i l i s e  a s m a l l  a r b i t r a r y  area a s  a s p a t i a l  f r a m e w o r k ,  

r a t h e r  t h a n  n a t u r a l  o r  i n s t i t u t i o n a l  a r e a s ,  T h e s e  smal l  a reas  
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I n t r o d u c t i o n  and  D e f i n i t i o n s  

T h e  o b j e c t i v e s  of  t h i s  s t u d y  a re  t o  e x p l o r e  tho h i s t o r y  

a n 3  p h i l o s o p h y  of  l a n d  c l a s s i  f i c a t i o n  a n d  l a n d  e v a l u a t i o n ,  a n d  

t o  a p p l y  a n d  c r i t i c a l l y  a r a l y s e  t h e  " l a n d s c a p e  a p p r o a c h "  t o  

l a n d  c l a s s i f i c a t i c n  f c r  l a c d  e v a l u a t i o n .  Tht s t u d y  w i l l  

c o n c e n t r a t e  o n  m u l t i d i s c i ~ l i n a r y  l a n d  c l a s s i f i c a t i o n  a n d  

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

v e g e t a t i o n ,  o r  h y d r o l o q i c  s u r v e y s  a re  s p e c i f i c a l l y  e x c l u d e d .  

H o w e v e r ,  p h y s i o g r a p h i c  s u b d i v i s i o n  of l a r g e  a reas  is d i s c u s s o d  

because many o f  t h e s e  s t u d i e s  h a v e  c o n s i d e r e d  more t h a n  

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

i n  l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  a n d  e v a l u a t i o n .  

T h e  f i r s t  p a r t  o f  the s t u d y  p r o v i d e s  a h i s t o r i c a l  

b s c k g r o u n d  t o  l a n d  c l a s s i f i c a t i o n  a n d  e v a l u a t i o n .  T h r e e  

a ~ p r o a c h e s  t o  l a n d  c l a s s i f i c a t i c n  a n d  e v a l u a t i c n  are 

i d e n t i f i e d  a n d  c o n s i d e r e d  s e p a r a t e l y ;  t h e s e  are r e f e r r e d  t o  a s  

t h e  y a n s . t i c ,  t h e  l a n d s c a p ~  , a n d  t h e  p a r a m e t r i c ,  a p p r o a c h e s .  

T h i s  s u b d i v i s i o n  is p r i m a r i l y  f o r  c o n v e n i e n c e  because there i s  

c o n s i d ? r a b l e  o v e r l a p  i n  b o t h  t e r m i n o l o g y  a n d  t e c h n i q u e s .  

T h e  s e c o n d   art p r e s e n t s  a n  e x a m p l e  o f  the l a n d s c a p e  

a p p r o a c h  t o  l a n d  c l a s s i f i c a t i o n  from t h e  flerritt area, B r i t i s h  

C o l u m b i a .  T h i s  a r e a  was c h o s e n  b e c a u s e  i t  h a s  r e c e n t  a a r i a l  

p h o t o g r a p h  c o v e r a g e ,  is e a s i l y  a c c e s s i b l e  f r o m  Vancouv;.r ,  and 



b a s i c  s t u d i e s  of its q e o l o g y ,  l a n d  f o r m s ,  a n d  s o i l s  a r s  

a v s i l a b l - - .  f u r t h ~ r ~ c r e ,  b e c a u s e  it h a s  l a r g e  a r e a s  o f  op?n  

q r a s s l a n d  a n d  few a r e a s  cf d s n s a  f o r e s t ,  p h o t o - i n t e r p r e t a t i o n  

and f i e l d  work were b o t h  s i m p l i f i e d .  T h e s e  q u a l i t i e s  a l l o w e d  

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

t h e  l a n d s c a p e  a p p r c a c h .  T h e  u t i l i t y  of t h e  l a n d  

c l a s s i f i c a t i o n  of the ~ e r r i t t  a r e a  w i l l  b e  d i s c u s s e d  i n  l i g h t  

o f  the p r e s e n t  a p p r c a c h  t o  t h e  l a n d - u s e  d e c i s i o n - m a k i n g  

p r o c e s s ,  a n d  s p e c i f i c  p r o b l e m s  c o n c e r n i n g  l a n d -  u s e  

p o l i c y - m a k i n g  a n d  i m p l e m e n t a t i o n  w i l l  b e  i d e n t i f i e d  w h e r e  

w a r r a n t e d .  

I n  the t h i r d  p a r t  o f  t h e  s t u d y ,  I w i l l  d i s c u s s  the 

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

t e c h n i q u 5 s ,  a n d  t h e  m o d i f i c a t i o n s  of f a n d  c l a s s i f i c a t i o n  

t e c h n i q u e s  s u g g o s t e d  b y  t h e s e  a d v a n c e s .  T h e  t h r e e  m e t h o d s  o f  

l a n d  c l a s s i f i c a t i o n  d i s c u s s e d  be low a r e  a r r a n g e d  i n  a 

c h r c n o s e q u e n c e  of d e v e l c ~ m e n t ;  e a c h  i n  t u r n  r e l i e s  more 

h e a v l l y  on  r e m o t e - s e n s i n g  t e c h n i q u e s  than t h e  p r e v i o u s  one.  

I t  a p p e a r s  c e r t a i n  that f u t u r e  l a n d  c l a s s i f i c a t i o n  w i l l  

c o n t i n u e  t h i s  t r e n d .  

Land ( t e r r a i c )  e v a l u a t i o n  h a s  b e e n  d e f i n e d  a s  I ' t h e  

a s s e s s m e n t  o f  t h e  s u i t a b i l i t y  of l a n d  f o r  man ' s  u s e  i n  

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

p l a n ~ i n g ,  r e c r e a t i o n ,  e tc." (Stewart ,  1968a, p. v i i )  , and  



w i l l  b e  u s e d  i n  t h a t  way i n  t h i s  s t u d y .  T h e  tzrm l a n d ,  o r  

t e r r a i n ,  is u s e d  i r  a n  l n t e q r a t i n g  s e n s e ,  c o m b i n i n g  t h e  

e f f ec t s  of  t h e  major n a t u r a l  a t t r i b u t e s  s u c h  a s  c l imate,  

q s o l o q y ,  l a n d  f o r m ,  s o i l ,  v e q e t a t i o n ,  f a u n a ,  a n d  h y d r o l o g y .  

E a c h  o f  these a t t r i b u t ~ s  c a n  be ,  a n d  h a s  beesi ,  c l a s s i f i e d  

s s p a r a t e l y  i n  c u m e r o u s  ways f o r  a  v a r i e t y  o f  p u r p o s e s ,  b u t  

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

d e t a i l .  An e v a l u a t i o n  is a j u d g e m e n t  o f  s u i t a b i l i t y  o r  

d z s i r a b i l i t y  f o r  u s e  b y  mar, ( m o d i f i e d  f r o m  Stewart ,  1 9 6 8 b ,  

p. I ) ,  a n d  t h e r e b y  g c a s  b e y o n d  c l a s s i f i c a t i o n .  

L a n d  e v a l u a t i o ~  i n v c l v z s  t h r e e  major s t e p s :  f i r s t ,  ac 

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

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

l a n d  f o r  p r a c t i c a l  e n d s  ( M i t c h e l l ,  1 9 7 3 ,  p. 5 ) .  I n  p r a c t i c e ,  

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

t h e s e  s t e p s  i n • ’  l u s n c e  t h e  e v a l u a t i o n .  

A l t h o u g h  l a n d  e v a l u a t i o n  is o f t e n  l i m i t e d  t o  t h e  p h y s i c a l  

+ n v i r o n m e n t ,  m a n ' s  u s e  o f  t h 2  l a n d  is l a r g e l y  d e p e n d e n t  o n  

human f a c t o r s  -- t e c h n c l o q y ,  f i n a n c e ,  a n d  l a b o u r  -- w h i c h  a r e  

s u b j s c t  t o  u n p r t d i c t a k l e  c h a n g e s .  L a n d  e v a l u a t i o n  t h e n ,  

c a n c o t  b e  c o n s i d e r e d  a b s o l u t e ,  b u t  a u s t  b e  s u b  j + c t  t o  r e v i s i o n  

i n  l i g h t  o f  c h a n g i n g  c i r c u m s t a n c e s  (Stewart ,  196813, p. 1 ) .  

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



( i n  t h e  lacd management  s e n s e )  a s  a w h o l ~ ,  man c l a s s i f i e s  t h o  

s n v i r c n m s n t  i n  v a r i o u s  ways i n  c r d z r  t o  o b t a i n  u n i t s  t h a t  c a n  

b e  u s e f u l l y  s t u d i e d  a n d  managed.  Land c l a s s i f i c a t i o n  is 

d e f l n e d  a s  t h e  d e l i m i t a t i o n  o f  d i s c r e t e  l a n d  u n i t s  t h a t  d i f f e r  

o n e  f ro la  a n o t h e r  i n  one o r  more ways. T h s s e  u n i t s  c a n  be u s e d  

t o  o r g a n i s a  o u r  kcowledge o f  t h e  l a n d ,  i n d e x  t h a t  k n c w l e d g e ,  

a n d  t o  t r a n s m i t  i t  t o  c t h e r s .  

T h l  way i n  w h i c h  l a n d  is c l a s s i f i e d  d e p e n d s  upon p u r p o s e ,  

k n o w l e d g e ,  a n d  r e s o u r c e s ,  A c l a s s i f i c a t i o n  of l a n d  f o r  

a g r i c u l t u r a l  p r o d u c t i v i t y  w o u l d  n o t  b e  e n t i r e l y  s u i t a b l e  a s  a 

b a s i s  f o r  u r b a n  o r  r e c r e a t i o n a l  l a n d - u s e  p l a o n i n g ,  a n d  a  

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

p o t e n t i a l  u s s r s  i g u a l l y  well. I f  t h e  p u r p o s z  is t o  p r o v i d e  

t a s i c  d a t a  r e q u i r e d  b y  n a n y  u z e r s ,  t h e  c l a s s i f i c a t i o c  w i l l  

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

d e p e n d  o n  k n o v l e d g e  o f  l a n d  a t t r i b u t e s ,  b u t  t o  b e  u s e f u l  i t  

s h o u l d  a l s o  d e p e n d  o n  k n o w l e d g e  o f  u s e r  r e q u i r e a e n t s .  

Knowledge  of a l t e r c a t i v e  c l a s s i f i c a t i o n  m e t h o d o l o g i e s  a n d  t h e  

a d v a n t a q ~ s  a n d  d i s a d v a n t a g e s  o f  e a c h  a l s o  w i i l  i n f l w e n c e  t h e  

n a t u r e  o f  t h e  c l a s s i f i c a t i o n .  F i n a l l y ,  t h e  r e s o u r c e s  

a v a i l a b l s  t o  the c l a s s i f i e r  -- time, money, e q u i p m e n t ,  

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

a n d  s o p h i s t i c a t i o c  of a c l a s s i f i c a t i o n .  

I t  i s  o f t ~ n  a  s i m p l e  t a s k  t o  s s t a b l i s h  b o u n d a r i e s  t o  



s e p a r a t e  d i s t i n c t l y  d i f f e r e n t  p o r t i o n s  o f  a  p a r t i c u l a r  

p h y s i c s 1  cr b i o l c q i c a f .  p h e r o m e n o n .  F o r  e x s m p l e ,  m o u n t a i n s  a r e  

o f t e n  s e p a r a t e d  from a d j a c e n t  v a l l e y s  b y  a s h a r p  b r e a k  i n  

s l o p e ,  a n d  a g r a s s l a n d  mag e n d  a b r u p t l y  a t  the f o r e s t ,  e d g e .  

N o r e  o f t e n ,  h o w e v e r ,  l a n d  a t t r i b u t e s  v a r y  c o n t i n u c u s l y ,  a n d  

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

g r a d a t i o n a l ,  T h e r e f o r e ,  a n  a r b i t r a r y  d i v i s i o n  l i n e  m u s t  b e  

? s t a b l i s h ~ d ,  e i t h e r  i n  t h e  f o r m  o f  a s u b j e c t i v e  c e n t r a l  l i n e  

o r  a d e f i n e d  v a l u e  cf t h e  a t t r i b u t e  i r ,  q u t ? s t i o n .  W h e t h e r  

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

v a l u e ,  t o  a l a n d  u s e r ,  of a a n y  b o u n d a r i e s  w i l l  v a r y  f r o m  o n e  

l a n d  u s e r  t o  a c o t h e r  b e c a u s e  d i f f e r e n t  u s e r s  h a v e  d i f f e r e n t  

n e e d s .  

Mcst l a n d  c l a s s i f i c a t i o n s  a t t e m p t  t o  i n t e g r a t e  t h e  

v a r l o u s  p h y s i c a l  a n d  b i o l o g i c a l  a t t r i b u t e s  i c t o  a c o n c e p t  cf  

" l a n d "  (see below f o r  a n  e l a b o r a t i o n  of  this c o n c e ~ t ) .  Areas 

a r e  d e f i n e 4  and d e l i m i t e d  o n  t h e  b a s i s  o f  s e v e r a l  a r b i t r a r i l y  

b c u n d e d  l a n d  a t t r i b u t e s ;  o r  a w h o m o g e n e o u s M  L a n d  a r ea  is 

a r b i t r a r i l y  d e f i n e d ,  t h e n  d e s c r i b e d  i n  terms of i t s  

a t t r i b u t e s ,  IT. many cases,  b o u n d a r i e s  o f  s e p a r a t e  a t t r i b u t e s  

c o i n c i d e  o r  c e a r l y  c o i n c i d e  (e. g, s o i l  a n d  l a n d f o r m ) ,  h u t  

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

c r i t e r i a  w o u l d  r e s u l t  i n  a maze of i n t e r s e c t i n g  l i n e s ,  n e a r l y  

u s e l e s s  i n  t h e  case o f  more  t h a n  a v e r y  few d e f i n e d  

a t t r i b u t z s .  F o r  t h i s  r l a s o a ,  n e a r l y  c o i n c i d ~ n t  b o u n d a r i e s  a r e  



c f t e n  q P n e r a l i s e d  t c  s i m p l i f y  t h e  map, b u t  t h i s  i n t r o d u c e s  an 

e l e m a n t  a • ’  u n c e r t a i n t y  t c  a l r e a d y  a r b i t r a r y  b o u n d a r i e s .  The 

d . - ? s c r i p + , i o r i s  of t h e  u n i t s  t h u s  d e l i n e a t e d  m u s t  r e c o g n i s e  t h e  

g e n e r a l i s ~ d  n a t u r e  of  the b o u n d a r i e s ,  t h e r e h y  r e d u c i n g  t h e  

p r x i s i o n  o f  t h e  i n f o r m a t i o n  s u p p l i e d  t o  t h e  user. T h i s  i s  

one  o f  thg ma jcr  p r o b l e i n s  ic l a r d  c l a s s i f i c a t i o n  and  w i l l  h e  

d i s c u s s e d  i n  more detail i n  t h e  f i n a l  p a r t  of t h i s  study. 



P a r t  On+: P a s t  A p p r o a c h e s  t o  L a n d  ~ l a s s i f i c a t i o n  

I n t r o d u c t i o n  

M a b h u t t  (1  968)  r e c c g n i s e d  t h r e e  b a s i c  a p p r o a c h e s  t o  l a n d  

c l a s s i f i c a + i c n  w h i c h  h e  c a l l e d  t h o  g e n l t i c ,  t h "  l a c d s c a p e ,  arid 

t h e  p a r a m e t r i c  a p p r o a c h e s .  The g e n e t i c  a p p r o a c h  i n v o l v e s  

s u b d i v i s i o n  o f  c c n t i n e r i t a l  a r e a s  i n t o  a r e a s  h a v i n g  a u n i t y  of 

s t r u c t u r e  u p o n  which c e r t a i n  F r o c e s s e s  h a v e  o p e r a t e d  t h r o u g h  

time t o  p r o d u c e  a c h a r a c t e r i s t i c  p h y s i o g r a p h y .  I n  other 

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

T h e s e  u n i t s  car. be s u b d i v i d e d  t o  form a h i e r a r c h y  of u n i t s  of 

v a r y i n q  h o m o g e n e i t y .  

P r a c t i t i o c e r s  o f  the l a n d s c a p e  a p ~ r o a c h  i d o n t i f y  

r e l a t i v e l y  h o m o g e n e o u s  a r e a s  o f  l a n n  -- o r i g i n a l l y  t h i s  was 

d o n e  t h r o u g h  f i e l d  w o r k ,  b u t  l a t e r  s t u d i e s  h a v e  d e p e n d e d  

h e a v i l y  o n  a e r i a l  p h o t o g r a p h s  -- t h e n  t h e y  a t t e m p t  t o  

d e t z r r n i n s  the f a c t o r s  t h a t  r e s u l t  i n  the p e r c e i v e d  

h o m o q e n e i  t y ,  p r i m a r i l y  t h r o u g h  f i e l d  work a n d  

p h o t o - I n t l r p r e t a t i o n ,  b u t  s u p p l e m e n t e d  by o t h e r  d o c u m e n t a t i o n  

w h e t 3  p o s s i b l e .  U n l i k e  t h e  g e r e t i c  a p p r o a c h ,  n o  P,EX~Q~& 

a s s u m p t i o n s  a r e  made c o n c e r n i n g  the b a s i s  cf h o m o g e n e i t y ,  a n d  

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

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

can  b e  c o m b i n e d  t o  form a h i e r a r c h y  o f  u n i t s  cf v a r y i n g  



T h e  p a r a m e t r i c  approach d e f i n e s  l a n d  u n i t s  on t h e  b a s i s  

of m a a s u r e d  a t t r i b u t e s .  This approach a t t e m p t s  t o  overcome a 

major drawback inherent i n  both  t h e  gene t i c  a n d  l a n d s c a p e  

approaches -- t h e i r  subjective bases .  The paramet r ic  approach 

can a l s o  be u s e d  t c  e s t a b l i s h  h i e r a r c h i c a l  u n i t s .  



T h e  Gacet ic  A p p r o a c h  

I n  1905 ,  N e r b e r t s o n  made one of t h e  e a r l i e s t  a t t e m p t s  a t  

a s y s t e a a t i c  s u b d i v i s i o r i  of t h e  E a r t h  i n t o  " n a + u r a l  r e g i o n s "  

h a v i n g  "a c e r t a i n  u c i t y  cf  c o n f i q u r a t i o n ,  c l imate  a n d  

v e g e t a t i o n w  ( H e r b o r t s c n ,  1905, p. 3 0 9 ) .  R a t h f t r  t h a n  

s y s t ~ m ; l t i z i n j  i n d i v i d u a l  ' " l e m e n t s w  o n  t h e  E a r t h ' s  s u r f a c e ,  

H e r b e r t s o n  c o n s i d e r e d  I t d e f i n i t e  a reas  o f  the s u r f a c e  o f  t h e  

E a r t h .  . . a s  a w h o l e ,  no t  the c o n f i g u r a t i o n  a l o n e ,  b u t  t h e  

c o m p l e x  of l a n d ,  water, a i r ,  ~ l a n t ,  a n i m a l ,  a n d  manw ( p .  301) , 

H a r b e r t s o n  was much i n f l u e n c e d  b y  t h e  e v o l u t i o n a r y  i d e a s  

o f  the n i n e t e e r i t h  c e n t u r y  a n d  t h o i r  a p p l i c a t i o n  t o  b i o l o g i c a l  

a n d  human a f f a i r s .  To h i m ,  t h e  b i o l o g i c a l  s p e c i e s  a n d  g e n e r a  

s u g q e s t e d  t h e  e x i s t e n c e  of d i f f e r e n t  orders o f  g e o g r a p h i c a l  

d i v i s i o n s .    his is r e f l e c t e d  i n  h i s  r e c o g n i t i o n  of f i v e  

n a t u r a l  regions a n d  t h e i r  s u b d i v i s i o n  i n  t o  # * t y p e s n  o f  r e g i o n s  

( T a b l e  1 . 1 ) .  He p r e s u m a b l y  l e f t  f u r t h e r  s u b d i v i s i o n  t o  a 

l a t e r  time or  t o  c t h e r  w c r k e r s .  

T h e r e  were a t  l e a s t  t h r e e  a p p l i c a t i o n s  o f  t h i s  

s u b d i v i s i o n  s e e n  by H e r b e r t s o n .  F i r s t ,  a s  a n  e d u c a t i o n a l  

t o o l ,  t h e  r e c o g n i t i o n  of t h e  c h i e f  types o f  n a t u r a l  r e g i o n s  

w o u l d  s i m p l i f y  l e a r n i n g  t h e  v a r i e t i e s .  S e c o n d ,  a s t u d y  o f  the 

" h i s t o r y  of  t h e  e x p l o i t a t i o n  o f  the v a r i e t y  of a n y  t y p e  of 

r e g i o n  where h u r e a ~  d e v e l o p m e n t  is most a d v a n c e d  s h o u l d  b e  of 



p o l a r . .  ................. L o w l a n d s  ( T u n d r a  t y p e )  
B i g h l d n d s  ( ~ c e - c a p  t y p e )  

C o o l  T e m p e r a t e . .  ........ Weste rr! m a r g i n  (West E u r o p e a n  t y p a )  
E a s t o r n  m a r g i n  ( Q u e b e c  t y p e )  
I c t e r i o r  l o w l a n d s  { S i b e r i a n  t y p e )  
I n t e r i o r  m o u n t a i n  a r e a  ( A l t a i )  

Yarln T e m p e r a t e . .  ........ Westerr, m a r g i n  ( M s d i t ~ r r a n e a n  t y p e )  
E a s t e r n  m a r g i n  ( C h i n a  t y p e )  
Icterior l o w l a n d s  ( T u r a n  t y p l )  
P l a t e a u  ( I r a n  t y p e )  

Tropical..............,.Usst t r o p i c a l  d e s e r t s  ( S a h a r a  t y p e )  
East  t r o p i c a l  l a n d s  ( M o n s o o n  t y p e )  
Icter- t r o p i c a l  t a b l e l a n d s  ( S u d a n  t y p e )  

Lofty T r o p i c a l  o r  S u b -  
t r o p i c a l  m o u r i t a i n s . .  .. ( T i b e t a n  t y p e )  

 quat to rial L o w l a n d s . .  ... (Amazon t y p e )  

T a b l e  1 . 1  B e r b e r t s o n ' s  ( 1 9 0 5 )  N a t u r a l  R e g i o n s  

g r e a t  p r o f i t  to t h c s e  i n t e r e s t e d  i n  t h s  e x p l o i t a t i . c n  o r  

a d m i n i s t r a t i o n  o f  the r e l a t i v e l y  u n d e v e l o p e d  v a r i e t i e s  cf t h e  

same t y p e . ! #  ~ h i r d l y ,  t h e  r e g i o n s  w o u l d  g i v e  the h i s t o r i a n  a 

g e o g r a p h i c  b a s i s  f o r  h i s  s t u d y  of t h e  d e v e l o p m e n t  of huean 

s o c i e t i a s  a n d  t h e  " i n v a r i a b l e  e f fec t  of a t y p e  of e n v i r o n m e n t  

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

these l a s t  two a p p l i c a t i o n s  were p e r c e i v e d  h a s  b e e n  d i s a v o w e d  

s i n c e  H e r b s r t s o n ' s  time, b u t  c a n  b e  u n d e r s t o o d  when 

H e r b e r t s o n ' s  work i s  p l a c e d  i n  i ts h i s t o r i c a l  p e r s p e c t i v ~ .  

H e r b e r t s o r ,  alsc s u g g e s t e d  t h a t  h i s  n a t u r a l  r e g i o n s  w o u l d  

" p e r m i t  some e s t i m a t i o n  o f  t h e  n o n - e n v i r o n m e n t a l  f a c t o r s  i n  

human d e v e l ~ p m e n t ~ ~  ( p .  309) , p r a s u m a b l y  b y  c o n t r o l l i n g  f o r  t h e  

e f f s c t s  o f  t h e  e n v i r o n m e n t .  



Bowman (191 1) d e s c r i b e d  n a t u r a l  r e g i o r i s  o r  p r o v i n c e s  w i t h  

t h e  o b j e c t  o f  a c q u a i n t i n g  f o r e s t e r s  w i t h  t h e  g e o g r a p h i c  b a s i s  

o f  t h e i r  work ( p .  1 0 8 ) .  I n  a c c o r d a n c e  w i t h  t h e  ~ a v i s i a n  m o d e l  

of l a n d s c a p e  e v o l u t i o n ,  e a c h  o f  t h + s e  r e g i o n s  was d e s c r i b e d  a s  

h a v i n g  a mainly u n i f o r m  t o p o y r a p h i c  ex p r e s s i o n  c e s u l t i n g  from 

g z o l c j i c  s t r u c t u r e ,  p h y s i o g r a p h i c  p r o c e s s ,  a r d  s c a g e  o f  

d 3 v z l o p a e n t .  Bowman d e a l t  a t  l e n g t h  w i t h  t h e  p h y s i c a l  

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

t h e s e  p r o p e r t i e s .  H e  a l s o  d i s c u s s e d  p h y s i o g r a p h i c ,  c l i m a t i c ,  

a n d  f o r e s t  r e g i o n s ,  b u t  m o s t  of h i s  book  i s  d e v o t e d  t o  

d e t a i l e d  d o s c r i p t i o n s  o f  t h ~  n a t u r a l  r a g i o n s  h e  d e f i n e d .  He 

a v o i d e d  t h e  p r o b l e m s  a s s o c i a  tad w i t h  boundaries b y  n o t  

a t t e m p t i n g  t o  d r a w  then; however ,  h e  d i d  d i s c u s s  t h e s e  

p r o b l e m s  (p ,  108-1 1 0 ) .  Bowman's work i s  d e s c r i p t i v e ,  a n d  

s i n g l e - p u r p o s e  o r i e n t e d .  It a p p e a r s  t o  meet h i s  o b j e c t i v e ,  

F o n n e m a n ' s  work (1914 ;  1 9 1 6 )  is t h e  b e s t  known of t h ?  

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

p h y s i o g r a p h i c  These Hers b a s e d  o n  I1uni t y  o r  

s i m i l a r i t y  ~f p h y s i o g r a p h i c  h i s t o r y , l l  a g a i n  i n  a c c o r d a n c e  w i t h  

t h e  ~ a v i s i a n  i n t e r p r e t a t i o n  of l a n d  f o r m s  a s  t h e  p r o d u c t s  o f  

s t r u c t u r e ,  p r o c e s s ,  a n d  s t a g e .  Penneman  d e r i v e d  h i s  p r o v i n c e s  

f r o z  e i g h t  " m a j o r  d i v i s i o n s n  o f  N o r t h  Amer i ca .  S i n c e  many o f  

t h e  a r s a s  he  o u t l i n e d  h a d  b o r n e  the d e s i g n a t i o n  H p r o v i c c e o  f o r  

some time, h e  continued the u s e  o f  t h a t  t ~ r m .  He s u b d i v i d e d  

the p r o v i n c e s  i n t o  l * s e c t i o n s t g  a n d  r e s e r v e d  t h e  term 1 1 d i s % r L c t g 3  



for + * d i v i s i o n s  of low, q e n e r a l l y  u n d e t e r m i n e d  o rde r  whose 

b o u n d a r i + s  were a s  yet u n d e f i n e d . "  A l t h o u g h  f o r m  was t h e  

" p r i m a r y  b a s i s  of  s u b d i v i s i o n ,  i t  ( w a s )  u n d e r s t o o d  t o  b e  form 

a s  a r p s u l t  o f  c e r t a i n  p r o c e s s e s f t  ( P e n n s m a n ,  19 1 6 ,  p. 2 4 )  . 

A s  L L n t o c  ( 1 9 5 1 ,  p .  200)  h a s  n o t e d ,  a l t h o u g h  many cf 

F s n n e m 3 n ' s  s u b d i v i s i o n s  ( p r o v i n c e s  a n d  s e c t i o n s )  were b o r r o w e d  

from e a r l i e r  w o r k e r s ,  when F a n n e m a n  b e g a n  h i s  w o r k  t h e r e  w a s  

d i s a g r e e m e n t  c o n c e r n i n g  t h e  " e x i s t s n c s  o f  some r e g i o n s ,  t h e  

s t a t u s  o f  o t h e r s  a n d  t h e  b o u n d a r i e s  of  a l l . "  

F e n n e m a n  ( 1 9 1 4 ,  p. 85) saw two p u r p o s e s  i n  p h y s i o g r a p h i c  

s u b d i v i s i o n .  T h e  f i r s t  was t o  p r o v i d e  a b a s i s  f o r  " d i s c u s s i o n  

and e x p l a n a t i o n  of t h e  f e a t u r e s  of t h e  c o n n t r y , "  a n d  t h e  

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

i n d u s t r i a l ,  h i s t c r i c a l  a n d  o t h e r  d a t a  o f  d i s t i n c t l y  human 

c o n c e r n . "  He saw t o p o g r a p h y  a n d  s o i l s  a s  t h e  e n d  product of 

p h y s i o g r a p h i c  h i s t o r y  a n d  t h e  b e g i n n i n g  of g e o g r a p h i c  

d s v e l o p m e n t ,  t h e r e b y  u n i t i n g  the two s t a t e d  p u r p o s e s .  H e  

s t a t e s  t h a t  t h e s e  f l a re  t h e  most f u c d a m ~ n t a l  c r i t e r i a  i n  

d e t e r m i n i n g  p h y s i o g r a p h i c  p r o v i n c e s .  fl 

N a t u r a l  r e g i o n s  h a v e  a l s c  been o u t l i n e d  i n  Cacada. Daly 

( 1 9 1 2 )  m a d e  o n e  of  t h e  f i rs t  s y s t e m a t i c  c l a s s i f i c a t i o n s  of t h e  

p h y s i o g r a p h y  of t h e  C a n a d i a n  C o r d i l l e r a ,  c o n c e n t r a t i n g  

e s p e c i a l l y  o n  t h e  a rea  a l o n g  t h e  4 9 t h  p a r a l l a l .  B o s t o c k  



( 1 9 4 8 ) ~  d e a l i n g  p r i m a r i l y  w i t h  the C o r d i l l e r a  n o r t h  o f  t h e  

5 5 t h  p a r a l l e l ,  p r o v i d e d  a  f r l m e w o r k  f o r  p h y s i o g r a p h i c  

s u b d i v i s i o n  w h i c h  w a s  u s e d  b y  H o l l a n d  ( l 9 6 4 ) ,  w i t h  some 

m o d i f i c a t i o n ,  t o  p r o d u c e  a p h y s i o g r a p h i c  o u t l i n e  of  B r i t i s h  

~ o l u m b i a .  

H o l l a n d  s u b d i v i d e d  t h e  C a n a d i a n  C o r d i l l e r a ,  w h i c h  w o u l d  

i n c l u d e  a p a r t  of  b o t h  t h e  R o c k y  M o u n t a i n  s y s t e m  a n d  t h e  

I n t e r m o n t a n e  P l a t e a u s  d i v i s i o n s  i n  P e n n e m a n ' s  ( 1 9 2 8 )  s c h p m e ,  

i n t o  " W e s t e r n ,  I n t e r i o r ,  a n d  E a s t e r n  s y s t e m s . "  E a c h  of t h e s e  

w o u l d  r a ~ k  a s  a p r o v i n c e  i n  F e n n e m a n t s  s c h e m e .  T h e  I n t e r i o r  

s y s t e m  ( w h e r e i c  l i e s  t h e  a rea  d i s c u s s e d  i n  t h e  s e c o n d  p a r t  of  

t h i s  t h e s i s )  was s u b d i v i d e d  b y  H o l l a n d  i n t o  thre* " p l a t e a u  a n d  

m o u n t a i n  a reasw a n d  the R R o c k y  H o u n t a i n  T r e n c h t 1  ( e q u i v a l e n t  i n  

r a n k  t o  P e n n e m a n ' s  " s e c t i o n s w ) ,  a n d  t h e s e  i n  t u r n  were 

s u b d i v i d a d  i n t c  s t i l l  smal le r  u n i t s  e q u i v a l e n t  t o  P e n n e m a n f  s 

lVdistr ict ,"  o r  l o w e r ,  r a n k s .  F u l t o n  ( 1 9 7 5 ,  T a b l e  11 O R  p .  5 )  

p r a s e n t e d  " p r i m a r y ,  s e c o n d a r y s  a n d  t e r t i a r y  s u b d i ! t i s i o n s N  o f  

t h e  S o u t h e r n  p l a t e a u  a n d  m o u n t a i n  a rea .  

As n o t e d  b y  M a b b u t t  (1968,  p. 1 3 ) ,  H e r b a r t s o n ' s  a n d  

P e r i n e m a n t s  u n i t s  a r e  l a r g e  ( 1  t h o u s a n d  t o  1  r n i l l i o n  s q u a r e  

miles; 2 .6  t h o u s a n d  t o  2.6 m i l l i o n  s q u a r e  k i l o m e t e r s )  , 
i n t e r n a l l y  c o m p l e x ,  and  v a g u e l y  d e l i m i t e d .  M a b b u t t  a l s o  n o t e d  

t h a t  i t  1s n o t  pcssible t c  f u r t h e r  s u b d i v i d e  t h e  u n i t s  o n  t h e  

b a s i s  of s i m i l a r i t y  of p h y s i o g r a p h i c  h i s t o r y  t o  y i e l d  



management  a r e a s ,  b e c a u s e  t h o  f a c t o r s  c o n t r o l l i n 7  t h e  

q u a l i t i e s  of l a n d  v a r y  i n  i r n p c r t a n c e  f r o m  o n e  a r e a  t o  a n o t h e r .  

s u b d i v i s i o n  p e r  se i s  p o s s i b l e ,  b u t  t h e  b a s i s  o f  s u b d i v i s i o n  

changes, t h e  h i e r a r c h i c a l  s t r u c t u r e  i s  l o s t ,  a n d  g e n e t i c  

r e l a t i o n s h i p s  become t h e  r a t i o n a l i s a t i o n  f o r  s u b d i v i s i o n  

r a t h e r  t h a n  the c r i t ~ r i a  ( N a b b u t t ,  1963,  p. 1 3 ) .  L i n t o n  

(1951)  h a d  e a r l i e r  e x p r a s s e d  t h e  same i d e a ,  p o i n t i n g  o u t  t h a t  

t h e  p h y s i o q r a p h i c  s e c t i o n  c a n n o t  b e  s u b d i v i d e d  o n  t h e  b a s i s  of  

s t r u c t u r e ,  p r o c e s s ,  a n d  s t a g s ,  b e c a u s e  l i t h o l o g y  a s s u m e s  more  

c o n t r o l  o n  p h y s i c g r a p h y  t h a n  g e n e t i c  h i s t o r y  a t  t h i s  p o i n t .  

Holland (1964)  c l a i m e d  that h i s  s u b d i v i s i o n  o f  t h o  

C o r d i l l e r a  was b a s e d  on n a t u r a l  r e g i o n s  t h a t  were t h e  r e s u l t  

of " ( 1 )  s i m i l a r  p r o c e s s e s  o f  e r o s i o n  a n d  d e p o s i t i o n ,  ( 2 )  

s i m i l a r i t i e s  i n  b e d r o c k  r e s p o n s e  t o  e r o s i o n ,  and ( 3 )  

s i m i l a r i t i e s  o f  o r o g e n i c  h i s t o r y . "  However ,  H o l l a n d  d e s c r i b e d  

t h e  s u b d i v i s i o c s  i n  terms of t o p o g r a p h y  -- n o t  p r o c e s s ,  

r e s i s t a n c e  t o  e r o s i c n ,  a n d  o r o q e n i c  h i s t o r y .  A l t h o u g h  t h e s e  

f a c t o r s  were d i s c u s s e d ,  t h e  s u b d i v i s i o n s  were n o t ,  a n d  c o u l d  

n o t  b s ,  d e f i n e d  o n  t h e s e  b a s e s .  

A n o t h e r  p r o b l e m  w i t h  t h e  g e n e t i c  a p p r o a c h  is t h a t  i t s  

u s e r s  p u r p o r t  t o  c l a s s i f y  l a n d  by t h e  l a u d ' s  g e n e s i s ,  

However ,  l a r d f o r m  g e n e s i s  i s  n e t  a s  well u n d e r s t o o d  a s  many o f  

t h o s e  d n q a g e d  i n  l a n d  c l a s s i f i c a t i o n  b e l i e v e d  t h a t  i t  was  when 

t h i s  a p p r o a c h  was i n  vogue.  A c t u a l l y ,  m o s t  o f  t h e  



c l a s s i  f i c a t i o n s  t h a t  M a b b u t t  (1968) c o n s i d e r e d  u n d e r  t h e  

q e n e t i c  a p p r o a c h  a r e  p h y s i o g r a p h i c  i a n d  c l a s s i f i c a t i c n s  b a s e d  

o n  f o r m  a n d  s t r u c t u r e ,  b u t  n o t  p r o c e s s  o r  s t a g e ,  

This i s  n o t  t o  s a y  t h a t  p h y s i o g r a p h i c  s u b d i v i s i o n  is 

m e a n i n g l e s s ,  b u t  it dces n o t  l ? a d  t o  i a n d  u n i t s  t h a t  a r e  

h o m o g e n e o u s  e n o u g h  t o  c o n s t i t u t e  p l a n n i n g  o r  managemen t  u n i t s .  

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

areas,  " G e n e t i c a l l y n  d s r i v e d  u n i t s  c a n  p r o v i d e  a  f ra rn2work  i n  

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

a p p r o a c h  t o  land c l a s s i f i c a t i o n ,  a n d  many e d u c a t c r s  r e g a r d  

them a s  u s e f u l  l e a r n i n g  d e v i c e s .  



The L a n d s c a p e  A p p r o a c h  

W h i l e  t h e  g e c e t i c  a p p r o a c h  a t t e m p t s  t o  d i v i d e  t h e  w o r l d  

i n t o  n a t u r a l  r e g i o n s ,  t h e  " l a n d s c a p e  a p p r o a c h f t  ( f l a b b u t t ,  1965 ,  

p. 15) a t t e m p t s  t o  s y r t h e s i s a  c a t u r a l  r e g i o n s  f r o m  

c o m b i n ~ t i c n s  o f  more b a s i c  l a n d  units. B o u r n ?  (1'331) was 

p e r h a p s  the f i r s t  t o  e x p r e s s  t h e  c o n c e p t  i n h e r e n t  i n  t h i s  

a p p r o a c h .    his c o n c e p t  is t h a t  u n i t s  o f  l a n d s c a p e  o f t e n  r l c u r  

i n  a r s g u l a r  p a t t e r n  t h r c u g h o u t  a n  a rea ,  a n d  t h a t  l i k e  u n i t s  

c a n  be  a s s u a e d  s i m i l a r  i n  terms of  t h e i r  p h y s i c a l  a t t r i b u t e s .  

B o u r n e  ( 1 9 3 1 ,  p. 1 6 )  d e f i n e d  (*sit?stt a s  a r e a s  of 

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

a n d  e d a p h i c  f a c t o r s  i n  g e n e r a l .  T h e s e  were o f t e n  s G e n  t o  

occur " a g a i n  a n d  a g a i n  w i t h i n  soma r e a d i l y  i d e c t i f i a b l s  a r e a , "  

a l t h o u q h  u n i q u e  s i t e s  are o c c a s i o n a l l y  found. A s  a n  e x a m p l e  

o f  t h i s  c o n c s p t ,  B o u r n e  p o i n t e d  o u t  t h a t  a11 h i l l t o p s  w i t h i n  

a n  a r e a  may b e  s i m i l a r  t o  e a c h  o t h e r ;  and w h r l e  s l o p e  

c h a r a c t s r  is more v a r i a  kle, d e p e n d i n g  cn p o s i t i o n ,  a s p e c t ,  a n d  

s t e e p n e s s ,  a p a r t i c u l a r  s l o p s  f a c i n g  i n  a p a r t i c u l a r  d i r e c t i o n  

may b e  u n i f o r m  ( fcrminq a site) and s i m i i a r  t o  o t h e r  s l o p e s  i n  

s i m i l a r  t o p c g r a p h i c  p o s i t i o n s .  F u r t h e r ,  the v a l l e y s  w i t h i n  a n  

a r e a  may b e  d i v i s i b l e  i n t c  si tes,  a c d  t h e s e  sites may o f t e n  

r e c u r .  

B o u r n e  ( 1 9 3 1 ,  p. 1 7 )  n o t e d  t h a t ,  i n  t r a v e r s i n g  a n  area, 



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

c o m m c n l y  t h ~  a s s e m b l a g e  o f  si tes,  c e a s e s  t o  o c c u r .  O t h e r  

sitls b e y o n d  this b o u n d a r y  c a n  be  i d e n t i f i e d ,  b u t  t h a y  a r e  

o f t e n  d i s t i n c t 1  y d i f f e r e n t  i n  c h a r a c t e r .  B o u r n e  saw t h e s e  

p o i n t s  a s  r e g i o n a l  b c u c d a r i e s  a n d  s u g g e s t a d  t h z t  a r e g i o n  is 

r e a l l y  ac s s s o c i a t i c n  of  sitls.  

It is t h i s  i d e a  of a h i ~ r a r c h i c a l  a r r a n q e m e n t  of 

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

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

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

u n i q u e  r a t h e r  t h a n  r e c u r r i n g .  B o u r n e  was i n f l u e n c e d  b y  the 

o v e r a l l  i m p r e s s i o n  cf a n  area g i v e n  b y  a e r i a l  p h o t o g r a p h s ,  a n d  

h e  made much u s e  o f  these i n  h i s  c l a s s i f i c a t i o n .  T h e  

l a n d s c a p o  a p p r o a c h  t o  l a n d  c l a s s i f i c a t i o n  h a s  r e m a i n e d  

d e p e n d e n t  o n  t h e  a e r i a l  p h o t o g r a p h i c  i m a g e  s i n c e  B o u r n s ' s  

i n i t i a l  a x p o s i t i c n  o f  t h e  c o n c e p t  of r e c u r r i n g  l a n d  u n i t s ,  

U n s t e a d  (1933)  p r e s e n t e d  a  c lear . a x p o s i t i o n  of t h i s  

a p p r o a c h ,  i l l u s t r a t i n q  the t e c h n i q u e  i n  n o r t h w e s t e r n  E u r o p e .  

He saw t h e  l a n d s c a p e  a p p r o a c h  n c t  a s  a n  a l t e r n a t i v e  t o  t h e  

g e n e t i c  a p p r o a c h ,  b u t  a s  a c o m p l e m e n t a r y  t e c h n i q u e .  

U n s t e a d  o u t l i n e d  a r e a s  i n  E n g l a n d  h a v i n g  s i m i l a r  t 'relief, 

s t r u c t u r e ,  water s y s t e a ,  p l a n t  c o v e r i n g ,  a n d  f o r m  o f  human  

U t i l i s a t i o n , "  a n d  h a v i n g  s i m i l a r  i n t e r - r e l a t i o n s h i p s .  T h e s e  



were r e g a r d e d  a s  f i r s t ,  o r  l o w s s t ,  o r d e r  u n i t s  t o  wh ich  he 

a p p l i e d  t h e  term " s t o w f f g  a n  o l d  E n g l i s h  word f o r  " p l a c s W  which  

had ~ . o  p r e v i o u s  g e o g r a p h i c a l  c o n n o t a t i o n .  Each  s t o w  c o u l d  be  

d i v i d e d  i n t o  " f e a t u r e s w  whosn ~ a t u r a l  a r r a n g t m e n t  a n d  r ~ l a t i v 9  

s i z e  g a v e  t h e  stcw its c h a r a c t e r i s t i c  a p p e a r a n c e .  Tho 

f e a t u r e s  d i f f e r  from s t o w s  in t h a t  t h e y  a r e  v e r y  c l o s e l y  

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

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

s e p a r a t e  u n i t s .  

U n s t e a d  cc ink ined  t h e  i n d i v i d u a l  s t o w s ,  e a c h  w i t h  i t s  own 

s e t  of f e a t u r e s ,  i n t o  a l a r g e r  u n i t  c a l l e d  a "tract .  Ig T r a c t s  

were i n  t u r n  c o m b i n e d  t o  f o r m  " s u b - r e g i o n s , "  s u b - r e g i o n s  

c o m b i n e d  t o  f o r m  " m i n o r  r e g i o n s , ' *  a n d  f i n a l l y ,  m i n o r  r e g i o ~ s  

c o m b i n e d  t o  f o r m  " m a j o r  r e g i o n s . I 1  Table 1.2 l ists U n s t e a d l s  

l a n d  u n i t s ,  a n d  g i v e s  t h e  m a j o r  c r i t e r i a  by  w h i c h  h e  s u g g e s t e d  

t h e y  c o u l d  be  d i f f e r e n t i a t e d .  

U n s t e a d  p r e s e n t e d  h i s  a p p r o a c h  a s  a g e n e r a l  me thod ,  n o t  

a s  a r i g i d  h i e r a r c h y  o f  f i v e  c r d e r s .  He s u g g e s t e d  t h a t  o t h e r  

areas m i g h t  n w d  f e w e r  o r  more l e v e l s  o f  c l a s s i f i c a t i o n  a n d  

t h a t  t h e  s i z e  of a r e g i o n  is i r r e l e v a n t  t o  t h e  q u e s t i o n  of i t s  

o r d e r .  T h e  a d v a n t a g e s  cf t h i s  a p p r o a c h  a c c o r d i n g  t o  U n s t e a d  

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

c o m b i n a t i o n  of s m a l l  r e g i o n s ,  a n d  the g e n e r a l  v i e w  of a r e g i o n  

P r o v i d e d  by t h e  c c r u b i n s d  e f fec ts  o f  t h e  g e o g r a p h i c a l  f a c t o r s  



% a n d  U n i t  C r i t e r i a  
~ e a t u r e .  ........... C l o s e  i n t e r - r e l a t i o n s h i p  ~ n  b o t h  p o s i t i o n  

a n d  c a u s e .  
s t o w . .  ............. R e l i ~ f ,  g a o l o g i c  s t r u c t u r z ,  a n d  s o i l  

( s i c q l y  o r  i n  c o m b i n a t i o n )  T h i s  is t h e  
s m a l l e s t  a r e a  t h a t  c a n  p r o f  i t a b l y  b e  
s t u d i e d  a s  a u n i t  ( p .  1 8 5 ) .  

T r i i c t . .  ............ F e l i o f ;  may i n c l u d e  s o i l ,  g e o l o g y ,  Z r a i z a g e  
c o n d i t i o n s  ( i n c l u d i n g  mac i n • ’  l u e n c e )  , 
p l a n t  a s s o c i a t i o n ,  a n d  human i n f l u e n c e .  ....... s u b - r e g i c r . .  Marked  r e l i e f ,  g e o l o g i c  s t r u c t u r e ;  may 
i n c l u d e  s o i l  a n d  c l i m a t e .  

a i n o r  R t g i o n . .  ..... Wid2 e x t a n t ,  m a r k e d  d i f f e r e n c e s  o f  
c o n t a i n e d  s t o w s  a n d  t r a c t s ;  may i n c l u d e  
c h a r a c t e r i s t i c  r e l i e f  a n d  s t r u c t u r e ,  
c l i m a t e ,  s o i l ,  a n d  p l a n t  L o r m a t i o n .  

Ha j o r  Reg ion . .  ..... C l i m a t e  w i t h  c h a r a c t e r i s t i c  n a t u r a l  
v e g e t a t i o n ;  may i n c l u d e  g r a a t i y  e l 5 v a t a d  
a reas  where cl imate  a n d  v e q e t a t i o n  v a r y  
w i t h  a l t i t u d e  a n d  e x p o s u r e .  

Table  1 .2  H e c o g n i t i o r ,  C r i t e r i a  o f  U n s t s a d t s  (1933) Land Units 

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

A d d i t i o n a l l y ,  o b s e r v a t i o n  o f  t h e  g e n e r a l  c h a r a c t e r  of s t o w s  i n  

t h e  f i e l d  c o u l d  l e a d  t o  a n  i n v e s t i g a t i o n  of t h e i r  q e n a s i s .  

V e a t c h  ( 1 9 3 3 ;  1 9 3 7 ;  c i t e d  by  Lacate, 1 9 0 1 ,  p.  2 7 2 )  

d e s c r i b e d  " l a n d  t y p e s m  i n  M i c h i g a n  b a s e d  on t o p o g r a p h y  a n d  

s o i l ,  a l t h o u g h  h e  s t a t e d  t h a t  i d e a l  u n i t s  would c o m b i n e  

cl imat2,  p h y s i o g r a p h y ,  t o p o g r a p h y ,  v e g s t a t i o n ,  a n i m a l  l i f e ,  

a n d  s o i l .  In 1 9 5 3 ,  V e a t c h  a p p r o a c h e d  t h i s  i d e a l  i n  h i s  

d e s c r i p t i o n s  o f  l a n d  t y p e s  i n  terms o f  s o i l ,  p h y s i o g r a p h y ,  

t o p o g r a p h y ,  a n d  t o  a  l i m i t e d  e x t e n t ,  v e g e t a t i o n  c r i t e r i a .  He 

a l s o  o u t l i n z d  g e n e r a l  l a n d - u s e  s u i t a b i l i t y  f o r  s p e c i f i c  u s z s ,  



r e l a t i v e  ~ r o d u c t i v i t y ,  a n d  a d a p t a b i l i t y  t o  v d r l o u s  l a n d - u s e  

i n t e ~ s i t F e s  f o r  s a c h  m a j o r  l a n d t y p e  ( L a c a t z ,  1 9 0  1,  p.  2 7 3 ) .  

I n  a l i m i t e d  s e n s e ,  t h i s  was l a n d  e v a l u a t i o n ,  

B o r r o w i n g  B o u r n e ' s  ( 1 9 3 1 )  c o n c e p t  o f  s i t e ,  L i n t o n  ( 1 9 5 1 )  

p r o p o s e d  u n i f y i c g  s u b d i v i s i o n  a n d  s y n t h s s i s  i c  o r d e r  t o  p lace  

a l l  of t h e  e a r t h  i n t o  a h i e r a r c h i c a l  s t r u c t u r a .  S e s k i n g  t o  

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

p r o p o s e d  u s i n g  U n s t e a d l s  (1933) stow f o r  t h e  b a s i c  u n i t .  T h i s  

w o u l d  be e q u i v a l e n t  t o  B o u r n e ' s  (1931) s i t e .  C o l r t b i n a t i o n s  o f  

stows w o u l d  f o r m  t r a c t s ,  ( a g a i n  U n s t e a d o s  term) t h i s  h a v i n g  

p r e v i o u s  c o n n o t a t i o n s  v e r y  s im i l a r  t o  its p r o p o s e d  u s 2  a s  a 

n f i r s t  s u b d i v i s i o n  o f  t h e  p h y s i o g r a p h i c  s e c t i o n . "  T h e  h i g h e r  

u n i t s  w o u l d  c o n t i n u e  a s  i n  p r e v i o u s  ( A m e r i c a n )  u s a g *  -- 
s e c t i o n ,  p r o v i n c s  a n d  c o n t i n e n t a l  s u b d i v i s i o n .  L i n t o n  

i n t s c t i o n a l l y  a v o i d e d  t h e  u s e  o f  t h e  term r e g i o n  b e c a u s e  o f  

its i n d i s c r i m i n a + e  p r e v i o u s  a p p l i c a t i o n .  L i n t o n  f a i l s  t o  

p r o v i d e  t h e  m e t h o d  b y  w h i c h  h e  o v e r c o m e s  t h e  p h i l o s o p h i c a l  

o b j e c t i o n s  t o  a c h a n g e d  b a s i s  o f  d i v i s i o n .  He a p p e a r s  t o  

s u g g e s t  t h a t  s u b d i v i s i o n  and  s y n t h e s i s  m e s h  a t  the 

s e c t i o n - t r  a c t  b o u n d a r y .  

W e e k s  and o t h e r s  ( 1 9 4 3 ,  c i t e d  b y  Lacate ,  1 9 6 1 ,  p.  273) 

recorded d a t a  on c l ima te ,  s o i l s ,  t o p o g r a p h y ,  n a t u r a l  

V e g e t a t i o n ,  a n d  t i m b e r - s i t e  q u a l i t y  i n  the n o r t h e r n  S i t r r a  

N e v a d a  o f  C a l i f o r n i a  of, a series of m a p s ,  T h e  c o m b i n a t i o n  of 



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

* * l a n d - c h a r a c t e r  t_ y p e s .  T h i s  is t h e  f a c t o r i a l  d p ~ r o a c h "  

( L a c a t s ,  1 9 6 1 ,  p. 2 7 3 )  t o  l a n d  c l a s s i f i c a t i o n ,  a m o d i f i c a t i o n  

of l a n d s c a p e  s y n t h e s i s .  

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

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

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

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

~ u s t r a l i a  a s  a p r a c t i c a l  m e a n s  t o  r a p i d l y  s u r v e y  l a r g e  a r ea s  

of l a n d .  C h r i s t i a n  ( 1 9 5 7 ,  p. 75) l i s t e d  t h e  o b j e c t i v e s  of 

t h e s e  s u r v e y s .  These were t o  " d e s c r i b e ,  c l a s s i f y  a n d  map, and 

( t o )  assess t h a  l a n d  u s e ,  d e v e l o p m e n t a l  p o s s i b i l i t i e s  a n d  

t e c h n i c a l  p r o b l e m s  o f  l a r g e  a r ea s  o f  c o u n t r y  a b o u t  w h i c h  t h e r e  

was r e l a t  i v a l y  l i t t l e  r e c o r d e d  s c i e n t i f i c  i n f o r m a t i o n  a n d  i n  

w h i c h  t h e r e  was n o t  a n y  l o n g  term t r a d i t i o n a l  f o r m  of l a n d  u s e  

o t h e r  t h a n  h u n t i n g  a n d  g a t h e r i n g  of n a t i v e  f o o d s . "  T h e  

A u s t r a l i a n  e x p e r i e n c e  i n  l a n d  e v a l u a t i o n  r e q u i r e s  d e t a i l e d  

d i s c u s s i o n  b e c a u s e  it s e r v e s  a s  a m o d e l  f o r  t h e  l a n d  

c l a s s i f i c a t i o n  t h a t  is p r e s e n t e d  i n  p a r t  t w o  of t h i s  s t u d y .  

C h r i s t i a n  ( 1 9 5 2 ;  1 9 5 7 ) ,  ~ h r i s t i a n  a n d  o t h e r s  ( 1 9 6 0 ) .  

f l a b b u t t  a n d  S t e w a r t  (1963)  , a n d  L a c a t e  ( 1 9 6 1 )  h a v e  d i s c u s s a d  

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

d r a w s  h s a v i l y  frcm t h e i r  r e p o r t s .  



T h e  N o r t h e r n  A u s t r a l i a  R e g i o n a l  S u r v e y ,  l a t e r  t h o  

D i v i s i o n  o f  L a ~ d  R e s e a r c h  a n d  R e g i o n a l  S u r v e y ,  was e s t a b l i s h e d  

i n  1 9 4 6  by t h e  Commonweal th  a c d  t h e  S t a t a s  o f  Q u e s n s l a n d  a n d  

W e s t e r n  A u s t r a l i a  t c  c o n d u c t  r c c o n n a i s a n c e  ~ ~ S O U ~ C P  s u r v e y s  

c o v e r i n q  u p  t o  5 0 , 0 0 0  sq. miles ( 1 , 3 0 0 , 0 0 0  s q .  km) i n  a s i n g l e  

s e a s o n .  T h e  l a n d s c a p ?  a p p r o a c h  t o  l a n d  a r a l u a t i o n  w a s  

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

i n d i v i d u a l  c h a r a c t e r i s t i c s  i n  d e t a i l  a t  t h i s  s c a l e ,  p r e c i s e  

i n f o r m a t i o n  a n d  d e t a i l e d  maps were n o n e x i s t e n t ,  a n d  i t  was  

unknown w h a t  c h a r a c t e r i s t i c s  were i m p o r t a n t  t o  map i n  t h e  

absent* o f  t r a d i t i o n a l  l a n d  u s e s .  

T h e  c o n c e p t s  u s e d  i n  t h e  s u r v e y s  have b e e n  d e f i n e d  b y  

C h r i s t i a n  (1952 ;  1957) a n d  C h r i s t i a n  a n d  o t h e r s  ( 1 9 6 0 ) .  

"Land@' i s  r e g a r d e d  a s  ?he i n t e g r a t i o n  o f  a l l  t h e  i n d i v i d u a l  

l a n d  a t t r i b u t e s  wh ich  a f f e c t  l a n d - u s e  p o t e n t i a l  a n d  s e t  limits 

on p r o d u c t i v i t y .  T h e s e  i n c l u d e  t o p o g r 3 p h y ,  s o i l s ,  v e g e t a t i o n ,  

f a u r a ,  c l i m a t e ,  h y d r o l o q y ,  a n d  t h e  r a n g e  of m i c r o e n v i r o n m e n t s .  

T h e  m a p p i c g  u n i t ,  t h e  " l a c d  system," was o r i g i n a l l y  

d e f i n e d  a s  " a n  a r e a ,  c r  q r o u p  of a r e a s ,  t h r o u g h o u t  w h i c h  t h e r e  

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

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

S y s t e m r *  ( c h r i s t i a n  a n d  S t e w a r t ,  1 9 5 2 ) .   his d e f i n i t i o n  was 

l a t a r  c h a n g e d  t o  i n c l u d e  t h e  g e o m o r p h o l o g i c a l  a n d  e c o l o g i c a l  

i m p l i c a t i o n s  o f  t h e  l a n d  s y s t e m  c o n c ~ p t  -- "a p a t t ~ r n  o f  



l a n d s c a p e ,  t h e  e x t e n t  cf w h i c h  is d e t e r m i n e d  b y  s o m e  commor 

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

common g o o l o g i c a l  p a r e n t  ~ a t a r i a l ,  g s o m o r p h o l o g i c a l  p r o c e s s ,  

o r  t h e  s t a g e  w h i c h  t h e  F r o c e s s  h a s  r e a c h e d "  ( C h r i s t i a n  a n d  

o t h e r s ,  1 9 6 0 ) .  T h e  l a n d  s y s t e m s  a r e  d s s c r i b s d  i n  terms of 

t h e i r  c o m p m e n t  ' * l a r , d  u n i t s * 1  a r d  t h s  i n t e r r e l a t i o n s h i p s  

b f t v e e n  these. T h e  u s e  o f  g e n e s i s  a s  a c r i t e r i o n  o f  

d e f i n i t i o n  i n  the l a n d s c a p e  a p p r o a c h  i s  s u b j e c t  t o  t h e  same 

criticisms a s  i ts u s e  i n  t h ~  l f g e n e t i c "  a p p r o a c h ,  b u t  t h e  

l a n d s c a p e  a p p r o a c h  d o e s  r e l y  less h + a v i l y  o n  t h i s  c r i t e r i o n  

t h a n  t h e  l a t t e r  d e f i n i t i o n  o f  the l a n d  s y s t e m  i m p l i e s .  

T h e  " l a n d  u n i t w  r e s e m b l e s  B o u r n e ' s  (1931) s i t e ,  b u t  i t  

r e l i e s  more h e a v i l y  on the g e n e s i s  o f  t h e  l a n d  f o r m  t h a t  

c o n s t i t u t e s  t h e  u n i t  t h a n  d i d  B o u r n e ' s  s i t e  ( C h r i s t i a n  a n d  

o t h e r s ,  1960, p.  2 1 8 ) .  ( B o t h  t h e  l a f i d  u n i t  a n d  t h p  s i t e  

u t i l i s e  o k s e r v a b l e  c h a r a c t e r i s t i c s  of t h e  u n i t ,  a l s o ) .  The 

v a l u e  of l a n d s c a p e  g e n e s i s  was b e l i e v e d  t o  l i e  i n  i t s  

p r e d i c t i v e  c a p a b i l i t i e s :  nThe common g e n e s i s  o f  t h e  v a r i o u s  

o c c u r r e n c e s  of  ope l a n d  u n i t .  . . i m p l i e s  t h a t  t h e y  may b e  

s i m i l a r  i n  many r e s p e c t s  a d d i t i o n a l  t o  t h o s e  most e a s i l y  

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

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

a d d i t i o n  t o  t h o s e  o b s e r v e d  a v e n  t h o u g h  they a r e  s u p e r f i c i a l l y  

s i m i l a r  ( c h r i s t i a n ,  1957, p. 7 6 )  . 



C h r i s t i a n  (1957, p .  76) s u q q e s t e d  t h a t  t h e  l a n d  s y s t e m  is 

n o t  j u s t  a c o n v e n i e n t  m a p p i 2 q  u n i t ,  b a t  a  n a t u r a l  a g g r e g a t i o n  

of  r a t u r a l  u n i t s  b e c a u s e  i t  r e s u l t s  f r o m  t h e  r e c u r r i n g  a n d  

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

h a v e  beec p r o d u c e d  b y  p a r t i c u l a r  g s o ~ o r p h o ~ o q i c a l  p r o c e s s e s  

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

o f  time, T h e r e f o r e ,  C h r i s t i a n  k e l i e v e d ,  l a n d  s y s t e m s  w i l l  

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

because o f  d i f f e r e n t  o r i g i c s ,  i r r e s p e c t i v e  o i  t h e i r  

a p p e a r a n c e ,  

M a b b u t t  ar.d S t e w a r t  ( 1 9 6 3 )  o u t l i n e d  t h e  m e t h o d s  e m p l o y e d  

i n  t h e  A u s t r a l i a n  s u r v e y s ,  A s u r v e y  team, c o n s i s t i n g  of  a 

g e o m o r p h o l o g i s t ,  p e d o l o g i s t ,  a n d  p l a n t  e c o l o q i s t ,  a n d  p o s s i b l y  

a d d i t i o n a l  s p e c i a i i s t s  s u c h  a s  a g e o l o g i s t ,  p l a n t  t a x o n o m i s t ,  

a g r i c u l t u r a l i s t ,  f o r e s t e r ,  etc., p l a n s  a s a m p l i n g  p r o q r a m  

b a s e d  on a o  a e r i a l  p h c t o g r a p h  l a y o u t .  A p r e l i m i n a r y  a p p r a i s a l  

o f  t h e  g e o m o r p h o l o g y  a n d  g e o l o g y  is maae f r o m  t h e  a e r i a l  

p h o t o g r a ~ h y ,  a n d  a i d s  the p l a n n i n g  of f i e l d  s a m p l i n g .  To 

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

p o s s i b l e .  S t r e s s  i s  l a i d  u p o n  c o o r d i n a t e d  s a m p l i n g  of t y p i c a l  

p h o t o g r a p h i c  p a t t e r n s ,  b u t  a l l o w a n c ~  is a l s o  made f o r  

i n d i v i d u a l  s c i e n t i f i c  i n t e r e s t s .  

T r a v e r s e s  a r e  p l a n n e d  t o  s a m p l e  t h e  s i t es  s e l e c t e d ,  

n o r m a l l y  b e t w e e n  300  a n d  400 s i t e s  a l o n q  a b o u t  3000 miles of 



t r a v e r s e s  c a n  be s a m p l e d  i n  3 thrse o r  f o u r  month  f i e l d  s o a s c r !  

i n  A u s t r a l i a .  A S  t h e  f i e l d  s a m p l i n g  p r o g r e s s e s ,  a n  a t t e m p t  i s  

made t o  u n d e r s t a n d  t h e  g e n e s i s  o f  t h a  F a t t e r n s  o b s e r v e d ;  

f u r t h o r  s a m p l i c g  i s  t h ~ n  d i r e c t e d  t o w a r d  t e s t i n g  t h e  v a l i d i t y  

o f  t h e s e  i n t e r p r e t a t i o n s .  I n  a d d i t i o n  t o  r e c o r d i n g  b e d r o c k  

g e n f o g y ,  s u r f  i c i a f  d e  ~ c s i  ts, ssils,  v e q t t a t i o n ,  m i c r o - r e l i + f ,  

e tc . ,  e v i d a n c e  o f  l a n d s c a p e  d y n a m i c s  i s  a l s o  s o u g h t .  T h i s  

i n c l u d e s  e r o s i c n  o r  d e p c s i t i o n ,  m a s s  movement ,  a n d  s o i l  

s t a b i l i t y ,  

A t  t h e  c o m p l s t i o n  of  t h e  f i e l d  s u r v e y ,  t h e  v a r i o u s  l a n d  

a t t r i b u t e s  a r e  d e l i m i t e d  on a e r i a l  p h o t o g r a p h s ,  u s i n g  

g e o m o r p h i c ,  g e n e t i c ,  c h r o n o l o q i c ,  a n d  d y n a m i c  p r i n c i p l 5 s  t o  b e  

d i s c u s s e d  b e l o w ,  A f t e r  e a c h  team m?mber h a s  mapped t h e  

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

p o s s i b l e  b y  g r o u p i n g  some m a p p i n g  t y p e s  a s  l a n d  s y s t e m s ,  E a c h  

l a n d  s y s t e m  is then q i v e n  a q e o g r a p h i c  name f r o m  a  t y p i c a l  

o c c u r r e n c e .  

A l t h o u g h  l a n d  s y s t e m  mapp ing  i s  b a s e d  or, t h e  c o m p l e x  o f  

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

v e g e t a t i o n ,  l a n d  fo rm is  p e r h a p s  t h e  e a s i e s t  t o  i n t e r p r e t  f r o m  

a e r i a l  p h o t c g r a p h s .  F u r t h e r ,  p e d o l o g i c a l l y  a n d  v e g e t a t i v e 1  y 

c o m p l e x  e n v i r o n m e n t s  c f t e n  may b e  s i m p l y  i n t e r p r e t * d  i n  

qeomorphic terms. Land s y s t e m  m a p p i n g ,  t h e r e f o r e ,  i s  o f t e n  

b a s e d  o n  g e o m o r p h i c  e l e m e n t s  s u c h  a s  d r a i n a g e  a n d  r e l i ~ f ,  
I 

i 



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

v e q c t a t i o n ,  a n d  a r e  of a d d i t i c c a l  r e l e v a n c e  i n  l a n d  e v a l u a t i o n  

d u e  t o  t h e i r  i n • ’  l u e n c e s  o n  a c c s s s  a n d  l a n d  u s e .  I E  many l a n d  

f o r m s ,  g e n e t i c  a s  well a s  m o r ~ h o l o q i c  c r i t e r i a  are c o m b i n e d .  

C o c s i d e r a t i o n  cf l a n d  g e n e s i s  i n  t e r r a i c  c l a s s i f i c a t i o n  

a n d  m a p p i n g  a l l o w s  i n h e r e n t  f e a t u r e s  not v i s l b l e  o n  a e r i a l  

p h o t o g r a p h s  t o  b e  d i s c e r n e d .  S o i l  t y p e  i s  a n  e x a m p l e  b e c a u s e ,  

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

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

v e g e t a t i o n .  E r o s i o n a l  a n d  d e p c s i t i o n a l  s u r f a c e s  are u s u a l l y  

s e p a r a t e d  a t  some l e v e l  o f  c l a s s i f i c a t i o n ,  a n d  a l l u v i a l  

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

E s t a b l i s h a e n t  o f  a l a r i d s c a p e  c h r o n o l o g y  a l d s  i n  the 

r e c o g n i t i o n  o f  g e n e t i c a l l y - r e l a t e d  l a n d  f o r m s ,  F e a t u r e s  n o t e d  

i n  ~ u s t r a l i a  t o  e s t a b l i s h  a c h r o n o l o g y  i n c l u d e  r e l i c t  

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

a n d  a l t i t u d e  o f  l a n d  s u r f a c e s ,  a n d  d e g r e e  o f  d i s s e c t i o n .  

Nost t t l a n d s c a p e  F r o c e s s e s  a r e  t o o  c o m p l e x  t o  s e r v e  a l o n e  

a s  a  m a p p i n g  b a s e , ? '  b u t  d i s t i n c t i o n  c a n  bd made b e t w e e n  a c t i v e  

a n d  s t a b l e  l a n d  f o r m s  i n  some cases; f o r  e x a m p l e ,  young 

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

Stewart ,  p. 1 0 2 ) .  The p o s s i b i l i t y  that some l a n d s c a p e  

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



be c o n s i d ~ r e d .  I t  is i m p o r t a n t  t o  try t o  u n d e r s t a n d  the 

d y n a m i c  r e l a t i o n s h i p s ,  b e c a u s e  i n t e r f e r e n c e  may u p s e t  t h e  

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

C h r i s t i a n  (1952; 1957) a n d  C h r i s t i a n  a n d  o t h e r s  (1950) 

d i s c u s s  + h e  a s s e s s m e n t  o f  l a n d - u s e  p o t e n t i a l  i n  t h e  A u s t r 3 l i a n  

s u r v e y s .  Ir. t h e  a b s e n c a  of e s t a b l i s h e d  l a n d  u s e s  i n  t h e  a r e a s  

s u r v e y e d ,  o r  of a reas  n e a r b y  o r  f a r  a w a y  w i t h  w h i c h  t o  make 

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

o n l y  b e e n  a v a i l a b l e  t h r o u g h  e x p e r i m e n t a t i o n ,  

T h e y  c o n t e n d  t h a t  a n  a s s e s s m e n t  o f  l a n d - u s e  p o t e n t i a l  

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

a l l  o c c u r r e n c e s  cf t h a t  l a n d  u n i t  w i t h i n  i t s  as soc ia t ed  l a n d  

s y s t e m ,  b u t  n o t  t o  a p p a r e n t l y  simil3r l a n d  u n i t s  i n  o t h e r  l a cd  

s y s t e m s  w i t h o u t  c c n f  i f m a t i o n .  F u r t h e r ,  i f  l a n d - u s e  p o t e n t i a l  

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

i d e a  o f  t h a  l a n d  s y s t e m ' s  p o t e n t i a l  i s  g a i n e d  t h r o u g h  

knowledge of  the r e l a t i v e  s i z e  o f  i ts i n d i v i d u a l  l a n d  u n i t s .  

L a n d  s y s t e m s  of s i m i l a r  p o t e n t i a l  c a n  b e  c o m b i n e d  t o  f o r m  

"Land-Us& G r o u p s w  i f  d d s i r a b l e .  

T h e  A u s t r a l i a n  s u r v e y s  d o  n o t  a t t e m p t  t o  p r o v i d e  d e t a i l e d  

l a n d - u s a  r e c o m m e n d a t i o n s  or  e v 3 n  l a n d - u s e  p o t e n t i a l  

a s s e s s m e n t s .  R a t h e r ,  t h e y  ~ f e s t a b l i s n  t h e  b a s i c  f a c t s  o n  w h i c h  

s u b s e q u e n t  i n v e s t i g a t i o n s  c a n  b e  p l a n n e d ,  . . . B r o a d  forms o f  



Land u s e  c a n  b e  p r e d i c t e d ,  b u t  i t  i s  n o t  p o s s i b l e  t o  p r e d i c t  

l e v e l s  o f  p r o d u c t i c n  o r  t h e i r  d e g r e s  o f  ~ c o n o r n i c  S U C C ~ S S ' ~  

( C h r i s t i a n  a n d  o t h e r s ,  1960). Since t h e  f 9 b e s t "  f o r m  o f  l a c d  

u s e  d e p e c d s  o n  p r e s e n t  k n o w l e d g e  of  l a n d - u s e  p r o b l e m s  a n d  

markets, l a n d  c l a s s i f i c a t i o n  a n d  l a n d  a s s e s s i u e n t  are  t r e a t e d  

a s  s e p a r a t e  p h a s e s  cf the i n v e s t i g a t i o n  ( C h r i s t i a n ,  1957 ,  

p. 78 ) .  

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

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

s c i e n c e  L a b o r a t o r y ,  O x f o r d ,  f o r  t h e  n i l i t a r y  E n g i n e e r i n g  

E x p e r i m e n t a l  E s t a b l i s h m e n t ,  Hcwever ,  d u r i n g  t h e  c o u r s e  o f  

t h i s  r e s e a r c h ,  i t  b e c a m e  clear t h a t  t h e  a p p l i c a t i o n s  would b e  

mainly c i v i l ,  a n d  i t  is  i n  t h i s  c o n t e x t  t h a t  W e b s t e r  a n d  

B e c k e t t  ( 1 9 7 0 )  d e s c r i b e d  the c l a s s i f i c a t i o n  s y s t e m  a n d  i t s  

use. The f o l l o w i c q  i s  a summary o f  t h e i r  r e v i e w .  

The p u r p o s e  o f  the r e s e a r c h  was t o  d e v e l o p  t h e  p o t e n t i a l  

" f o r  p r e d i c t i n g  s o i l  arid t e r r a i n  o r  land c o n d i t i o n s  o v e r  l a r g e  

a r f a s  of u n d e v e l c p e d  c o u n t r i e s  w h e r ~  i n f o r m a t i o n  i s  s p a r s e . "  

I n  o r d e r  t o  a p p r a i s e  l a n d  r e s o u r c e s  w i t h i n  a r e a s o n a b l e  time 

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

t o  be  s u p p l e m e c t e d  by l i m i t e d  g r o u n d  o b s e r v a t i o n s .  

T h e  s y s t e m  of l a n d  c l a s s i f i c a t i o n  d e v e l o p e d  t o  meet t h i s  



A u s t r a l i a ;  a n d  t h r o u g h  t h e  j f f o r t s  of B r i n k  a n d  o t h e r s  (1966)  

e v e n  t h e  t e r m i n o l o g y  h a s  c o n v e r g e d .  I t  a l s o  i n f l u e n c e d  t h e  

l a n d  c l a s s i f i c a t i o n  p r e s e n t e d  i n  p a r t  two of  t h i s  s t u d y ,  

T h e  m a p p i c g  u n i t ,  l a n d  system ( o r i g i n a l l y  c a l l e d  

" r e c u r r u ~ t  l a n d s c a p e  p a t t ~ r n ~ ~ ) ,  i r !  e s s 5 n c e  is e q u i v a l e n t  t o  

t h a  ~ u s t r a l i a n  l a n d  s y s t e m .  E a c h  l a n d  s y s t e m  is c o m p o s e d  of 

smal le r  a r e a s  " u s u a l l y  w i t h  s i m p l e  form, o n  a p a r t i c u l a r  r o c k  

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

are e i t h ~ r  u r 4 i f o c m  o v e r  t h e  w h o l e .  . . (or)  v a r y  i n  a s i m p l e  

a n d  c o n s i s t e n t  way1' ( W e h s t e r  a n d  B e c k e t t ,  1970,  p a  5 4 ) .  T h e s e  

smaller a r ea s  are  a n a l o g o u s  t o  t h e  A u s t r a l i a n  " l a n d  u n i t "  b u t  

a re  c a l l e d  " l a n d  f a c e t s n  a f t e r  w o o l d r i d g e ' s  (1932)  "facet." 

T h i s  c l a s s i f i c a t i o n  u a s  i n t e n d e d  f o r  m o d e r a t e l y  e x t e n s i v e  

l a n i ?  u s e ,  b u t  f o r  scme p u r p o s e s  i t  was f e l t  that ths l a n d  

f a c e t  m i g h t  n o t  be s u f f i c i e n t l y  h o m o g e n e o u s .  T h e r e f  ore ,  1 9 1 a n d  

e l e m e n t s n  a n d  l f v a r i a n t s w  were d e f i n e d .  L a n d  e l e m e n t s  a re  " t h e  

smallest  u n i t  o f  t e r r a i n  l i k ~ l y  t o  b e  o f  i n t e r e s t . "  E x a m p l e s  

w o u l d  b e  a f l a t  c res t  e l s w e n t ,  a n d  convex m a r g i n  element of a 

p l a t e a u  f ace t .  L a n d  e l e m e n t s  m u s t  be r e c o g n i s a b l e  o n  a e r i a l  

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

r e c o g n i s a b l e  f r o m  s u r f a c e  a p p e a r a n c e .  T h e y  a r e  p a r t s  of a 

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

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



Land f a c e t s  a r e  r e s t r i c t e d  t o  s i n g l e  l a n d  s y s t e m s  i n  3 

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

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

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

h c m o l o g o u s  f a c e t s  a r e  ~ x t r e m l y  u n l i k e l y  t o  h a v e  i d e n t i c a l  

p r e p - r + l r s .  It was o r i g i n a f l y  t h o u g h t  that s i m i l a r  r o c k s ,  

w e a t h e r i n g  u n d G r  s i m i l a r  c l imat ic ,  t e c t o n i c ,  a n d  e r o s i c n a l  

c o n d i t i o n s  wou ld  p r o d u c e  s i m i l a r  l a n d s c a p e s ,  b u t  l o n g  r a n g e  

p r e d i c t i . c n  p r o v e d  v s r y  r i s k y .  K n o w l e d g e  o f  t h e  u e n v i r o n m e n t a l  

c o n t r o l s  ( o n  l a n d s c a p e )  was r a r e l y  complete e n o u g h  t o  a l l o w  

m a t c h i n g  o f  w i d e l y  s e p a r a t e d  l a n d s c a p e s n  (Webstsr a n d  B e c k e t t ,  

1970, W. 5 6 ) .  When l a n d  f a c e t s  b e l o n g i n g  t o  d i f f e r e n t  l a n d  

s y s t e m s  a r e  shown t o  be s u f f i c i e n t l y  s imi l a r ,  p r e d i c t i o n  may 

b e  made f r o m  o n e  t o  t h e  o t h a r  by c r o s s - r e f e r e n c i n g ,  o r  by 

d e f i n i n g  l J a b s t r a c t w  l a n d  f a c e t s ,  

W e b s t e r  a n d  B e c k e t t  (1 970) d e s c r i b e d  t h e i r  c l a s s i f y i n g  

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

1 a n d  system b o u n d a r i e s  we re d e l i n e a t e d  o n  a e r i a l  p h o t o g r a p h  

m o s a i c s  w h e r e  many d i s + i n c t  v i s u a l  p a t t e r n s  a r e  e v i d e n t .  

A d d i t i o n a l  b o u n d a r i e s  w e r e  i n s e r t e d  whare f i e l d  k n o w l e d g e  c r  

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

t o p o g r a p h i c  maps  i n d i c a t e d  t h e i r  e x i s t e n c e .  I t  was  c o p s i d e r e d  

i m p o r t a n t  a t  t h i s  s t a g e  t o  i n c l u d e  a s  many b o u n d a r i e s  a s  c o u l d  

be  d e t e c t e d ;  r e d u n d a n t  b o u n d a r i e s  c o u l d  b e  o m i t t e d  l a t e r ,  arid 

a l l  c o u l d  be  adjusted b e c a u s e  t h e y  were o n l y  ~ r o v i s i o n a l .  



OncG t h e  p a t t e r n s  had  b 2 e n  d e l i n s a t s d ,  t h e  next s t a g e  was 

their 3ef i n i t  i o n  a n d  i d l n t i f  i c a t i o n .  S t e r e o s c o p i c  e x a m i n a t i o n  

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

was usqd t o  d e f i n e  t h e  l a n d  f a c e t s  a n d  d e s c r i b e  t h e i r  l a n d  

fo rm,  r o c k ,  s o i l ,  w a t e r  r e g i a s ,  a n d  l a n d  covtr. T e n t a t i v e  

l a n d  f a c e t s  were d e f i n e d  i n  t h e  3 b s e n c ~  o f  p r i o r  f i e l d  u c r k ,  

a n d  t h e s e  were r e v i s e d  when field work was c o m p l r s t e d .  T h e  

l a n d  f a c 2 t s  i n  p a r t  o f  2 a c h  a r e a  were t h e n  mapped t o  e n s u r e  

t h a t  a l l  l a n d  was i n c l u d e d .  

T h e  l a n d  s y s t e a s  were dsf i n e d  i n  terms o f  t h e i r  c o n t a i n e d  

l a n d  f a c + t s  a n d  o f  t h e  r e l a t i o n s h i p s  b e t w e e n  them.  A e b s t e r  

a n d  B s c k s t t  s t a t e d  t h a t  m o s t  o c c u r r e n c e s  of a l a n d  s y s t e m  

s h o u l d  c o n t a i n  a l l  t h q  l a n d  f a c e t s  f o u n d  i n  t h a t  l a n d  s y s t e m ,  

bu? that o n e  o r  t u o  may b e  m i s s i n g  a s  l o n g  a s  t h e  r e m a i n d e r  

r e t a i n  t h e  same r e l a t i c n s h i p s .  B l o c k  d i a g r a m s  a n d  annotated 

s t e r e o - p a i r s  o r  t r i p l e t s  a r e  ~ r o v i d a d  i n  t h e  r e p o r t s  t o  a i d  
I 

u s e r  r e c o g n i t i o n  cf ths l a n d  f a c e t s .  

T h e  l a s t  s t a g e  is t h e  a c t u a l  map p m d u c t i o n .  L a n d  s y s t e m  

b o u n d a r i e s  a r e  l o c a t e d  on  t h e  a e r i a l  p h o t o g r a p h s ,  a n d  t h e  

p r o v i s i o n a l  map i s  m o d i f i e d  b y  d r a w i n g  i n  t h e  now a c c u r a t e  

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

W e b s t e r  arid B e c k e t t  (1970,  p. 73) h a d  i n t e n d e d  t o  

" c o l l e c t  i n f o r m a t i o n  or? t h e  u s e  a n d  p o t e n t i a l  o f  the l a n d  



H i l l s  d e f i n e d  a  " landtype"  a s  "an a r e a  o f  l and  w i t h i n  a 

r e sou rce s  of  a  t e r r i t o r y  a n d  t o  i n d e x  them i n  a d a t a  s t o r e  

accord ing  t o  t h s  c l a s s e s  of l a r d  t o  which  t .h?y r e f e r r e d .  ~ u t  

t h e  work was d r a w n  t o  a  c l o s e  be fore  t h i s  could b e  

demonstrated."  There fore ,  t h e i r  work i s  land  c l a s s i f  i c a t i o c ,  

n o t  l a n d  e v a l u a t i o n .  

T h e  l andsc3pe  approach t o  l and  c l a s s i f i c a t i o n  h a s  been 

w i d * l y  a p p l i e d  i n  Canada, where i t  h a s  come t o  b s  known a s  

rfEcologica1 Land C l a s s i f i c a t i o n r r  ( W i k e n  and I r o n s i d e ,  1977).  

Much o f  t h e  e a r l y  i m p s t u s  toward a n  integrated l a n d s c a p e  

approach t o  l a n d  c l a s s i f i c a t i o n  (and e v a l u a t i o n )  i n  Canada was 

provided b y  a  f o r e s t e r ,  G.A .  H i l l s ,  i n  Ontar io .  H i l l s  

d e s c r i b e d  t h e  p r i n c i p l e s  of n e c c l o g i c a l  c l a s s i f i c a t i o n  of 

land,"  f o r  v a r i o u s  u se s ,  a s  a p p l i e d  by t h e  O n t a r i o  Department 

of  L a n d s  ana F ~ r e s t s  ( H i l l s ,  1961). He r e f e r r a d  t o  t h e  

c l a s s i f i c a t i o n  a s  a  l t t o t a l  s i t@ c l a s s i f i c a t i o n  "based on t h e  

p e r c e i v a b l e  f e a t u r e s  of both v e g e t a t i o n  and physiography (i .e.  

landform and c l i m a t e )  w h i c h  a r e  s i g n i f i c a n t  i n  t h e  

e s t a b l i s h m e n t  and growth of c rops . r9  T o t a l  s i t e  t ype  was 

equated  t o  an ecosystem ( H i l l s ,  1961, p .  17) .  

s p e c i f i c  c l i m a t i c  r e q i c n  which i s  c l a s s i f i e d  accord ing  t o  t h e  

t e x t u r o  and pet rography of t h e  g e o l o g i c  ~ a t e r i a l s , ~  b u t  s t a t e d  

t h a t ,  because t h e s e  a r e  a r e a s  of  l a n d ,  t h a y  pos se s s  

" c h a r a c t e r i s t i c s  of ' r e l i e f *  a s  w e l l  a s  t h o s e  of s m a t ~ r i a l s . ~ w  



  and types m a y  t h e n  h e  ' ' d e s c r i b e d  a s  a c o m b i n a t i o n  of l a n d f o r m  

a n d  cl imatsts  ( B i l l s ,  1 9 6 1 ,  p, 1 8 ) .  

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

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

s i t e  ~ c l a s s e s w  are  subdivisions of  t h e  l a n d t y p ?  b a s e d  o n  s o i l  

m o i s t u r e ,  d e p t h  of m a t e r i a l ,  a n d  l o c a l  c l imate ,  S i n c e  s i t e  

c lasses  b a s e d  o n  oce c r i t e r i o n  a r e  n o t  n e c e s s a r i l y  c o i n c i d s n t  

w i t h  s i t e  c lasses  b a s e d  c n  o t h e r  c r i t e r i a ,  a p h y s i o g r a p h i c  

s i t e  " t y p e w  was d e f i n e d  a s  t h e  u n i t  r e s u l t i n g  f r o m  s u b d i v i s i o n  

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

classes,  T h e  u l t i m a t e  p h y s i o g r a p h i c  s i t a  u n i t ,  s i m p l y  c a l l e d  

t h o  " p h y s i o g r a p h i c  s i t e , "  was a s u b d i v i s i o n  o f  t h e  s i t e  t y p e  

b a s e d  on " a n y  p h y s i c g r a p h i c  f e a t u r e  of  s i g n i f i c a n c e  i n  l a n d  

u s e .  Is H i l l s  c i t e d  v a r i a t i o n s  i n  s o i l  p r o f i l a ,  s t o c i n e s s ,  

s l o p e ,  a s p e c t ,  t e x t u r e ,  a n d  p e t r o g r a p h y  o f  s o i l  ma te r i a l s  a s  

e x a m p l e s  o f  c r i t e r i a  f o r  s u b d i v i s i o n  of s i t e  t y p e s  i n t o  s i t es  

( H i l l s ,  1 9 6 1 ,  p. 2 1 - 2 2 ) .  

T h z  b a s i c  t a x o n o m i c  u n i t ,  t h e  s i t e  t y p e ,  was s e e n  a s  

i n c o n v o n i s n t l y  smal l  f o r  m a n a g e ~ n t  p u r p o s e s ;  t h e r e f o r e ,  Hills 

d e f i n e d  l t l a n d t y p e  c o m p o n e n t s w  c o m p o s e d  of o n a  o r  more 

p h y s i o g r a p h i c  s i t e  t y p e s .  T h e s e  r a a n a g e m e n t  a r e a s  were n o t  

s e p a r a t e l y  m a p p e d ,  b u t  c o u l d  b e  l o c a t e d  by  r t f e r e n c e  t o  t h s - i r  

d e f i n i n g  s i t e  t y p e s  ( H i l l s ,  1 9 6 1 ,  p. 2 3 ) .  ~ i l f .  was f u l l y  

aware t h a t  c l a s s i f i c a t i o n  i s  F u r p o s e  o r i e n t e d .  He d e v e l o p e d  



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

t h a t  it c c u l d  b e  a p p l i e d  t o  o t f i o r  p r o b l e m s  w i t h  some  

n o d i  f i c a t i o n .  

O t h z r  t h a ~  H i l l s i  s c h e m e ,  f e u  a p p r o a c h e s  t o w a r d  l a n d  

c l a s s i f i c a + i o n  ir C a n a d a  c o n s i d e r e d  more  t h a n  a v e r y  few l a n d  

a t t r i b u t e s  p r i c r  t o  t h o  e a r l y  1 9 6 0 i s ,  b e i n g  p r i m a r i l y  s o i l  

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

c l a s s i f i c a t i o n s .  H o u e v e r ,  t h e  need  f o r  a l a n d  c a p a ~ i l i t y  

i n v e n t o r y ,  e x p r e s s e d  a t  the N R o s o u r c e s  f o r  Tomor rowv  

C o n f e r e n c e  i n  1 9 6 1 ,  l e a d  t o  t h e  e s t a b l i s h m e n t  o f  t h e  C a n a d a  

L a n d  I n v e n t o r y  (CLI)  a n d  t h e  d e v e l o p m e n t  o f  a n  i n t e g r a t e d  

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

( C a n a d a ,  1 9 6 5 ,  p. 1 ) .  

T h e  C a n a d a  Land I n v e n t o r y ,  a s  n o t e d  b y  Wiken a n d  I r o n s i d s  

(1977 ,  p. 273), was  i n t e r p r e t i v e ,  " p r o v i d i n g  l a n d  c a p a b i l i t y  

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

( u n g u l a t e s  a n d  w a t e r f o w l )  a n d  s p o r t  f i s h . ' *  T h e  b a s e l i n e  d a t a  

n e c e s s a r y  f o r  t h e s e  i n t e r ~ r e  t a  t i o n s ,  h o w e v e r ,  was n o t  

a v a i l a b l e  f o r  much of t h e  a r e a  t o  be  c o v e r s d  b y  t h e  i n v e n t o r y .  

I n  1 9 6 4 ,  t h e  ~ a t i o n a l  committee on  F o r e s t  L a n d s  e s t a b l i s h e d  a 

s u h c o m m i t . t e ~  to e x p l o r e  a l t e r n a t i v e  a p p r o a c h e s  t o  a r a p i d  a n d  

i n e x p e n s i v e  s u r v e y  t o  g a t h e r  t h e  e s s e n t i a l  data.  T h e  

S u l x o m m i t t e e  o n  B i o - p h  y s i c a l  Land C l a s s i f i c a t i o n  p u b l i s h e d  

g u i d e l i n e s  t o  t h i s  e n d  i n  1969 ( L a c a t e ,  1 9 6 9 )  a f t e r  a s e r i ~ s  



o f  p r e l i m i n a r y  guidelines an3 p i l o t  s t u d i e s .  

Tho g u i d e l i n e s  w e r g  d e s i g n e d  t o  " d i f f e r e n t i a t e  a n d  

classify e c o l o q i c a l l y - s i g n i f  i c a n t  sey m e n t s  o f  t h e  l a n d  

s u r f a c e ,  r a p i d l y  a n d  a t  d sin311 scait. . . t o  s a t i s f y  t h e  n e e d  

f o r  a n  i n i t i a l  o v e r v i e w  a n d  i n v e n t o r y  o f  f o r e s t  l a n d  a n d  

a s s o c i a t e d  w i l d l a n d  r e s o u r c e s  ( L a c a t e ,  1969,  p. 2 )  . P a t t e r n s  

o f  s o i l ,  l a n d f o r m ,  v e g e t a t i o n ,  a n d  wat l r ,  r a t h e r  t h a n  s i n g l e  

a t t r i b u t e s ,  were t o  b e  mapped,  a n d  t h e  s u b c o a s i t t e e  s t r o n g l y  

~ e c o m m e n d e d  t h a t  p h c t o - i n t e r p r e t a t i o n  b e  u n d e r t a k e n  p r i o r  t c  

f i e l d  work.  

T h e  s u b c o m m i t t e e  o u t l i n 2 d  a h i e r a r c h y  of l a n d  u n i t s  fcr 

f o u r  l e v e l s  o f  g e n e r a l i s a t i o n  w h i c h  would  be  p r a c t i c a l  f o r  

mapp inq  a t  sca les  cf 1 :3 ,000 ,000  t o  1: 10,000.  ( (Land r e g i o n s t '  

were d e f i n e d  o n  t h e  b a s i s  o f  r e g i o n a l  c l imate a s  e x p r e s s e d  by 

v e g a t a t i o n .  "Land d i s t r i c t s f *  were s u b d i v i s i o n s  o f  l a n d  

r e g i o n s  c h a r a c t e r i s e d  b y  a d i s t i n c t i v e  p a t t e r n  of rel ief ,  

g e o l o q y ,  g e o m o r p h o l o g y  a n d  a s s o c i a t e d  r e g i o n a l  v e g e t a t i o n . "  

"Land systems*' were d e f i n e d  a s  " a r e a  ( s )  o f  l a n d  t h r o u g h o u t  

wh ich  t h e r e  is a  r e c u r r i n g  p a t t e r n  of Landfo rms ,  s o i l s ,  a n d  

v e g e t a t i o n w  ( A  d e f i n i t i . c n  a d m i t t e d l y  b o r r o w e d  w i t h  s l i g h t  

m o d i f i c a t i o n  f r o m  C h r i s t i a n  a n d  S t e w a r t ,  1952) .  T h i s  u n i t  was 

s u g g e s t e d  a s  t h e  mos t  a p p r o p r i a t e  l e v e l  a t  wh ich  t o  

c o n c e n t r a t e  m a p p i n g  e f f o r t s  i n  l i g h t  o f  t h e  o b j e c t i v e s  sst 

f o r t h  above .  T h e  ' * l a n d  t y p e , r r  h o w e v e r ,  was t h e  b a s i c  u n i t  f o r  



w h i c h  s p o c i f i c  u s e  c a p a b i l i t y  r a t i n g s  were t o  b e  made.  I t  was 

d e f i n e d  3s " a n  a r e a  of  1 a r . d .  o n  a p a r t i c u l a r  p a r e n t  mater ia l ,  

h a v i n g  a f a i r l y  h c m o g e n e o u s  c o m b i n a t i o n  of s o i l .  . . a n d  

c h r o n o s ~ q u e n c e  of v e g 2 t a t i o n .  98 

T h e  s u b c o ~ m i t t s e  ~ o t e d  t h a t  c o t  a l l  p i l o t  s t u d i e s  u s e d  

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

for these m i g h t  n o t  be d e v e l o p d  u n t i l  a f t e r  t h e  smaller  l a n d  

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

i n t e n d e d  a s  a map u n i t ,  b u t  i t s  c h a r a c t e r i s t i c s ,  and i ts 

d i s t r i b u t i o n  w i t h i n  t h e  l a n d  s y s t e m ,  vere t o  b e  c l e a r l y  

i n d i c a t e d  by cross s e c t i o n s  o r  b l o c k  d i a g r a m s  a n d  a c c o m p a n y i n g  

tables ,  

An e x a m p l e  of  t h e  a p p l l c a t i o n  o f  t h s  g u i d e l i n e s  c c n t a i n e d  

i n  t h e  C a n a d i a n  B i o - p h y s i c a l  L a n d  C l a s s i f i c a t i o n  (Lacate, 

1969) is f o u n d  i n  Hawes8 (1974)  t h e s i s  i n  S o l 1  S c i e n c e  a t  t h e  

U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a .  Hawes mapped  l a n d  s y s t s n t s  i n  

t h e  s o u t h e r n  O k a n a g a n  V a l l e y  o n  a e r i a l  p h o t o g r a p h s ,  then f i e l d  

c h e c k e d  the l a c d  s y s t e m s  a n d  t h e i r  b o u n d a r i e s  a t  a p p r o x i m a t e l y  

130 s i t e s ,  S i x t y  o f  t h e s e  sites were s t u d i e d  i n  d e t a i l  t o  

p r o v i d s  h a b i t a t  d e s c r i p t i o n s .  F o u r t e e n  s o i l s  were s a m p l e d  a n d  

a n a l y s s d  f o r  e n g i n e e r i n g  icte rpre t a t i o n s .  

T h i r t  y - n i n e  l a c d  s y s t e m s  were d e s c r i b e d .  T h e  d e s c r i p t i o n  

of e a c h  l a n d  s y s t e m  i n c l u d e s  its name, a  v e r t i c a l  a i r  p h o t o  



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

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

a n d  l a n d s c a p e  f e a t u r e s  ( e l + v a  t i o n s ,  s l o p e s ,  etc. ) , A comment  

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

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

system d e s c r i p t i c c s .  Haues a l s c  p r e s e n t e d  t a b l e s  o f  

o f i m i t a t i o n  r a t i n g s r r  ( r a n g i n g  f r o m  n o n e  o r  s l i g h t  t o  s e v e r e )  

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

c r i t e r i a  b y  w h i c h  t h e s e  u e r s  d e v e l o p e d .  He d i d  n o t  map o r  

d i s c u s s  l a n d  r e g i o n s ,  d i s t r i c t s ,  o r  t y p e s .  

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

o v e r a l l  s c h e m e ,  t h e  o a i s s i o n  cf t h i s  l s v e l  o f  c l a s s i f i c a t i o n  

s e r i o u s l y  a f f e c t s  t h o  u t i l i t y  o f  Bawes8  r e p o r t .  T h e  l a n d  

s y s t e m ,  a s  noted  by L a c s t e  (1959,  p. 7 ) ,  i s  a c o m p l e x  u n i t ,  

w i t h i n  w h i c h  t h e r e  is a h e t e r c g e n o u s  p a t t e r n  of v e g e t a t i o n  a n d  

s o i l s ,  T h e  l a r d  s y s t e m ,  a s  d e f i n e d  by L a c a t e  a n d  u s e d  by  

Haues ,  i s  n o t  a s u i t a b l e  v e h i c l e  f o r  l a n d  e v a l u a t i o n  i n  o t h e r  

t h a n  v e r y  b r o a d  terms. 

The ~ a t i o n a l  Committee o n  F o r e s t  Land  (NCPL) was 

d i s s o l v a d  i n  1972.  T h e r e a f t e r ,  t h e  g u i d e l i n e s  f o r  

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

" f i r s t  a p p r o x i m a t i o n s , ' (  were l e f t  w i t h o u t  a f o r u m  f o r  

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

its o r i g i n a l  p u r p o s e  a s  a n  a d v i s o r y  b o d y  t o  t h e  C a n a d a  Land 



I n v e n t o r y  no  l o n g e r  e x i s t e d  when t h e  C L I  was t e r m i n a t e d .  

However,  many pecpls i c  g o v s r n m e n t ,  e d u c a t i o n ,  a n d  i n d u s t r y  

f e l t  t h a t  a  n a t i o n a l l y  c o o r d i n a t e d  a p p r o a c h  t o  l a n d  

c l a s s i f i c a + i o n  was  s t i l l  d e s i r a b l e ,  I n  1976, a a e a t i n q  was 

c a l l e d  a t  Pe t awawa ,  O n t a r i o ,  t o  d i s c u s s  t h e  s t a t e  o f  

b i o - p h y s i c a l  l a n d  c l a s s i f i c a t i o n  i n  C a n a d a ,  a n d  t o  deteraine 

i f  a n a t i o n a l  f o r u m  was n e c e s s a r y  a n d  f e a s i b l e .  From t h i s  

m e e t i n g ,  t h e  C a n a d a  C o m m i t t e e  o n  E c o l o g i c a l  ( B i o p h y s i c a l )  Land 

c lass i  f i c a t i o n  (CCELC) e m e r g e d .  

T h e  CCELC waE d e s c r i b e d  by Wiksn  a n d  I r o n s i d e  (1977, 

p. 274)  a s  " a n  i n t e r d i s c i p l i n a r y  g r o u p  c o n s i s t i n g  of  

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

u n i v e r s i t i e s  a n d  ~ r i v a t e   sector^.?^ Th-? ma in  o b j e c t i v e  o f  + h e  

CCELC is '"',o e n c o u r a g e  t h o  c ~ n t i n u e d  d e v a l o p m a n t  a n d  t o  

p r o m o t e  t h e  a p p l i c a t i o n  cf a u n i f o r m  e c o l o g i c a l  I b i o - p h y s i c a l )  

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

managemec t  a n d  e n v i r o n m e n t a l  i m p a c t  a s s e s s m e n t  p u r p o s e s w  

{CCELC, 1 9 7 6 ) -  T h e  t e c h n i c a l  work o f  t h e  CCELC i s  t o  b e  

p r o v i d e d  b y  w o r k i n g  g r o u p s  -- ? l e t h o d o l o g y / P h i l o s o p h y ,  

A p p l i c a t i o n s ,  Data H a n d l i n g ,  W ~ t l a n d s  C l a s s i f i c a t i o n ,  

L a n d / ~ a t e r  I n t e g r a t i o n ,  a n d  p o s s i b l y  o t h e r s  n o t  y e t  

e s t a b l i s h e d .  

I t  c a n  b e  s e e n  t h e n ,  t h a t  many i n d i v i d u a l s  i n  C a n a d a  a r e  

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



c l a s s i f i c a t i o n .  T h e  t h i r d  a p p r o a c h  t c  l a n d  c l a s s i f i c a t i o n  

r e c o g n i s e d  b y  Plahbutt (1968)  -- t h ~  p a r a m e t r i c  a p p r o a c h  -- h a s  

b e e n  integrated tc v a r i o u s  degrees w i t h  t h e  l a n d s c a p e  a p p r o a c h  

by  s o m e  o f  t h e s ?  i n d i v i d u a l s ,  a n d  is n o t  n e c e s s a r i l y  a n  

a l t s r n a t i v ~  a p p r c a c h .  N a b b u t t  r e c o g n i s e d  t h i s  a n d  s u g g e s t e d  

t h a t  t h e s e  a p p r o a c h e s  c a n  b? c o m b i n e d  with t h e  g s n z t i c  

a p p r o a c h  t o  reinforce e a c h  o t h s r  ( n a b b u t t ,  1968, p. 2 6 )  . 
H o w e v e r ,  N a b b u t t  d i s c u s s e d  each a p p r o a c h  s e p a r a t e l y  i n  c r d e r  

t o  maintain c l a r i t y ,  a n d  t h i s  report follows his e x a m p l e .  



T h e  P a r a r n s t r i c  A p p r ~ a c h  

M a b b u t t  (1968, p. 21)  h a s  d e f i n e d  t h e  p a r a m e t r i c  a p p r o a c h  

t o  l a n d  c l a s s i f  i c a t l o n  3s ' * t h e  d i v i s i o n  a n d  c l a s s i f i c a t i o n  of 

l a n d  o n  t h o  b a s i s  o f  s e l e c t e d  a t t r i b u t a  v a l u e s . "  f l i t c h e l l  

(1973,  p .  3 4 )  o u t l i n e d  t h e  t h r z e  p a r a m o u n t  c o n s i d e r a t i o n s  

i n h l r s n t  t o  t h i s  a p p r o a c h :  t h e  c h o i c e  o f  a t t r i b u t a s  tc b e  

mapped,  t h e i r  s u b d i v i s i o n  i n t o  c l asses ,  a n d  t h e  r e c o g n i t i o n  of  

t h e s e  c l a s s e s .  

S e l e c t i o n  of  t h e  a t t r i b u t e s  t o  b e  m a p p e d  d e p e n d s  o n  t h e  

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

t h e y  m u s t  b e  r e c o g n i s a b l e  a n d  m e a s u r e a b l e .  T h e  l a n d s c a p e  

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

t h a t  a r e  e i t h e r  p r e s e n t  o r  a b s e n t .  T h i s  g r e a t l y  f a c i l i t a t d s  

r e c o g n i t i o n ,  b u t  l i m i t s  p r e c i s i o n .  T h e  parametric a p p r o a c h ,  

h o w e v e r ,  o f t e c  s u b d i v i d e s  a l a n d  a t t r i b u t e  i n t o  c lasses  b a s e d  

o n  m e a s u r e d  limits. T h e  s e l e c t i o n  o f  t h e  l i m i t i n g  v a l u e s  u s e d  

t o  d e f i n s  classes may be a r b i t r a r y ,  e s p e c i a l l y  i f  t h o  

c l a s s i f i c a t i o n  m u s t  be g e n e r a l  t o  meet a ranqe  o f  n e s d s ;  t h e  

limits may b e  c h o s e n  a s  t h e  v a l u e  of t h e  a t t r i b u t e  i n  q u e s t i o n  

a t  s i g c i f i c a n t  n a t u r a l  b r e a k s  i n  t h e  l a n d s c a p e ,  e i t h e r  

d i r e c t l y  s i g n i f i c a n t  o r  s i g n i f i c a n t  t o  a p a r t i c u l a r  l a n d  u s e ;  

o r  t h e y  may b e  b a s e d  e n t i r e l y  o n  t h e  a t t r i b u t e  v a l u e s  t h a t  

l i m i t  a  p a r t i c u l a r  use e v e n  i n  t h e  a b s e n c e  o f  a  n a t u r a l  b r e a k .  



B o t h  n a b b u t t  ( 1 9 6 8 )  a n d  H i t c h e l l  ( 1 9 7 3 )  d i s c ~ ~ s s  

p a r t i c u l a r  a p p l i c a t i o n s  of t h e  p a r a m e t r i c  a p p r o a c h  t o  l a n d  

c l a s s i f i c a t i c n  a n d  e v a l u a t i o n .  T h e  m a j o r i t y  of t h e s e  

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

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

h a s  a l s o  b e e n  u s e d  i n  q 2 o l o g y ,  g e o m o r p h o l o g y ,  h y d r o l o g y ,  

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

T h i s  a p p r o a c h  o f  f o r s  s e v e r a l  a d v a n t a g e s  o v e r  t h e  g e n e t i c  

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

f l i t c h e l l  ( 1 9 7 3 ,  p. 3 6 ) ,  i t  r e d u c e s  t h e  s u b j e c t i v i t y  of t h e  

c l a s s i f i c a t i o n  b e c a u s e  t h e  l a n d  u n i t s  a r e  o b j e c t i v e l y  

d e l i m i t e d  o n c e  t h e  a t t r i b u t e s  a n d  t h e i r  c l a s s  l i m i t s  a re  

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

a p a r t i c u l a z  l e v e l  o f  c o c f i d e n c a ,  a n d  the v a r i a n c e  a n d  

p r o b a b i l i t y  limits o f  a t t r i b u t e s  c a n  b e  s t a t i s t i c a l l y  

d e t e r m i n e d .  I t  i s  more  s u i t e d  t o  c o m p u t e r  d a t a  h a n d l i n g  and  

s t o r a g e ,  a n d  c a n  b e  m o d i f i e d  i n  l i q h t  o f  new i n f o r m a t i o n  a b o u t  

t h e  l a n d  a t t r i b u t e s  o r  u s e r  n e e d s ,  

n i t c h e f  1 a l s o  n o t e d  several d i s a d v a n t a g e s  ( 1 9 7 3 ,  p. 36) 

i n c l u d i n g  t h e  d i f f i c u l t y  of  s e l e c t i n g  t h e  p a r a m e t e r s  a n d  c l a s s  

l i m i t s  u s e d  t o  d e f i n e  t h e  l a n d  u n i t s ,  t h e  i n a b i l i t y  t o  

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

d e t e r m i n e d ,  a n d  t h e r e f c r s ,  t h e  n e c e s s i t y  o f  c o l l e c t i n q  d a t a  o n  

a d e t a i l e d  l e v e l ,  It  may b y  p o s s i b l e ,  h o w e v e r ,  t o  select 



parameters a n d  c l a s s  limits t h r o u q h  the a p p l i c a t i o n  of 

n u m e r i c 3 1  taxonomy ( S n e a t h  a n d  S o k a l ,  l 9 7 3 ) ,  and d a t a  

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

paramsters c a n  b~ r e m o t e l y  scanned. Remote-sensing t e c h n i q u e s  

a r e  p r e s e n t l y  c a p a b l e  of  se r ' s ing  a u i d e  range  of a t t r i b u t e s ,  

a n d  r a p i d  advarces a r e  b e i n g  made i n  t h i s  f i e l d .  Som? of 

t h e s e  t e c h n i q u e s  a n d  t h e i r  p o t e n t i a l  will b e  discussed i n  t h e  

f i n a l  p a r t  o f  t h i s  study. 



P a r t  Two: A Land C l a s s i f i c a t i o n  of t h e  florritt Area  

I n  t r o d u c  t i o n  

This p a r t  o f  t h e  s t u d y  p r e s e n t s  t h e  r e s u l t s  c f  a 

l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  of the H ~ r r i t t  a r e a ,  B r i t i s h  

C o i u m b i a  (See i n s e t  maF on P l a t e  1 f o r  l o c a t i o n ) .  A l t h o u g h  

l a n d - u s e  p r a c t i c e s  a r e  f i r m l y  e s t a b l i s h s d  i n  ths a r e a ,  i t  was 

h o p ~ d  t h a t  a n  i n t s q r a t e d  a p p r o a c h  t o  l a n d  c l a s s i f i c a t i c n  wou ld  

p r o d u c e  a b a s i s  f o r  a n  e v a l u a t i o n  of p r e s e n t  u s e  a n d  

s u g g e s t i o n s  for i m p r o v e m e n t s  i n  l a n d  u s e .  

T h e  l a n d s c a p e  a p p r o a c h  t c  l a n d  c l a s s i f i c a t i o n  h a s  b+en  

w i d e l y  e m p l o y e d  i n  A u s t r a l i a ,  B r i t a i n ,  C a n a d a ,  a n d  e l s e v h e r e ,  

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

a r e a s ,  a n d  r a r e l y  w i t h  a m e a n i n g f u l  a v a l u a t i o r ? .  Land 

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

a t  l a r q e  s c a l e s ;  b u t  a n  e v a l u a t i o n ,  i n  t h e  s e n s e  o f  j u d g i n q  

t h e  s u i t a b i l i t y  o r  d e s i r e a b i l i t y  o f  l a n d  f o r  m a n ' s  use (see 

S t e w a r t ,  1 9 6 8 ,  p. I ) ,  b a s e d  on a l a r g e - s c a l e  l a n d s c a p o  l a n d  

c l a s s i f i c a t i o n  has  not  b e e n  p r e s e n t e d .  

S e v e r a l  a d v a n t a g e s  of a l a n d s c a p e  a p p r o a c h  tc l a n d  

e v a l u a t i o n  h a v ~  b e e n  s u g q e s t e d :  the method  11)  c a n  make u s e  

cf r e m o t + s e n s i n g  t e c h n i q u e s ,  (2)  m i n i m i s e s  f i e l d  r e s e a r c h  

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



from o n e  a r e a  t o  o t h e r  s i m i l a r  a r e a s ,  ( 3 )  c a n  be a p p l i e d  a t  

a n y  s c a l e ,  (4) f a c i l i t a t e s  u n d 2 r s t a n d i n g  o f  l a n d  a t t r i b u t e s  

a n d  t h e i r  i z i t e r a c t i o n s ,  ( 5 )  p r o v i d e s  a b a s i s  f o r  f u r t h e r  

s t u d i e s ,  (6)  c a n  make u s e  o f  c o m p u t e r s  f o r  d a t a  e n t r y ,  

m a n i p u l a t i o t ,  s t o r a q e ,  a n d  r e t r i e v a l ,  a n d  (71 t h e  e v a l u a t i o n  

can b ?  m o d i f i e c ?  i n  l i g h t  of new i n f o r a 3 t i . o ~  a b o u t  t h t  l a n d ,  c r  

c h a n g i n g  t e c h n o l c g y ,  f i n a n c e s ,  a n d  a t  t i  t u d e s .  T h e s e  

a d v a n t a g e s  w i l l  be c r i t i c a l l y  e v a l u a t e d  i n  t h e  f i n a l  p a r t  o f  

t h i s  study, b a s e d  o n  t h e  t e s t i n g  o f  t h e  t e c h n i q u e  w i t h i c  t h z  

s t u d y  a r e a .  

T h e  s t u d y  area w a s  s e l e c t e d  f o r  t h e  f o l l o w i n g  r e a s o n s ,  

It was o r i g i n a l l y  p e r c e i v e d  a s  a  r e l a t i v e l y  d i s c r e t e ,  

f u n c t i o n a l  u n i t ,  b u t  i t  s o o n  became a p p a r e n t  t h a t  t h i s  

p e r c e p t i o n  was n a i v e ,  i f  n o t  e c t i r e l  y f a l s e .  N e v e r t h e l e s s ,  

t h e  area i s  bounded  a l m o s t  e n t i r e l y  b y  i m p r e s s i v e  t o p o g r a p h i c  

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

c o r r i d o r s  l i n k i n g  i t  t o  t h e  o u t s i d e .  T h r e e  o f  t h e s e  l i n k s  a r e  

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

t h e  p l a t e a u  s u r f a c e ,  T h e r e f o r e ,  a l t h o u g h  t h e  a r e a  is  n o t  

d i s c r e t e ,  it is s o m s w h a t  i s o l a t e d  from s u r r o u n d i n g  a r e a s ,  a n d  

i t  was f e l t  t h a t  t h e  mthod c o c l d  b e  a p p l i e d  a n d  t e s t e d  here. 

S e c o n d l y ,  much cf t h e  a r e a  is o p e n  g r a s s l a n d ,  a n d  b o t h  

g r a s s l a n d  a n d  f o r e s t  are c r i s s - c r o s s e d  by t ' d i r t ' t  r o a d s .  T h i s  

a l l o w e d  r e l a t i v e l y  e a s y  access f o r  f i e l d  i n v e s t i g a t i o n s .  



Additional c o n s i c l ~ r a t i o n s  i n c l u d e d  a c c e s s i b i l i t y  f r o m  t h e  

V a n c o u v e r  a rea ,  a v a i l a b i l i t y  of l a r g l - s c a l e  a e r i a l  

p h o t o g r a p h y ,  a n d  p e r s o n a l  a e s t h e t i c  a p p r e c i a t i o n  of t h e  a r z a .  

A s e a r c h  f o r  p r e v i o u s l y  d o c u m z r i t r d  i n f o r m a t i o n  a p p l i c a b l e  

w i t h i n  t h ?  study a r e a  p r o d u c a d  a p h y s i o g r a p h i c  f r a m e w o r k  

( B o s t o c k ,  1 9 4 8 ;  H o l l a n d ,  1964 ;  F u l t o n ,  1 9 7 5 ) ,  c l i m a t i c  d a t a  

( B r i t i s h  C o l u m L i a ,  1 9 7 5 ;  Weir, 1 9 6 4 ) ,  t r e a t i s e s  o n  b e d r o c k  

g e o l o q y  (Dawson,  1 8 7 9 ;  1895;  C o c k f i e l d ,  1 9 4 8 )  a n d  s u r f  i c i a l  

g e o l o g y  ( F u l t o n ,  1 9 7 5 )  , v e g e t a t i o n  s t u d i e s  o f  n e a r b y  a r e a s  

( S p i l s b u r y  and  T i s d a l e ,  1 9 4 4 ;  T i s d a l e ,  1 9 4 7 ;  van  Ryswyk a n d  

o t h e r s ,  1 9 6 6 ;  B r a y s h a w ,  1 9 7 0 ;  McLean, 1 9 7 0 ;  NcLean a n d  

Marchand ,  1 9 6 8 ) .  l i m i t e d  h y d r o l o g i c  i n f o r m a t i o n  (Canada ,  1 9 7 2 ;  

F u l t o n ,  l 9 7 5 ) ,  a p r e l i m i n a r y  reap of s o i l  a s s o c i a t i o n s  ( B r i t i s h  

C o l u m b r a ,  1974b)  , h i s t o r i c a l  i n f o r m a t i o n  ( W e ~ r ,  1 9 6 4 )  , a  

c u l t u r a l  a n d  e c o n c m i c  summary ( B r i t i s h  C o l u m b i a ,  1 9 7 2 ) ,  a 

t o p o g r a p h i c  map ( C a n a d a ,  1 9 6 8 )  , a n d  a e r i a l  p h o t o g r a p h  c o v e r a q a  

( B r 5 t i s h  C o l u m b i a ,  1 9 7 6 a )  . T h e s e  d o c u m e n t s  p r o v i d e d  i m p o r t a n t  

i n f o r m a t i o n  u s e d  t o  c l a s s i f y  l a n d  i n  t h e  s t u d y  a rea .  They  

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

e v a l u a t i o n  of p o t e n t i a l  l a n d  u s e .  

T h e  s t u d y  a r e a  is  l o c a t e d  i n  t h e  s o u t h e r n  I n t e r i o r  

P l a t e a u  r e g i o n  o f  B r i t i s h  C o l u m b i a  b e t w e e n  5 0 J  0 '  and 

5 0 1  1 3 '  N l a t i t u d e  a n d  1 2 0 '  35' a n d  1 2 0 '  52' W l o n g i t u d e ,  T h e  

o n l y  t o w n  w l t h i n  t h e  a res  i s  Herr i t t .  K a a l o o p s  is 95 km 



a o r t i l ,  P r F n c e t c n  Is 90 km e a s t ,  a n d  V a n c o n v e r  is 370 km 

southwc- . se  b y  way  cf S p e n c e s  B r i d g e  a n d  th;! Thompson a n d  F r a s e r  

R i v e r  Canyons .  C o n s t r u c t i o n  o f  t h e  C o q u i n a l l a  P a s s  Road,  

s l a t e d  f o r  t h e  mid 1980 is ,  w i l l  s h o r t e n  t h e  d i s t a n c e  t o  

V a n c c u v e r  b y  a b o u t  100 km. 

T h e  b o u n d a r i e s  o f  t h e  s t u d y  a r e a  were s e l e c t e d  t o  i n c l u d e  

a n  a r e a  a r o u n d  ne r r i t t  wh ich  a p p e a r e d  t o  be  l a r g e  e n o u g h  t o  

i n c l u d e  a v a r i e t y  o f  l a n d  t y p e s ,  yet s a a l l  e n o u g h  t o  a l l o w  a 

r e a s o n a b l y  t h o r o u g h  r e c c n n a i s a n c e - l e v e l  l a n d s c a p e  l a n d  

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

N i c o l a  Lake ,  the N i c o l a  a n d  c o l d w a t z r  R i v e r s ,  a n d  S h u t a  a n d  

C l a p p e r t o n  C r e e k s  a t  a r b i t r a r i l y  s e l e c t e d  p o i n t s ,  b u t  

e l s e w h e r e  a r e  d rawn  a l c n q  m a j o r  o r  m i n o r  d r a i n a g e  d i v i d e s .  

T h e  p o s i t i o n s  o f  t h e  s t u d y  area b o u n d a r i e s  h a v e  n o  

s p e c i a l  s i g n i f i c a n c e ,  b e i n q  c h o s e n  primarily f o r  c o n v e n i e n c e .  

8 a n y  o f  t h e  l a x d  s y s t e m s  l a t e r  i d e n t i f i e d  would  e x t e n d  a c r o s s  

t h e  s t u d y  area b o u n d a r i e s  i f  the same l a n d  c l a s s i f i c a t i o n  

t e c h n i q u n  was a p p l i e d  t o  a d j a c e n t  areas, a n d  even d r a i n a g e  

" d i v i d e s "  a r e  o c c u p i e d  by c l c s e d  d e p r e s s i o n s  t h a t  p e r h a p s  

d r a i n  i n  b o t h  d i r e c t i c r i s .  A u n i v e r s a l l y  a c c e p t a b l e ,  n a t u r a l  

b o u n d a r y  d o e s  n o t  e x i s t .  



P h y s i o g r a p h y  

T h o  I n t e r i o r  P l a t + a u  i s  p a r t  o f  B o s t o c k ~ s  ( 1 9 4 8 )  a n d  

H o l l a n d ' s  (1964)  S o u t h e r n  P l a t o a u  a n d  Ylountain A r e a  o f  t h e  

I n t e r i o r  s y s t e m .  T h e  s t u d y  a r e a  l ies w i t h i n  ti13 Thcmpson 

P l a t e a u ,  a s u b d i v i s i o r  of ths I n t e r i o r  s y s t e m ,  d e s c r i b e d  b y  

Holland ( 1 9 6 4 ,  p .  7 1 )  a s  "a g e n t l y  r o l l i n g  u p l a n d  o f  l o w  

r e l i e f .  . . d i s s e c t e d  b y  t h e  Thompson R i v a r  a n d  i t s  t r i b u t a r i e s  

a n d  by t h e  S i r n i l k a m e e n  a n d  O k a n a g a n  R i v e r s  t r i b u t a r y  t o  t h e  

C01urnbi .a .~~ E u l t o n  (1975, T a b l e  I1 on p. 5 ,  and f i g u r e  4 )  h a s  

s u b d i v i d e d  t h e  Thcmpson P l a t e a u  i n t o  v a l l e y s ,  m i d l a n d s ,  a n d  

u p l a n d s .  T h e  s t u d y  a r e a  i n c l u d e s  p a r t s  o f  F u l t o n * s  N i c o l a  a n d  

C o l d w a t s r  v a l l e y s ,  a n d  t h e  N i c o l a ,  I r o n ,  a n d  C o u t l e e  U p l a n d s .  

T h e  N i c o l a  V a l l e y ,  a s  d e f i n e d  b y  F u l t o n ,  e x t e n d s  f r o m  

beyond  t h s  n o r t h e a s t  b o u n d a r y  of t h a  s t u d y  area,  where  i t  i s  

o c c u p i e d  b y  N i c o l a  Lake ,  t h r o u g h  Herritt, t o  a n d  beyond  Lower  

N i c o l a  l o c a t e d  j u s t  n o r t h w e s t  of t h e  s t u d y  area.  T h e  f l o o r  o f  

the v a l l e y  d e s c e n d s  frcm 627 metres a t  t h i ?  o u t l e t  o f  N i c o l a  

Lake t o  l e s s  t h a n  580 metres n o r t h w q s t  of  Merritt, E l s e w h e r e ,  

t h e  Nicola V a l l e y  i s  a n a r r o w  t r e n c h ,  b u t  w i t h i n  t h e  s t u d y  

a r e a  i t  is g e n e r a l l y  a b r c a d ,  o p e n  v a l l e y .  

T h e  N i c o l a  U p l a n d  l i e s  t o  t h e  n o r t h  o f  t h e  N i c o l a  V a l l e y .  

L i t t l e  o f  t h e  u p l a n d  e x c e e d s  1200 metrjs i n  t h e  s t u d y  a r e a ,  

b u t  a l a r g e  p r o p c r t i o n  l i e s  between 1 2 0 0  a n d  1 7 5 0  wetres 



f u r t h e r  n o r t h .  

Mot2 t h a n  h a l f  o f  t h e  s t u d 1  a r a a  i s  c o n t a i n e d  w i t h i n  t h e  

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

e x t ~ r d i n g  s o u t h e a s t  f r o m  t h s  N i c o l a  a n d  C o l d w a t e r  V a l l e y s .  

I r o r  M o u n t a i n ,  i n  t h e  s o u t h e r n  p a r t  o f  t h e  a r e a  i s  t h e  h i g h s s t  

p o i n t  i n  t h i s  u p l a n d  a t  1 6 9 3  metres. Most of t h e  I r o n  Up land  

l i e s  b e t w e e n  1 7 0 0  a n d  1 4 0 0  metres. 

T h e  C o u t l e a  u p l a n d  o c c u p i e s  a smal l  a rea  i n  t h e  n e s t  of 

t h e  s t u d y  area,  rises t c  1 1 6 0  metres w i t h i n  t h e  area ,  a n d  is 

s e p a r a t e d  f r o m  t h e  I r o n  u p l a n d  by t h e  C o l d w a t e r  V a l l e y ,  a  d e e p  

t r e n c h  o c c u p i e d  b y  t h e  Coldwater R i v e r .  

F e l a t i v e  r e l i e f  ( t h e  e l s v a t i o n  d i f f e r e n c e  b e t w e e n  p e a k s  

o r  r i d g e s ,  a n d  t h e i r  a d j a c e n t  v a l l e y s )  w i t h i n  t h e  u p l a n d s  o f  

t h e  s t u d y  a rea  i s  g e n e r a l l y  a b o u t  750  metres, b u t  t h e s e  a reas  

s t a n d  g e n e r a l l y  450  t o  7 5 0  m a t r e s  a b o v e  t h 3  main  v a l l e y s  a n d  

r e a c h  more  t h a n  1000  metres a b o v e  t h a  N i c o l a  V a l l e y  a t  I r o n  

M o u n t a i n .  
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C l i m a t e  

T h e  s t u d y  a r e a  i s  l o c a t e d  i n  t h e  i n t e r i o r  d r y  b e l t  of  

B r i t i s h  C ~ l u m b i a ,  b u t  t h e  c l i m a t e  i s  much more v a r i ~ d  t h a n  

t h i s  l a b e l  i m p l i s s .  L o c a t e d  i n  t h e  r a i n  s h a d o w  of  t h e  Coast 

M c u ~ t a i n s  t o  the west, a n d  b o u n d e d  o n  t h e  e a s t  b y  t h e  C o l u m b i a  

H o u n t a i n s ,  i t  is a r e l a t i v e l y  dry b e l t ,  b u t  e l e v a t i o n  a n d  

o t h e r  t o p o g r a p h i c  i n f l u e n c e s  c reate  a c l ima t i c  mcsaic w i t h i n  

+ h e  area.  U n f o r t u n a t e l y ,  v i r t u a l l y  a l l  r e a s o n a b l y  l o n g  term 

c l imat ic  r ? c o r d s  p e r t a i n  t o  s t a t i o n s  l o c a t e d  i n  t h e  v a l l e y s .  

I t  c a n  r e a s o n a b l y  b e  c o n c l u d e d  t h a t  t h e  p l a t e a u  p r o p e r  is 

c o o l e r  a n d  moister  t h a n  t h e  i n t e r v e n i n g  v a l l e y s ,  b u t  t o  w h a t  

p r e c i s e  d e g r e e  i s  a m a t t e r  of c o n j e c t u r e .  

Moan m o n t h l y  t e m p e r a t u r e  a n d  p r e c i p i t a t i o n  d a t a  f o r  

ne r r i t t  (585 n ) ,  a n d  f o r  C r a i g l a c n t  ? l i n e  I731 m )  n i n e  

k i l o m e t r ~ s  northwest o f  t h e  s t u d y  a rea ,  i l l u s t r a t e  t h e  e f f ec t  

t h a t  e v z n  a smal l  e l e v a t i c n  d i f f e r e n c e  c a n  h a v e  o n  t h e s e  

c l i m a t i c  v a r i a b l e s  ( T a b l e  2 . 1 ) .  P r e c i p i t a t i o n  is h i g h e r  a t  

C r a i g m o n t  M i n e  f o r  e v e r y  m o n t h  c f  t h e  y e a r ,  a n d  a n n u a l  

p r e c i p i t a t i o n  is 140  p e r c e n t  of t h a t  a t  Herritt. W i n t e r  

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

p r o n o u n c e d ,  b u t  C r a i g m o n t  N i n e *  s mean  m o n t h l y  t e m p e r a t u r e  is 

lass t h a n  Merrittfs d u r i n q  f o u r  m o n t h s ,  a n d  more o n l y  d u r i n g  

F e b r u a r y .  



Marritt  ( 5 8 5  m )  
Msdn c ' I3nthl  y Temperatures ( O r .  ) rlnd P r c s c i p i t a t i o r ?  ( c ~ )  

J ~ c  F e b  Mar Apr  Nay J u n  J u i  Aug S e p  O c t  Nov Dec 
T. -7 - 3  2 7  12 1 5  1 8  1 7  1 3  7 1  - 4  
P. 2 .4 2.1 1 . 6  1 .4  1.6 2 .1  1 .4  1 .9  1 . 8  1.9 2.4 3 .4  
Mean A n n u a l  T e m p e r a t u r e :  7 *  C. 
fiean A n n u a l  p r e c i p i t a t i o n :  23 .9  cm 
Mean A c n u a l  Scowfa l l :  73 .7  cm 

C r a i g m o n t  Mine (731 m )  
Hean  n o n t h l y  T e a ~ e r a t u r e s  ( 'C.)  a n d  ~ r a c i p i t i i t i o n  (cm) 

J a n  Feb H a r  Apr  Hay J u n  J u l  Aug S e p  O c t  Nov Dec 
T. -7  -1 2 5 1 0  1 5  17 17 1 3  7 1  -7 
P .  5 . 3  2 . 5  2 . 3  1.9 1.7 2.6 2.0 2.0 1 . 9  2 . 9  2.9 5.5 
Hean A n n u a l  T e m p e r a t u r e :  6' C. 
Mean A n n u a l  P r e c i p i t a t i o n :  3 3 . 6  crtl 

Hean A n n u a l  S n c w f a l l :  139.2 c m  

T a b l e  2.1 C l i m a t i c  D a t a  f o r  Harr i t t  a n d  C r a i g m o n t  Mine. 
( f r o m  ~ r i t l s h  C o l u m b i a ,  1 9 7 5 ) .  

Ber r i t t  is w i t h i n  K o p p e n ' s  m i d d l e  l a t i t u d e  s t e p p e  c l i m a t e  

(BSk) , b u t  v e r y  close. t o  t h e  b o u n d a r y  b e t w e e n  t h e  s t e p p e  a ~ l d  

humid  r a i c r o t h e r m a l  (Dsb) climates. C r a i g m o n t  Mine ,  b e c a u s e  of 

its h i g h e r  p r e c i p i t a t i o n ,  i s  a c r o s s  t h i s  b o u n d a r y ,  which  cac 

be a p p r o x i m a t e d  v e r y  g e n e r a l l y  i n  t h e  s t u d y  drea by t h e  2 2 0 0  

f o o t  (670 m )  c o n t o u r .  Due t o  t h e  a b s e n c e  of  c l imat ic  d a t a  on  

t h 2  p l a t s a u  s u r f a c e ,  t h e  uppGr  l i d t  o f  t h e  d r y  summ+r p h a s *  

o f  t h s  huraiil m i c r o t h e r m a l  c l i m a t e  (Ds)  c a n n o t  ba e s t i m a t e d  

w i t h  even t h i s  s e m b l a n c e  of a c c u r a c y ,  b u t  m o s t  o f  t h e  s t u d y  

a r s a  a b o v e  a b o u t  3 5 0 0  t o  4000  feet ( 1 0 5 0  t o  1 2 0 0  m) r e c a i v z s  

e n o u g h  summer  r a i n f a l l  t o  b e  c l a s s i f i e d  as  h u m i d  m i c r o t h e r m a l  

w i t h  n o  p r o r i o u n c e d  d r y  s e a s o n  (Dfb) ( F u l t o n ,  1 9 7 5 ,  p. 2 ) .  

I r o n  H o u c t a i n ,  o n l y  s e v e n  k i l o m e t r e s  from downtown Merritt, 



extends u p  i n t c  the s u b a r c t i c  c l i m a t e  z o n e  { D f c ) .  

s p a t i a l  c l i m a t i c  v a r i a t i c n  i n  t h e  s t u d y  a r e a  is 

a c c o m p a n i e d  by  marked  t e m p o r a l  v a r i a t i o n  o f  c l imat ic  

p a r a m e t e r s .  T h e  J u l y  mear, t e m p e r a t u r e  a t  Herritt (18" C.)  i s  

t h e  r e s u l t  o f  a J u l y  mean d a i l y  maximum t e m p e r a t u r e  o f  25"  C .  

a n d  mean d a i l y  ~ i n i m u m  of 1 0 "  C. D u r i n g  t h i r t y - s e v e n  y e a r s  o f  

r e c o r d ,  t h e  J u l y  t e m p e r a t u r e  r e a c h e d  a n  e x t r e m e  o f  3 g 0  C.  T h e  

J a n u a r y  r a n g e  cf mean d 3 i l y  t e m p e r a t u r e s  i s  s m a l l e r  (-2 t o  

-12O C . ) ,  b u t  t h e  t e m p e r a t u r e  d r o p p e d  a s  low a s  -43" c, d u r i n g  

t h e  same t h i r t y - n i n e  y e a r  p e r i o d .  

P r e c i p i t a t i o n ,  too ,  i s  very  v a r i a b l e ,  a s  is ccmmon i n  

a r i d  a n d  s e m i - a r i d  c l imat ic  zcnes .  I n  C c t o b $ r ,  1 9 6 5 ,  o n l y  

0 . 3 3  cm o f  r a i r !  f e l l  a t  C r a i g m o n t  N i n e ,  w h i l e  t h e  same month  

r e c o r d e d  1 4 . 7 8  c n  two years l a t e r .  A n n u a l  r a i n f a l l  t o t a l l e d  

26 .31  cm i n  1 9 6 3 ,  a n d  40.54 cm i n  1 9 7 1  a t  t h 2  same s t a t i o n .  

S n o w f a l l  i n  1 9 6 3  a t  C r a i g s t o n t  mine was low a l so ,  o n l y  2 7  cm, 

b u t  1 9 7 2 ' s  s n o w f a l l  t o t a l l e d  2 6 6  cm. T h i s  v a r i a b i l i t y  is 

e v i d e n t  f r o m  o ~ l p  eleven y e a r s  of r e c o r d  a t  C r a i g m o n t  n i n e ;  i t  

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

T h e  v a r i a b i l i t y  i n  t e m p e r a t u r e  a n d  r a i n f a i l  is p r i m a r i l y  

t h e  r e s u l t  o f  t h e  t y p e s  of a i r  masses t h a t  p e n e t r a t e  t o  t h e  

s o u t h e r n  I n t e r i o r .  T h e s e  a r e  of t h r e e  t y p e s :  (1)  maritime 

p o l a r  a i r  m o d i f i e d  by p a s s a g e  o v e r  the Coast H o u n t a i n s ,  (2 )  



p o l a r  c o n t i n e n t a l  a i r  o r i g i n a t i n q  i n  t b ~  h i g h  p r z s s u r e  c e l l  

o v e r  t h o  Yukon ,  arid ( 3 )  modi f i ed  d r y  i n t e r i o r  a i r  f o u n d  i n  t h e  

v a l l e y s  ar.d a n d  b a s i n s  (Weir, 1964, p. 3 2 ) .  G e n e r a l l y ,  t h e  

a i r  f l o w  is  f r o m  t h e  P a c i f i c  b r i n g i n g  t h e  p o s s i b l i i t y  of r a i n  

cr  snow.  Much o f  i ts m o i s t u r e ,  t b o u q h ,  i s  u s u a l l y  L o s t  i n  

p a s s i n g  e v e r  t h e  C o a s t  M o u c t a i n s  a n d  i t  warms  and  d r i e s  a s  i t  

d e s c e n d s  i n  t h e  I c t e r i o r ,  a c c o u n t i n g  f g r  much lower 

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

e a s t .  

The n o r m a l  flow of P a c i f i c  a i r  i s  somatimes b l o c k e d  by 

i n v a s i o n s  of  p o l a r  c o n t i n e n t a l  a i r  f r o@ t h e  Yukon.  T h e r e  a r e  

n o  major t o p o g r a p h i c  b a r r i e r s  t o  p r e v e n t  t h i s  from h a p p e n i n g ,  

a n d  when i t  does t h e  t e m p e r a t u r e  p l u m m e t s  u n d e r  clear b l u e  

s k i e s .  I n  t h e  a b s e n c e  o f  a p r o n o u n c e d  f l o w  of P a c i f i c  a i r ,  o r  

a n  o u t b r e a k  of  p c l a r  c o n t i n e n t a l  a i r ,  s t a b l e  d r y  a i r  c o l l s c t s  

i n  t h e  m a j o r  v a l l e y s  from u h 3 r e  i t  c a n  o n l y  be d i s p l a c e d  b y  

r e n e w e d  P a c i f i c  a i r  f lcw c r  a n  o u t b r e a k  of p o l a r  a i r .  

I n  s u m i a e r  m o n t h s ,  warm d r y  a i r  from the P a c i f i c  h i g h  

p r e s s u r e  c e l l  is f u r t h e r  warmed b y  its d e s c e n t  o v e r  t h e  C o a s t  

~ o u c t a i n s ,  r e s u l t i n g  i n  t h e  h i g h  t e m p e r a t u r e s  a n d  low 

h u m i d i t i e s  c h a r a c t e r i s t i c  o f  the p l a t e a u  a t  t h i s  time of y e a r .  

F r o s t  s e v e r e l y  limits t h e  a g r i c u l t u r a l  p o t e n t i a l  of  much 

o f  the s o u t h e r n  Interior. An o u t b r e a k  of c o l d  p o l a r  a i r  may 



b r i n g  f r o s t  t o  a r e a s  a b o v e  3000  f e e t  (910  m )  e v e n  i n  J u l y  a n d  

August {W~ir, 1964, p. 3 4 ) .  In a d d i t i o n ,  the f r e q u e n t l y  c lear  

s k i e s  a l l o w  r a p i d  r a d i a t i o n  of h e a t  f r o m  t h e  g r o u n d  s u r f a c e ,  

e s p e c i a l l y  a t  h i g h e r  a l t i t u d e s  w h o r e  t h e  a i r  is c lea re r .  This 

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

d e n s i t y .  T h i s  c c l d ,  d e n s e  a i r  t h e n  f l o w s  : l o u n s l o p e ,  d i s p l a c e s  

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

O n l y  t h o s e  ter races  a n d  s l o p e s  a b o v e  t h i s  c o l d  a i r  w i l l  e s c a p e  

t h o  r ~ s u l t i ~ g  f r o s t .   his p h e n c s e n o n  p r o b a b l y  a c c o u n t s  f o r  

t h e  h i g h e r  F e b r u a r y  mean  t e m p e r a t u r e ,  n o t e d  a b o v e ,  a t  

C r a i g m o n t  n i n e  t h a n  a t  Merritt (See f i g u r e  2 .1) .  

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

t h e  e f fec t  o f  some o f  t h e  micro-climatic f a c t o r s  f o u n d  i n  t h e  

s o u t h e r n  I n t e r i o r .  T h e s a  f a c t o r s  i n c l u d e  a s p e c t ,  e x p o s u r e ,  

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

e v e n  s o i l  b u l k  d e n s i t y .  It is o u t s i d e  t h e  s c o p e  of t h i s  s t u d y  

t o  d i s c u s s  ic d e t a i l  t h e  e f f e c t s  of t h e s e  f a c t o r s ,  b u t  s e v e r a l  

a r e  m e n t i o n e d  i n  t h e  l a n d  c l a s s i f i c a t i o n  p r e s e n t e d  below. 

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

b y  time c o n s i d e r a t i o n s ,  b u t  t h e i r  e f fec ts  w o u l d  n e e d  t o  be 

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



5 4 

G e o l o g y  

Dawsor. ( 1 8 7 9 ,  1895) w a s  t h e  e a r l i e s t  t o  d e s c r i b e  t h e  

g e o l o g y  of t h i s  p a r t  o f  t h e  s o u t h e r n  I r i t e r i o r  i n  d e t a i l ,  b u t  

t h ?  m o s t  c o m p r e h e n s i v e  r e p o r t  o n  t h ~  b s d r o c k  g e o l o g y  i s  b y  

C o c k f i e l d  ( 1 9 4 8 ) .  E x c ? p t  a s  o t h e r w i s e  i n d i c a t e d ,  t h i s  

d i s c u s s i o n  o f  b e d r o c k  g e o l o g y  i s  b a s e d  on c o c k f i e l d ' s  r e p o r t  

a n d  map (See f i g u r e  2 . 1 ) .  

T h e  c o n s c l i d a t a d  r o c k s  i n  t h e  s t u d y  a r e a  r a n g e   fro^ u p p e r  

T r i a s s i c  t o  M i o c e n e  o r  l a t e r .  T h e  t y p e  s e c t i c n  o f  thz o l d e s t  

r o c k s  o f  the area, t h e  u p p e r  T r i a s s i c  Nicola g r o u p ,  is n e a r  

N i c o l a  L a k e  a n d  was f i r s t  d e s c r i b e d  b y  Dawson (1895, p. B131). 

C o c k f i e l d  (1948,  p. 11 )  d e s c r i b e s  t h e  N i c o l a  g r o u p  a s  

p r i n c i p a l l y  a l t e r e d  a n d e s i t  i c  a n d  b a s a l t i c  v o l c a n i c  r o c k s  w i t h  

m i n o r  l i m e s t o n e ,  a r g i l l i t a ,  a n d  c o n g l o m e r a t e .  T h e  N i c o l a  

r o c k s  a r e  more a b u n d a n t  t h a n  a n y  o t h e r  i n  t h e  s t u d y  area a n d  

f o r m  most o f  t h e  u p l a n d  s u r f a c e s .  T h e y  e x t e n d  n o r t h w a r d  f r o m  

h e r e  i n  a  b r o a d  band  t o  n o r t h  c f  K a m l o o p s  Lake ,  Some c o p p e r  

o r e  h a s  b e e p  r e c o v e r e d  f r o m  q u a r t z  l e n s e s  i n  these r o c k s  s o u t h  

o f  t h e  Nicola R i v e r  j u s t  west of Herritt, b u t  t h e s e  m i n e s  are 

n o t  p r e s s n t l y  b e i n g  worked.  S m a l l  a m o u n t s  o f  s i l v e r ,  g o l d  

l e a d ,  i r o n ,  t u n g s t e n ,  a n d  gypsum h a v a  a l s o  been r e c o v e r e d  f r o @  

t h e  N i c o l a  g r o u p ,  

N o r t h w e s t  o f  Lundbom L a k e  i n  t h e  s t u d y  a r e a ,  a n d  a t  



Quaternary Qa - Recent alluvium 
- Valley basa l t s  

Tertiary - Rhyolites 
Tc - Coldwater sedirllents 

JiLrmsic 
I! 
JRc - Coast intrusioris 

Tr iass ic  TFb - Nicola group 

Figure 2.1 Bedrock Geology ( a f t e r  Cockfield, 1948) 



numcrous  p l a c e s  o u t s i d e  the s t u d y  a r ea ,  t h e  M i c o l a  g r o u p  is 

i n t r u d e d  by J u r a s s i c ,  a n d  p o s s i b l y  l a t e r ,  g r a n i t i c  r o c k s  

r e f e r r 2 d  t o  a s  t h e  C o a s t  i n t r u s i o n s .  T h e s e  v a r y  g e n e r a l l y  

f r o m  q r a n o d i o r i t e  t o  q u a r t z  d i o r i t s ,  b u t  l o c a l l y  i n c l u d e  

g a b h r o  a n d  u l t r a b a s i c  rocks. I m p o r t a n t  c o p p e r  d e p o s i t s  a r e  

b e i n g  m i n e d  from t h e s e  r o c k s  o u t s i d e  t h e  s t u d y  a r e a .  

Miocene o r  e a r l i e r  s e d i m e n t s  of t h o  K a m l o o p s  g r o u p  o c c u p y  

much o f  t h e  N i c o l a  a c d  C o l d w a t e r  R i v e r  V a l l e y s  i n  t h e  s t u d y  

a r e a ,  a n d  e x t e n d  f r o m  west  of t h e  o u t l e t  of Nicola L a k e ,  u p  on 

t o  t h e  p l a t e a u .  Small  a r e a s  o f  s i z i i l a r  r o c k  a r e  f o u n d  a r o u n d  

Lundboa  L a k e  a n d  a t  Houn t  N i c c l a  o n  t h e  I r o n  u p l a n d ,  b u t  these 

may i n c l u d e  some y o u n g e r  r o c k s .  T h a  p r e s e r v e d  r e m n a n t s  o f  t h e  

K ~ B ~ O O ~ S  g r o u p  i n  t h e  s t u d y  a r e a  i n c l u d e  t h e  c o l d w a t e r  b e d s ,  

the s imi l a r  d e p o s i t s  o n  t h e  u p l a n d  s u r f a c e ,  a n d  v o l c a n i c  

r o c k s .  T h i s  g r o u p  a l s o  i n c l u d e s  t h e  T r a n q u i l l e  b e d s ,  b u t  

t h e s e  are n o t  f o u n d  i n  t h e  s t u d y  a r sa .  

T h e  C o l d w a t e r  b e d s  a r e  c c n g l o m e r a t e s ,  s a n d s t o n e s ,  s h a l e s  

a n d  c o a l .  T h e  c o a l  seams a r e  up  t o  4 . 5  metres thick, b u t  a r e  

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

b e c a u s e  t h e  b e d s  a r e  f o l d e d  a n d  f a u l t e d ,  a n d  they c h a n g e  

c h a r a c t e r  t h r o u g h o u t  t h e  b a s i n .  H i g h  Vola t i l e  B i t u m i n o u s  3 

C o a l  was p r o d u c e d  from t h e s e  s e d i m e n t s  b e t w e e n  1 9 0 6  a n d  1963,  

b u t  t h e  mines a r e  p r e s e n t l y  i d l e .  T h e  Kamloops  g r o u p  v o l c a n i c  

r o c k s  i n c l u d e  r h y o l i t e s ,  a n d e s i t e s  a n d  b a s a l  ts, a n d  a s s o c i a t e d  



t u f f s ,  b r ~ c c i a s  a n d  agg lomera te s .  ~ h  

C o l d w a t e r  R i v e r  s o u t h w e s t  o f  Nfrritt, 

t h e  study a r e a .  

ese are f 

a n d  a l s o  

o u n d  a b c v e  the 

o c c u r  o u t s i d e  

The y o u n g e s t  r o c k s  on t h e  s o u t h e r n  I n t e r i o r  P l a t e a u  a re  a  

~ p r ;  ,,as - o f  f l a t - l y i c q ,  d 3 r k  b a s a l t i c  l a v a  f l o w s  which  o c c u r  a s  

benches a l o n g  t h o  s o u t h s a s t  s i d e  o f  t h e  N i c o l a  R i v e r  n o r t h e a s t  

of  f lerr i t t ,  a n d  a l o n g  t h e  west s i d e  o f  Q u i l c h e n a  C r e e k  j u s t  

e a s t  o f  t h e  s t u d y  a r e a .  T h e s e  a r e  r e f e r r e d  t o  a s  t h e  v a l l e y  

b a s a l t s .  T h e  b e n c h  n o r t h e a s t  o f  Merritt c o n s i s t s  of 

l i t t l e - a l t e r e d ,  u s u a l l y  v e s i c r l a r  f l o w s  t h a t  f o r m  a  p r o n i n a n t  

s c a r p  a b o u t  1 0 9  metres h i g h .  

No c o n t a c t  b e t w e e n  t h e  v a l l e y  b a s a l t s  a n d  t h e  C o l d w a t e r  

s e d i m e n t s  h a s  b e e n  d i s c c v e r e d ,  b u t  t h e  C o l d u a t e r  r o c k s  d i p  2 5  

t o  30 d e g r e e s  w h e r e  f o u n d  n e a r b y ,  a n d  d i p s  cf 70 d e g r e e s  t o  

n e a r  v e r t i c a l  a r e  f o u n d  n l e s s  t h a n  a mile f r o m .  . . o u t c r o p s  of  

t h q s e  h o r i z o n t a l  b a s a l t s n  ( C o c k f i e l d ,  1948,  p. 4 1 )  . C a c k f i e l d  

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

t h a t  t h e y  may be of P l i o c e n ?  a g e .  P u l t o n  (1975 ,  p .  4 ) ,  

h o w e v e r ,  s t a t e s  t h a t  t h e i r  o c c u r r e n c e  i n  v a l l e y  b o t t o m s ,  l a c k  

o f  s u r f a c e  a o d i f  i c a t i o n ,  a n d  s u p e r p o s i t i o n  o n  u n c o n s o l i d a t e d ,  

p o s s i b l y  i n t e r g l a c i a l  s e d i m e n t s  s u q g e s t s  a p o s s i b l e  Q u a t e r n a r y  

a g a .    his is s u p p o r t e d  by  a p o t a s s i u m - a r g o n  a n a l y s i s  t h a t  

f a i l l d  t o  d e t e c t  a n y  a r g o r -  i n  a  whole  r o c k  s a m p l e  c o n t a i n i c g  

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



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

s l m p l e .  F u l t o n  f u r t h e r  n o t e d  t h a t  t h e  b a s a l t s  p r e d a t e  the 

l a s t  ( F r a s e r )  q l a c i a t i o n  b e c a u s e  d e p o s i t s  o f  t h i s  a g e  c o n t a i n  

s t r i a t e d  v a l l e y  b a s a l t  2 r r a t i c s .  

w i t h  t h e  p o s s i b l e  e x c e p t i o c  cf t h e  v a l l e y  b a s a l t s  

d i s c u s s e O  above, a l l  P l e i s t o c e n e  a n d  R e c e n t  d e p o s i t s  i n  t h e  

flerritt a r e a  c o n s i s t  o f  u n c o n ~ o l i d a t e d  m a t e r i a l s  -- g l a c i a l ,  

l a c u s t r i n e ,  a l l u v i a l ,  a n d  c o l l u v i a l  d e p o s i t s .  Dawson (1 8 9 5 )  

was the first  t o  d i s c u s s  g l a c i a t i o n  a n d  s u r f a c e  d e p o s i t s  i n  

t h e  s o u t h e r n  I r t e r io r  i n  d e t a i l .  F u l  t o n  (1 975) s u m m a r i s e d  

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

N i c o l a - V e r n o n  area,  w h i c h  i n c l u d e s  t h e  s t u d y  a rea ,  a n d  

d i s c u s s e d  i n  d e t a i l  t h e  s u r f i c i a l  g e o l o g y ,  Q u a t e r n a r y  

h i s t o r i c a l  g e o l o g y ,  and e c o n o m i c  g e o l c g y  o f  the s u r f l c i a l  

d e p o s i t s .  E x c e p t  where i n d i c a t e d ,  the s e c t i o n  o n  s u r f i c i a l  

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

p e r t a i n s  t o  t h e  flerritt a r e a  (See f i g u r e  2.2) . 

E v i d e n c e  cf a t  l eas t  two g l a c i a t i o n s  c a n  b e  f o u n d  i n  t h o  

s o u t h e r n  I n t e r i o r ,  s e p a r a t e d  by, a n d  o v e r l a i n  by,  n o n - g l a c i a l  

d e p o s i t s .   he o l d e r  of t h e  t u o  r e c o g n i s e d  g l a c i a l  d e p o s i t s  i s  

r e f e r r e d  t o  as  O k a n a g a n  C e n t r e  d r i f t  ( F u l t o n ,  1 9 7 5 ,  p .  1 1 ) .  A 

l a m i n a t e d  silt t h a t  i s  F r o b a b l y  c o r r e l a t i v e  w i t h  t h e  u p p e r  

p a r t  o f  O k a n a g a n  C e n t r e  d r i f t  is  f o u n d  s o u t h  of Herritt  n e a r  

t h e  C o l d w a t e r  R i v e r  i n  t h e  s t u d y  a r e a .  A p r e - O l y m p i a  



Flgure 2.2 Surficial Geology (after Fulton, 1975) 



~ n t e r q l a c i a l  a q e  is a s s i g n e d  t o  t h e s n  deposits, i n d i e s t i n g  

t h a t  some may b e  o l d e r  t h a n  t h e  g l a c i a l  p e r i o d  i m m e d i a t e l y  

p r e c e d i n g  O l y m p i a  I n t e r g l a c i a l  t i n s .  

O v e r l y i c q  O k a n a g a r  C e c t r G  d r i f t  a r e  s a n d ,  silt ,  a n d  

q r a v e l  d e p o s i t s  o f  O ly inp ia  I n t e r g l a c i a l .  a g e  -- t h e  Bessette 

s e d i m e n t s  ( F u l t o n ,  1 9 7 5 ,  p. 15) .  T h a s e  a r e  p r o b a b l y  

r e p r e s e n t e d  i n  t h e  s t u d y  area by 3 9  metres o f  o x i d i s e d  s a n d ,  

s i l t ,  a n d  q r a v s l  s o u t h  of Merritt. 

T h e  Besette s e d i m e n t s  a r e  o v e r l a i n  by g l a c i a l  d e p o s i t s  

c o n s i s t i n g  of a  l c n e r  s t r a t i f i e d  u n i t ,  a m i d d l e  n o n s t r a t i f i e d  

u n i t ,  a n d  a n  u p p e r  s t r a t i f i e d  u n i t ,  T h e s e  three u n i t s  a r e  

t h o u g h t  t o  r e p r e s e n t  the F r a s e r  g l a c i a t i o n  ( A r m s t r o n g  a n d  

o t h e r s ,  1965)  i n  the s o u t h e r n  I n t e r i o r ,  a n d  a r e  r e f e r r e d  t o  a s  

Kamloops  drift ( P u l t o n ,  1975 ,  p. 17) . 

T h e  p r o b a b l e  l o w e r  u n i t  of K a m l o o p s  d r i f t  i s  r e p r e s e n t e d  

s o u t h  o f  Merritt by n i n e  aietres o f  s a n d  a n d  s i l t ,  a n d  u p  t o  

t w e l v e  me+res cf g r a v e l .  T h e  lower u n i t  i s  t h o u g h t  t o  

r e p r e s e n t  p r o g l a c i a l  d e p o s i t s  l a i d  down b e t w e e n  18 a n d  20 

t h o u s a n d  y e a r s  b e f o r e  p r e s e n t .  

T h e  m o s t  w i d e s p r e a d  q l a c i a l  d e p o s i t s  i n  t h e  s t u d y  a r e a  

a r e  t h o s e  o f  t h e  n o n s t r a t i f i s d  u n i t  o f  K a m l o o p s  d r i f t ,  wh ich  

p r i m a r i l y  t a k e  t h e  f o r m  cf d r u m l i n o i d a l  m o r a i n e s  h e r e .  



~ r u m f i n o i d a l  m o r a i r , a s  a r e  l t m o r a i n a l  d e p o s i t s  c h a r a c t e r i z e d  b y  

s t r e a m l i n e d  r i d g e s  a n d  q r o o V 3 ~ ~ ~  ( F u l t o n ,  1975, p. 2 0 ) .  G r o u n d  

m o r a i n e  w i t h o u t  s t r e a m l i n e d  o r  l i n e a r  e l e m e n t s  is a l s o  f o u n d  

i n  t h e  s t u d y  area.  

The u p p e r  s t r a t i f i e d  u n i t  o f  K a m l o o p s  d r i f t  is well 

r e p r e s e n t e d  i n  t h e  s t u d y  a r e a  a n d  c a n  h e  s u b d i v i d e d  i n t c  

d e p o s i t s  l a i d  down by r u n n i n g  water a n d  t h o s e  f o r m e d  i n  

s t a n d i n g  w a t e r .  T h e  f l u v i a t i l e  d e p o s i t s  i n c l u d e  r i l l  

c o m p l e x e s ,  terrace d e p o s i t s ,  a n d  hummocky g r a v e l s  i n  t h e  s t u d y  

a r e a .  

R i l l  c o m p l e x e s  a r e  f o u n d  a t  two p l a c e s  i n  t h e  s t u d y  a r e a ,  

b o t h  o c c u p y i n g  f o r m e r  o u t w a s h  c h a n n e l s .  One is i n  t h e  v a l l e y  

f o l l o w e d  b y  the r o a d  t o  P r i n c e t o n ,  e x t e n d i n g  t o  a n d  b e y o n d  t h e  

s o u t h ~ a s t  b c u n d a r y  of t h e  s t u d y  a rea ,  w h i l e  t h e  o t h e r  is  i n  a 

s i m i l a r  v a l l e y  n o r t h  of H a m i l t o n  L a k e  and e x t e n d i n g  n o r t h e a s t  

f r o m  Lundbom L a k e  t o  t h e  edqs of t h e  s t u d y  a r e a  a n d  o v e r  t h e  

d i v i d e  t o  t h e  u p p e r  e n d  of  T e e n a m i l s t s  C r e e k ,  a t r i b u t a r y  of 

y u i l c h e n a  Creek. 

Two t y p e s  o f  terrace d e p o s i t s  a r e  r e p r e s e n t e d  i n  t h e  

s t u d y  a r e a ,  a d e l t a  t e r r a c e  s o u t h e a s t  of Merritt t h a t  h a s  b e e n  

k i s e c t e d  b y  Godey C r e e k ,  a n d  a  m a l l  kame t e r r a c e  n o r t h  o f  t h e  

Nicola ~ i v e r  a t  its j u n c t i o n  w i t h  t h a  C o l d w a t e r  R i v e r .  

Hummocky q r a v e l s ,  d e p o s i t e d  b y  r u n n i n g  water i n  c o n t a c t  w i t h  



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

a s  c h a c > t i , c  hummocks  a n d  r i d g e s  n o r t h o a s t  o f  ~ u n d b c m  L a k e .  

T h e  l a c u s t r i n e  d e p o s i t s  i n c l u d s d  ic t h e  u p p e r  u n i t  of  

K a m l o o p s  d r i f t  i n c f  u d e  t h i c k  l a c u s t r i n s  d e p o s i t s  a n d  

l a c u s + r i ? e  v e n g e r  d e p o s i t s  F n  t h e  s t u d y  a r ea ,  a n d  

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

e l s e w h e r e .  O n l y  t h e  u n i t s  o c c u r r i n g  i n  t h e  s t u d y  a r s a  a r e  

c o n s i d e r e d  h e r e ,  T h i c k  l a c u s t r i n e  d e p o s i t s  a re  c o r f i n e d  t o  

the n o r t h  a n d  n o r t h t a s t  s i d e  o f  t h e  N i c o l a  R i v e r  f r o m  Herritt  

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

r i v e r  i s  z n t r e n c h e d  m o r e  t h a n  t w e n t y  metres b e l o w  t h e i r  

s u r f a c e  f o r m i n q  an a b r u p t ,  s c a l l o p e d  s c a r p ,  a n d  t h e y  a r e  

o v e r l a i n  o n  t k i r  n o r t h  a n d  n o r t h e a s t  f l a n k  b y  p o s t - g l a c i a l  

a l l u v i a l  d e p o s i t s .  L a c u s t r i n e  v e n e e r  d e p o s i t s  o c c u r  i n  t h e  

m a i n  v a l l e y s  t h r o u g h o u t  t h e  s t u d y  a rea  e x c e p t  w h e r e  o v e r l a i n  

by R e c P n t  d e p o s i t s  o r  w h e r e  s l o p e s  were t o o  steep t o  r e t a i n  

t h e s e  d e p o s i t s ,  

P a s L - F r a s e r  g l a c i a t i o n  d e p o s i t s  i n  t h e  s o u t h e r n  I n t e r i o r  

i n c l u d e  m o d e r n  stream a n d  l a k e  a l l u v i u m ,  a l l u v i a l  f a n s ,  b o g  

d e p o s i t s ,  l a n d s l i d e  d e p o s i t s ,  c o l l u v i u m ,  a e o l i a n  d e p o s i t s ,  a n d  

v c l c a n i c  a s h ,  Many o f  t h e s e  d e p o s i t s  o v e r l i e  a n d  were d e r i v e d  

from t h e  u n c o n s o l i d a t e d  d e p o s i t s  of g l a c i a l  age. 

F n l t o r !  (1975, p. 28 )  d e s c r i b e d  a l l u v i a l  d e p o s i t s  a s  



f f c o r n p l ~ x c s  o f  s a n d ,  g r a v r l ,  s i l t ,  muck, a n d  p e a t ,  

d e p c s i t e d .  . . i n  s t r e a m  f l o o d p l a i n s ,  d e l t a s ,  a n d  a l o n g  

s h o r e l i n ~ s . ~ ~  These d e p o s i t s  o c c u p y  t h e  l o w e s t  p o r t i o n s  o f  t h e  

C o l d w a t e r  R i v e r  v a l l e y s ,  i s o l a t e d  r e a c h e s  a l o n g  m i n o r  d r a i n a g e  

c o u r s e s ,  a n d  l a k e  b a s i c s  i n  t h e  s t u d y  area. 

A l l u v  i a l  f a n  d e p o s i t s ,  c o n s i s t i n g  o f  p o o r l y  s o r t e d  

g r a v a l ,  s a n d ,  silt ,  a n d  c l a y ,  a re  f o r m e d  w h e r ~  t r i b u t a r y  

streams l e a v e  l a + e r a l l y  c o n f i n e d  c h a n n e l s  a n d  d e p o s i t  t h e i r  

l o a d  i n  a g e n e r a l l y  f a n  s h a p e d  wedge.  R y d e r  ( I W l ) ,  and 

C h u r c h  a n d  R y d e r  ( l 9 7 2 ) ,  h a v e  d i s c u s s e d  t h e  d e v e l o p m e n t  of 

~ p a r a g l a c i a l w  a l l u v i a l  f a n s  i n  p a r t  o f  t h e  s o u t h e r n  I n t e r i o r .  

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

after g l a c i a t i c n ,  b y  F r o c e s s e s  t h a t  a r o  d i r e c t l y  c o n d i t i o n e d  

by g l a c i a t i o n .  T h e s e  f a n s  w2re c o n s t r u c t e d  b y  streams t h a t  

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

b y  g l a c i a l  e r o s i o n  a n d  d e p o s i t i o n  p r i o r  t o  a b o u t  6000 y e a r s  

a g o .  T h e y  h a v e  s i n c e  beec s u b j e c t  t o  d e g r a d a t i o n .  The  

i n c i s e d  p o r t i o n  of C l a p p e r t o n  C r e e k ' s  a l l u v i a l  f a n ,  nea r  t h e  

o u t l e t  o f  N i c o l a  L a k e ,  is p r o b a k l y  a t t r i b u t a b l e  t c  p a r a g l a c i a l  

s e d i m e n t a t i o n .  

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

s e d i m e n t s ,  are f o u n d  w h ~ r e  H a m i l t o n  a n d  Godey  creeks l e a v e  

c o n f i n e d  reaches, a n d  a t  s imi la r  p o s i t i o n s  o n  n u m e r o u s  small 

creeks e l s e w h e r e  i n  t h e  s t u d y  a r e a .  A f a i r l y  c c n t i n u o u s  



a l l u v i a 1  a p r o n  is f c u n d  a t  the b a s e  o f  v a l l e y  w a l l s  in several 

a r e a s .  

Bogs  a r e  ccmmcn c n  u p l a n d  s u r f a c e s  i n  t h e  s t u d y  a r e a  a n d  

a r f  a l s o  f o u n d  or, modern  f l o o d p l a i n s  i n  the m a j o r  v a l i e y s .  

T h e y  a r e  d o m i n a t e l y  o r q a n i c  d e p o s i t s  o c c u p y i n g  s h a l l o w  c l o s e d  

depression, l a k e  o r  strears m a r g i n s ,  o r  p o o r l y  d r a i n e d ,  g e n t l e  

s l o p e s .  s a n d ,  silt,  a n d  c l a y  may be  i n t e r b e d d e d  w i t h  o r g a n i c  

d e p c s i t s  i n  some b o g s ,  a n d  a l l  b o g s  c o n t a i n  o n e  o r  t w o  b e d s  o f  

v o l c a n i c  a s h .  

L a n d s l i d e  d e p o s i t s  o f  n o t a k l ~  e x t e n t  a r e  f o u n d  o n l y  a l o n g  

t h e  n o r t h w e s t  s i d e  of t h e  C o l d w a t e r  R i v e r  s o u t h  o f  Herritt. 

The r i v e r  h e r e  a p p e a r s  t o  h a v e  c u t  down a b o u t  100 metres i n  

p o s t - g l a c i a l  time a n d  t h i s  may h a v e  i n i t i a t e d  t h e  i n s t a b i l i t y  

t h a t  r e s u l t e d  i n  t h e s e  l a n d s l i d e s .  C o l l u v i a l  d e p o s i t s ,  p o c r l y  

sorted a n d  p o o r l y  w a s h e d  m a t e r i a l s  p r o d u c e d  b y  mass movement 

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

i n  many p a r t s  05 t h e  s t u d y  area .  

No e x t e n s i v e  a e o l i a n  d e p o s i t s  were n o t e d  i n  t h e  s t u d y  

a r e a ,  b u t  a s  F u l t o n  (1975, p. 31) s u g g e s t e d ,  t h e  m o s t  a c t i v e  

a e o l i a n  a c t i v i t y  wou ld  h a v e  o c c u r r e d  b e f o r e  v e g e t a t i o n  was 

e s t a b l i s h e d  f o l l o v i c g  g l a c i a t i o n .  H o s t  s o i l s  i n  t h e  a r e a  h a v e  

p r o b a b l y  b e e n  e n r i c h e d  ky a e o l i a n  s i l t ,  a n d  e x t e n s i v e  a reas  o f  

l o e s s  wou ld  b e  d i f f i c u l t  t o  d i s t i n g u i s h  f r o m  l a c u s t r i n e  v e n e e r  



S e p o s i  ts. 

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

a r e a ,  T h e s e  a r e  v a l u a b l e  s t r a t i g r a p h i c  m l r k e r s  t h a t  h a v e  b e e n  

t s n t a t i v e l y  c o r r e l a t e d  w i t h  s r u p t i o n s  a t  n o u r t  Plazama a n d  

r o u n t  S t .  Helsr,s a b o u t  6600 a n d  3200 y e a r s  aqc ,  r e s p % t i v ~ l y .  

The  Mazaml a s h  was u s e d  b y  C h u r c h  and Ryd;r (1972, p. 3063)  t o  

es t imate t h e  e n d  of p a r a g l a c i a l  s e d i i n e n t a t i o n .  

T h e  r o c k s  o f  t h e  Nicola g r o u p  record a p e r i o d  o f  v c l c a n i c  

a c t i v i t y ,  i n t e r s p e r s ~ d  w i t h  m a r i n e  ( a n d  c o n t i n e n t a l ? )  

s e d i m e n t a t i o n ,  d u r i n g  t h e  T r i a s s i c .  T h e s e  rocks  were l a i d  

d o v n  o n  a p p a r e n t l y  e r o d e d  C a c h e  C r e e k  r o c k s  ( C o c k f i e l d ,  1 9 4 8 ,  

p .  8) . L o c a l  c o n g l o a t ~ r a t e s  a n d  m i n o r  u n c o n f o r m i t i e s  w i t h i r  

t h e  N i c o l a  r o c k s  r e p r e s s n t  m i n o r  p e r i o d s  o f  e r o s i o n  arid a t t e s t  

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

a p p a r e n t l y  d o  n o t  i n d i c a t e  a n y  g e n e r a l  time b r e a k  ( C o c k f i e l d ,  

1948,  p. 1 3 ) .  

S o m e t i m e  a f t e r  d o p o s i t i o n  of t h e  Nicola g r o u p  r o c k s ,  t h e  

C o a s t  i n t r u s i o n s  were e m p l a c e d ,  p r o b a b l y  m o s t l y  d u r i n g  t h e  

J u r a s s i c  ( C o c k f i e l d ,  1 9 4 8 ,  p. 181, a n d  the N i c o l a  g r o u p  was 

f o l d e d ,  soaetiuies s t e e p l y ,  intc n o r t h e r l y  t r e n d i n g  s y n c l i n e s  

a n d  a n t i c l i n e s  ( C o c k f i e l d ,  1948,  p. 1 4 ) .  

T h e  time i n t e r v a l  b e t w e e n  t h e  J u r a s s i c  a n d  ( 7 )  l a t e r  



i n t r u s i v e  p e r i o d  a n d  d e p o s i t i o n  of K a m l o o p s  g r o u p  r o c k s  i s  n o t  

r e p r e s e n t e d  i n  t h e  s t u d y  a r e a .  H o w e v e r ,  a l t e r a t i . c n  of t h s  

Nicola g r o u p  v o l c a n i c s  a n d  e v i d e n c e  from n s a r b y  a r e a s  i n d i c a t e  

t h a t  the s o u t h e r n  I n t e r i o r  c o n t i n u e d  t c  e x p e r i e n c e  e x t e n s i v e  

v o l c a n i c  a c t i v i t y ,  w e a t h e  r i n g  a n d  e r o s i o n ,  l o c a l  

s s d i m ~ n t a t i o n ,  a n d  some i n t r u s i v ?  a c t i v i t y  d u r i n g  t h i s  tirnl. 

By t h e  e a r l y  T e r t i a r y ,  an  e r o s i o n a l  s u r f a c e  h a d  f o r m e d ,  

w h i c h  J o n e s  (1956, p. 53) d e s c r i b e d  a s  "an  i r r e g u l a r  l a n d  

s u r f a c e  u p o n  w h i c h  were a c c u m u l a t e d  l a k e  a n d  strsam s e d i m e n t s ,  

w e a t h e r e d  d e t r i t u s ,  s l i d e - r o c k  o r  t a l u s  b recc ia ,  s a n d  a n d  

g r a v e l  o f  a l l u v i a l  f a n s ,  a c d  d e b r i s  of p l a n t s .  I* J o n e s  s t a t e d  

t h a t  t h e s e  d e p o s i t s  a r e  t h e  b a s a l  member  o f  t h e  K a m l o o p s  g r o u p  

( i . ~ .  C o l d w a t f ~  b e d s )  o n t o  w h i c h  t h e  v o l c a n i c  f l o w s  o f  t h e  

g r o u p  were e r u p t e d .  T h e s e  flows are  s e p a r a t e d  i n  p l a c e s  by 

c c n g l o m e r a t e s  c o n t a i n i n g  o t h ? r  K a m l o o p s  g r o u p ,  a n d  o l d e r ,  

c l a s t s ,  i n d i c a t i n g  p e r i o d s  o f  e r o s i o n  a n d  d e p o s i t i o n  d u r i n g  

K a m l o o p s  tima. T h e  K a m l o o p s  g r o u p  a c c u m u l a t a d  t o  a n  a v e r a g e  

t h i c k n s s s  o f  a b o u t  1 5 0  metres, l o c a l l y  e x c e e d e d  9 0 0  ~ e t r e s ,  

a n d  f o r m e d  a " g r e a t .  . . h c r i z o n t a l  s h e e t "  ( J o n e s ,  1 9 5 6 ,  

p .  52 -53 ) .  

T h e  p r e s e n t  v a l l e y s  w i t h i n  t h e  s t u d y  a rea  were p r o b a b l y  

formed d u r i n g  t h e  e a r l y  T e r t i a r y  b e c a u s e  M i o c e n e  c r  e a r l i e r  

r o c k s  a r e  f o u n d  w i t h i c  them ; b u t ,  b y  J o n e s '  i n t e r p r e t a t i o n ,  

t h e y  w3re f i l l e d  by these r o c k s ,  a n d  h a v e  s i n c e  b e e n  



r e - e x c a v a t e d .  

L o c a l  b a s a l  t i c  e r u  ~ t i o n s  o c c u r r e d  w i t h i n  t h e  M i c o l a  

v a l l e y  i n  t h e  s t u d y  a r e a ,  a n d  i n  o t h e r  v a l l e y s  i n  t h e  s o u t h e r n  

I n t e r i o r  p r o b a b l y  l a t e r  t h a n ,  b u t  p o s s i b i  y d u r i n q ,  H i o c e n e  

time, a n d  p e r h a p s  a s  r e c e n t l y  a s  t h a  P l e l s t o c e n z .  These a r s  

t h e  V a l l e y  b a s a i t s ,  

D u r i n g  t h e  P l e i s t o c e n e ,  a t  l e a s t  two g l a c i a l  a d v a n c e s  

o c c u r r e d ,  T h e  g l a c i a l  p e r i o d s  were i m m e d i a t e l y  p r e c e d e d ,  a n d  

f o l l o w e d ,  b y  p e r i o d s  cf intense f l u v i a l  e r o s i o n ,  a n d  f l u v i a l  

a n d  l a c u s t r i n e  d e p o s i t i o n .  Ice flow d u r i n g  t h e  l a s t  g l a c i a l  

s t a g e  was t o  t h e  s o u t h - s o u t h e a s t  w i t h i n  t h e  s t u d y  area.  

D u r i n g  t h e  l a s t  ~ h a s e  of P r a s e r  g l a c i a t i o n  (the l a t 2 s t ) ,  

a s z r i e s  o f  h u q e  l a k e s ,  c o n t a i n e d  by ice dams,  o c c u p i e d  many 

of t h e  m a j o r  v a l l e y s  i n  the s o u t h e r n  I n t e r i o r ,  i n c l u d i n g  t h e  

N i c o l a  V a l l e y .  T h e  l a r g e s t  a n d  d e e p o s t  of t h e s e  r e p r e s e n t e d  

i n  t h a  s t u d y  a r e a  was Lake H a m i l t o n  (Ha thews ,  1 9 4 4 )  whose 

s h o r z l i n e s  a r e  e a s i l y  o b s e r v e d  o n  t h e  s l o p e s  e a s t  of Merritt 

a n d  c a n  be  t r a c e d  f o r  p o s s i b l y  50 p e r c s n t  o f  t h e i r  o r i g i n a l  

e x t o a t  ( M a t h e v s ,  1 9 4 4 ,  F. 4 4 )  . Its d l p t h  a t  Nerritt wou ld  

h a v s  e x c e e d e d  350 metres. It was c o n t a i n e d  b y  ice i n  t h e  

v i c i n i t y  of  Lower N i c o l a  a n d  i n  t h e  Thompson R i v e r  v a l l e y  t o  

the n o r t h ,  a n d  p r o b a b l y  had  a n  o u t l e t  t o  the h e a d w a t e r s  o f  t h e  

Sa lmon  River, n o r t h e a s t  o f  Re r r i t t  ( F u l t o n ,  1975,  f i g .  3 3 )  . 



A S  the  i c c  m e l t e d  fur the^ n o r t h ,  Lake H a m i l t o n  w a s  

d r a i n e d  t h r o u g h  t h e  chancel ncw o c c u p i a d  b y  N a p i e r  Laka  t o  the 

S o u t h  Thompson a iver .  T h e  l a k e  a t  t h i s  n e w l y  s t a b i l i s e d  

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

d i v i d e  b e t w e e n  C a m p b e l l  C r e e k  a n d  N a p i e r  Lake ,  h a s  b e e n  c a l l e d  

L a k e  ~ ~ r r i t t  ( R a t h e w s ,  1 9 4 4 ) .  It was c o n t a i n e d  b y  t h e  ic2 

s t i l l  o c c u p y i n g  t h e  lawsr N i c o l a  R i v e r  v a l l e y ,  I t s  

s h o r e l i n e s ,  l i k e  t h o s e  of L a k e  H a m i l t o n ,  c a n  bs seen e a s t  o f  

~ e r r i t t ,  a n d  i n d i c a t e  a d e p t h  o f  a b o u t  150 metres. 

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

t h e s e  lakes,  a t t e s t  t o  e x t e n s i v e  l a t e - g l a c i a i  f l u v i a l  e r o s i o n  

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

T h e  d i s a p p e a r a n c e  o f  i c e  from t h e  l o w e r  N i c o l a  R i v e r  

v a l l e y  a n d  t h e  c o x s e q u e n t  d r a i n a g e  o f  L a k e  nerr i t t  m a r k e d  the 

e n d  o f  the " ice  aget' i n  the s t u d y  a r z a ,  b u t  n o t  t h e  e n d  o f  

p a r a g l a c i a l  ( C h u r c h  a n d  H y d e r ,  1972) e r o s i o n  a n d  

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

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

o f  s e d i m e n t a t i o n  b e g a n  t o  b e  i n c i s e d  b y  t h e i r  p a r e n t  s t r e a m s ,  

T h e  same p r o c e s s s s  h a v e  been a c t i v e  s i n c e  t h a t  time, b u t  r a t e s  

of  erosion a n d  s e d i m e n t a t i o n  a re  p r e s e n t 1  y l e s s  t h a n  t h e y  

were, a n d  t h e  l a n d f o r m s  p r o d u c e d  b y  t h e s e  p r o c e s s e s  a r e  

c h a n g e d .  



V e g e t a t i o n  

T h e  f i r s t  d e t a i l e d  i n v z s t i g a t i o n  o f  v e g e t a t i o n  i n  t h e  

s o u t h s r n  I n t e r i o r  o f  B r i t i s h  C o l u m b i a  i s  S p i l s b u r y  a n d  

T i s d a l ? '  s ( 1 9 4 4 )  s t u d y  of s o i l - i ; l a n t  r e l a t i o n s h i p s  a n d  

v e r t i c 3 1  z ~ n a t i o c  c c n d u c t e d  o n  t h e  T r a n q u i l l e  Range  n e a r  

Kamloops .  T h e y  d r f  i n e d  t h r e 3  g r a s s l a n d  z o n e s  a s s o c i a t e d  w i t h  

t h r e s  soil t y p e s ,  a n d  t h r e e  f o r e s t  zones  a s s o c i a t e d  w i t h  t h r e e  

a d d i t i o n a l  s o i l  t y p e s .  T h e  g r a s s l a n d s  were d e s i g n a t e d  s i m p l y  

a s  t h e  Lower ,  M i d d l e ,  a n d  U p p e r  G r a s s l a n d  z o n e s ,  a s s o c i a t e d  

w i t h  Br3wn E a r t h ,  Dark  Brown E a r t h ,  a n d  B l a c k  E a r t h  s o i l s ,  

r ? s p e c t i v e l y .  S i r i l a r l y ,  the t h r e e  f o r e s t  z o n e s ,  Montane ,  

S u b a l p i n e  arid Upper  S u b a l p i n e ,  were c o n s i d e r e d  t o  be 

a s s o c i a t e d  w i t h  Lower ,  M i d d l e  a n d  U p p e r  P o d z o l s .  Table 2.2 

s h o w s  t h e s e   relationship^. 

T a b l e  2 .2 .  S p i l s h u r y  a n d  T i s d a l z 8 s  ( 1 9 4 4 )  S o i l  a n d  P l a n t  Z o n e s  

A l t i t u d e  S c i l  zone P l a n t  Zone 

335 - 700111 1 1 0 0  - 2 3 0 0 '  i3rown E a r t h  Lower G r a s s l a n d  
7 0 0  - 850m 2300  - 2800 '  Dark  Brown E a r t h  M i d d l e  G r a s s l a n d  
8 5 0  - 975m 2 8 0 0  - 3 2 0 0 '  B l a c k  E a r t h  U  per G r a s s l a n d  
975 - 1225m 3 2 0 0  - 4 0 0 0 '  L o v e s  P o d z o l  f l o n t a n e  F c r e s t  

1 2 2 5  - 1775m 4 0 0 0  - 5 8 0 0 '  M i d d l e  P o d z o l  S u b a l p i n e  F o r e s t  
1775 - 1 8 5 0 ~  5 8 0 0  - 6 1 0 0 '  Upper  P o d z o l  Upper  S u b a l p i n e  

F o r e s t  



T i s d a l e  (1947) ,  expanding the t h e n o  of t h i s  e a r l y  work,  

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

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

h e i g h t s  o f  s p e c i e s  w i t h i n  the three g r a s s l a n d  z o n e s .  H e  a l s o  

a p p l i e d  t s r m i n o l c q y  s imi lar  t o  t h a t  u s e d  by  ~ a u b e n m i r e  (1942)  

i n  s o u t h 5 a s t e r ~  W a s h i n g t o n  a n d  a d j a c e n t  I d a h o  to t h e  g r a s s l a n d  

z o n e s  o f  a r i t i s h  C o l u m b i a .  T h u s ,  t h e  Lower ~ r a s s l a n d  z o n e  was  

r e f e r r e d  t o  a s  t h e  A g r o p y r o n  - A r t e m e s i a  z o n e ,  t h e  f i i d d l e  

G r a s s l a n d  z o n e  a s  tke A g r c p y r o n  - Poa z o n e ,  a n d  t h e  U p p e r  

G r a s s l a n d  z o n e  a s  t h e  A q r o p y r o n  - F e s t u c a  z o n e .  

T i s d a l e  d e s c r i b e d  t h e  c l i m a x  v e g e t a t i o n  cf e a c h  z o n e ,  a n d  

t h e  p r i n c i p a l  c o m m u n i t i ~ s  w h i c h  h a v e  r e p l a c e d  t h e  c l i m a x  

c c m m u n i t i e s  d u e  t o  d i s t u r b a n c e s  s u c h  a s  o v e r q r a z i n g .  H e  a l s o  

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

o c c u r r e d  f r o m  t h e  A g r c ~ y r o n  - A r t i m e s i a  (lower) z o n e  t h r o u g h  

t o  t h e  A g r o p y r o n  - P e s t u c a  ( u p p e r )  z o n e .  

Van Ryswyk a n d  o t h e r s  ( 1 9 6 6 )  f o u n d  a c o r r e l a t i o n  b e t w e e n  

climate, v e g e t a t i o n ,  a n d  soils i n  the v e g e t a t i o n  z o n e s  

d e s c r i b e d  b y  S p i l s b u r y  a n d  T i s d a l e  ( 1 9 4 4 )  , a n d  T i s d a l e  (1947)  . 
T h e i r  r e s u l t s ,  h o w e v e r ,  are  of l i t t l 2  p r e d i c t i v e  v a l u e  b e c a u s e  

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

( a t  v a r i o u s  e l e v a t i o n s )  w h i c h  u e r e  i n  o p e r a t i o n  f rom A p r i l  t o  

O c t o b e r  f o r  o n l y  three vears. 



T h e  d r y  f o r e s t s  o f  s o u t h e c n  B r i t i s h  Columbia were s t u d i e d  

b y  B r a y s h a w  (1965; 1 9 7 0 ) .  Hs f i r s t  d i v i d e d  t h e  v e g e t a t i o n  

i n t o  z o n a s  ( T a b l e  2 .3 )  t h a t  c o r r e s p o n d e d  t o  the fo res ted  z o n e s  

d e s c r i b e d  by D a u b e n m i r e  ( 1 9 5 2 )  i n  e a s t e r n  V a s h i n g t o n  a n d  

n o r t h e r n  I d a h o .  L o c a l  e d a p h l c  c r  t o p o g r a p h i c  c o n d i t i o n s  were 

thec u s e d  t o  s u b d i v i d e  t h e  z o n a s  i n t o  a s s o c i a t i o n s .  

S u b a s s o c i a t i o n s  were r e c o g n i s e d  a s  l o c a l  v a r i a n t s  of t h e  

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

P a s  o v e r g r a z i n g ,  f i re ,  l o c a l  d i s t u r b a n c e ,  o r  the f a i l u r e  o f  
la 
?: 

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

[ 

T a b l e  2 .3  B r a y s h a w l s  ( 1 9 7 0 )  D r y  F o r e s t  c o m m u n i t i e s  

Z o n a l  C o m m u n i t i e s  
P i n u s  P o n d e r o s a  z o n e  

P i n u s  p o r d e r o s a - P u r s h i a  t r i d e n t a t a  a s s o c i a t i o n  
P i n u s  p o n d e r o s a - A g r o p y r o n  s p i c a t u m  a s s o c i a t i o n  

P s e u d o  t s u q a  i m n z i e s i i  z o n e  
P s e u d o t s u g a  n e n z i e s i i - P i n u s  pcnderosa-Arctostaphylcs 

uva-  u r s i  a s s o c i a t i o n  
P s e u d o t s u g a -  Arctost a p h y l o s - C a l a m a g r o s  tis r e b e s c e n s  

a s s o c i a t i o n  ( t r a c s i t i o n a l )  
Pseudotsuga-Calamagrostic r u b e s c e n s  a s s o c i a t i o n  
P s e u d o t s u g a - A g r o p y r c n  s p i c a t u w  a s s o c i a t i o n  

A z o n a l  C o m m u n i t i e s  
e P i n u s  p o n d e r o s a - R h u s  s p p .  a s s o c i a t i o n  

k 
Pssudotsuga-Symphoricarpos a l b u s  a s s o c i a t i o n  

A l l u v i a l  S f  re 
S a l i x  s p p .  ~ i o n e s r  s u b a s s o c i a t i o n  
P o p u l u s  ba f sami fe ra -~osa  n u t k a n a  g a l l e r y  f o r e s t  

s u b a s s o c i a t i a n  
P o p u l u s  b a l s m i f e r a - P i n u s  p o n d e r o s a - R o s a  s u b a s s o c i a t i o n  

E l p m u s  c o n d e n s a t u s  v a r .  c i c e r e u s  s a v a n n a  a s s o c i a t i o n  
B e t u l a  o c c i d e ~ t a l i s - s a l i x  s p p .  msadow m a r g i n  a s s o c i a t i o n  



u t i l i s e d  Daubecmire9s concept of vegetation unions -- g r o u p s  

of s p r c i + s  with e c o l o g i c a l  ~ i q u i r a m ~ ~ n t a  s o  s l m i l a r  t h a t  thay  

t e n d  t o  be  f o u r ~ d  in association w i t h  each o t n s r .  Th2 unions 

t r a n s g r e s s  t h e  a s s o c i a t i o n s  3 n d  can o e  uszd ds e c o l o g i c a l  

i n d i c a t o r s  w i t h i n  a s s c c l d t i o n s .  Figura 2. 3 shows the 

p o s i t i o n s  o t  Brdyshaw's a s s o c i a t i o n s  i n  r ~ l a t i o n  to s o i l  

t e x t u r a l  type a n d  a l t i t u d e .  

PREDOMINANT SOIL TEXTURAL TYPE 

Figure 2 . 3  R t l a t i o n s h i ~  of B r a y s h a w t s  (1970)  Zones a n d  
Lorial Associations t o  A l i t ude  and P r z d o m i n a n t  
Scil Texural  T V D ~  



I n  a s t u d y  of the v e g e t a t i o n  o f  the S i r n i l k a m e e n  V a l l e y  t o  

t h e  s o u t h  of t h t z  s t u d y  a rea ,  McLaan ( 1 9 7 0 )  d s s c r i b e d  f i v e  

v e g e t a t i o n  z o n e s  r a n g i n g  f r o m  l o w  t o  h i g h  e l e v a t i o n .  T h e s s  

five z o n e s  -- A r t e m e s i a  t r i d a n t a t a ,  P F n u s  p o n d a r o s a ,  

P s u s d o t s u g a  a e c z i e s i i ,  ~ b i e s  l a s i o c a r p a ,  a n d  A l p i n e  -- we re 

define? a s  a r e a s  w h i c h  3re o c c u p i e d ,  o r  p o t e n t i a l l y  o c c u p i e d ,  

by 3 s i n g l e  c l imat ic  c l i m a x  a s s o c i a t i o n .  H e  a l s o  d e s c r i b e d  

h a b i t a t  t y p a s  (i.e. s u b a s s o c i a t i o n s )  w i t h i n  e a c h  a s s o c i a t i o n .  

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

s u p p o r t i n g  a  c l i m a x  a s s o c i a t i c n  b u t  n o t  n e c e s s a r i l y  i n  c l i m a x  

c o n d i t i o n  a t  the time of t h e  s t u d y .  

HcLean f o u n d  a g o o d  c o r r e l a t i o n  b e t w e e n  some  h a b i t a t  

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

t h s  l a c k  o f  a  more p a r f w t  c o r r e l a t i o n  c o u l d  be  d u e  t o  o t h e r  

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

k i a s e s  w i t h i n  t h e  C a n a d i a n  s o i l  c l a s s i f i c a t i o n  s y s t e m .  

HcLsan  a n d  M a r c h a r d  (1 968)  c l a s s i f i e d  g r a s s l a n d  r a n g e s  i n  

the s o u t h o r n  I n t e r i o r  i n t o  f o u r  " r a n g e  s i t e s H  -- a r e a s  o f  

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

on s o i l ,  c l i m a t e ,  a n d  s l o p e .  T h e  r a n g e  sites are (1)  B i g  

S a g e b r u s h  ( A r t e m e s i a  t r i d e n t a t a )  - B l u e b u n c h  W h e a t g r a s s  

( A q r o p y r o r ,  s p i c a t u m ) ,  (2 )  B l u e b u n c h  W h ~ a t g r a s s  - S a n d b e r g ' s  

B l u e q r a s s  ( P o a  s e c u n d a )  , (3) B l u e b u n c h  W h a a t q r a s s  - Rough 



F.;scu? ( F o s t u c a  scabrella) , a n d  ( 4 )  P o n r l e r s s a  P i n e  ( P i n u s  

p o n d e r o s a )  . 

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

c o n d i t i o r i s  ( e k v a t i c n ,  p r e c i p i t a t i o n ,  t e m p e r a t u r e ,  t o p o g r a p h y ,  

a n d  s o i l s ) ,  s e a s o n  of g r a z i n q  use, g r o w i n g  s z 3 s o n ,  c o n d i t i o n  

classes ( b a s e d  o n  p e r c e n t a g e  g r o u n d  c o v e r  o f  c e r t a i n  species), 

f o r a g e  y i e l d s  [ b a s e d  o n  c o n d i t i o n  c l a s s ) ,  a n d  t h e  s p e c i e s  

c o m p o s i t i o n  a t  t h e  s i t e .  E f f e c t s  of o v e r g r a z i n g ,  l o c a l  

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

s p e c i e s  c o m p o s i t i o n  were a l s o  d i s c u s s e d .  The r e c o g n i t i o n  of 

t h e  zones, c o m m u n i t i e s ,  a s s o c i a t i o n s ,  s u b a s s o c i a t i o n s ,  h a b i t a t  

t y p e s ,  a n d  r a n g 2  s i t e s  d e f i n e d  b y  HcLean a n d  N a r c h a n d  de iuands  

r e c o q n i t i o n  o f  t h e  c o B p o n e n t  s p e c i e s  a n d  d e t a i l e d  k n o w l e d g e  o f  

a tundance a n d  c o v e r ,  

B e c a u s e  t h e  p r e s e n t  study i s  n o t  i n t e n d e d  a s  a d e t a i l e d  

v e g e t a t i o n  s t u d y ,  n o  a t t e m p t  h a s  b e e n  made t o  map t h e  

d i s t r i b u t i o n  of v e g e t a t i o n  z o n e s ,  c o m m u n i t i e s ,  a s s o c i a t i o n s ,  

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

v e g e t a t i o n  d e s c r i p t i o n s  b a s e d  o n  l i m i t e d  f i e l d  o b s e r v a t i o n s  

a n d  t h e  c i t e d  l i t e r a t u r e .  



T h e  Nicola R i v e r  rises i n  the P e n n a s k  a c d  T a h a e t k u n  

U p l a n d s  ( F u l t o n ,  1975, f i g u r e  4) a b o u t  70 km e a s t  cf H a r r i t t  

a n d  f l o w s  n o r t h w e s t ,  t h e n  W Q S ~ ,  i n t o  Nicola L a k e .  L e a v i n g  

N i c o l a  L a k s  i n  t h e  s t u d y  a r e a ,  i t  is j o i n s d  by C l a p p ~ r t o n  

C r e e k  f r o m  t h e  n o r t h  a n d  t h e  Coldwater  R i v e r  f r o m  t h e  s o u t h .  

It t u r n s  n o r t h w e s t  a t  n e r r i t t  to j o i n  t h e  T h o m p s o n  R i v e r  a t  

S ~ e n c s s  B r i d g e .  O t h e r  i w p o r + a n t  streams i n  the s t u d y  area a re  

H a m i l t o n  creek, w h i c h  d r a i n s  most of t h e  n o r t h e a s t e r n  p a r t  o f  

t h e  I r o n  u p l a n d ,  a n d  Godey  C r e e k ,  w h i c h  d r a i n s  most o f  t h e  

r e m a i n d e r  of t h i s  u p l a n d  i n  t h e  s t u d y  area.  B o t h  of t h e s e  

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

C r e e k .  f f i n o r  i n t e r m i t t e n t  creeks d r a i n  t h e  r e ~ a i n d e r  of t h e  

a r s a ,  mostly i c t o  t h e  Niccla o r  C o l d w a t e r  R i v e r s .  

A l t h o u g h  t h e  B i c o l a  R i v e r  d r a i n s  a n  area f i v e  times a s  

l a r g e  a s  t h e  a r e a  d r a i n e d  b y  t h e  C o l d w a t e r  R i v e r  a t  Merritt ,  

i t s  m2an m o n t h l y  d i s c h a r g e  is c e v e r  more than t h r e e  times ths 

C o l d w a t e r ' s ,  a n d  e x c e p t  d u r i n g  A u g u s t  and S e p t e m b e r ,  is less 

t h a n  t w o  times t h e  mean m o n t h l y  d i s c h a r g 2  of t h e  c o l d w a t e r  

R i v e r .  T h e  mean  a n n u a l  d i s c h a r g e  of t h ~ l  Nicola (14.8 c u b i c  

metres p e r  s e c o n d )  is c o n s i d e r a b l y  less  t h a n  two t i n e s  t h a t  o f  

t h ?  C o l d w a t e r  B i v ~ r  (8 .9  c u b i c  metres p e r  s e c o n d )  . T h e s e  

c o n t r a s t s  a r e  a c c o u n t s d  f c r  b y  c o n s i d e r i n g  t n e  s o u r c e  a reas  o f  



the r i v e r s .  Tha C o l d w a t e r  a n d  i ts  t r i b u t 3 r i e s  o r i g i c a t e  i r ,  

t h 2  m o i s t u r e - i r . t e r c ~ p t i n g  Cascade R a n g s  t o  t h e  s o u t h w e s t  of 

M ~ r r i t t ,  w h i l e  %he d r a i n a g e  b a s i n  o f  t h e  Miccla a t  Herritt 

l i e s  s n t i r e l y  w i t h i n  t h e  southern I n t e r i o r  P l a t e a u ,  a n  area 

w i t h  a much  d r i e r  c l i m a t e ,  

T ~ P  s c u t h e r n  I n t e r i o r  c o n t a i n s  n u m e r o u s  l a k e s  c a u s e d  b y  

l a n d s l i d e s ,  a l l u v i a l  damming  o r  g l a c i a t i o n ,  b u t  a l l  t h e  l a k e s  

w i t h i n  t h e  s t u d y  area a r e  of g l a c i a l  o r i g i n ,  F u l t o n  ( 1 9 7 5 ,  

p, 9 )  d i v i d e d  g l a c i a l  lakes i n  t h e  s o u t h e r n  I n t e r i o r  i n t o  

u p l a n d  t y p e s  a n d  v a l l e y  t y p e s ,  Lundbom,  B a r q u a r t ,  H a a i l t o n ,  

Garc ia ,  Mathew,  a n d  n u m e r o u s  smaller  l a k e s  i n  t h e  s o u t h e a s t e r n  

p o r t i o n  of t h e  s t u d y  a r sa  a r e  s a a l l ,  s h a l l o w ,  a n d  v a r i a b l y  

s h a p e d  l a k e s  l y i n q  i n  g l a c i a l l y  f o r a e d  b a s i n s  i n  b e d r o c k ,  

till, o r  b o t h ,  These r e p r e s e n t  t h e  u p l a n d  t y p ~  l a k e s .  T h e  

v a l l a y  t y p e  is  r e p r e s e n t e d  i n  t h e  s t u d y  area b y  Nicola L a k e  i n  

i ts l o n g ,  d e e p ,  a n d  n a r r o w  b a s i n  i n  a  re-glacial v a l l e y .  The 

v e r y  p o o r l y  i n t e g r a t e d  d r a i n a g e  o f  t h e  s o u t h e r n  I n t e r i o r ,  

e s p e c i a l l y  o n  t h e  b r o a d e r  u p l a n d s ,  is a l s o  a l e g a c y  of 

g l a c i a t i o n .  

S u r f a c e  water r e s o u r c e s  a re  p r e s e n t l y  b e i n g  u s e d  t o ,  o r  

n a a r l y  t o ,  t h e i r  p r a c t i c a l  l i m i t  i n  t h e  n e r r i t t  Area, F o r  

t h i s  r e a s o n ,  q r o u ~ d - w a t e r  s o u r c e s  w h i c h  a re  a l r e a d y  b e i n g  

t a p p e d  m u s t  s u p p l y  m o s t  f u t u r e  n e e d s ,  F u l t o n  ( 1 9 7 5 ,  p. 41-42)  

d i s c u s s e d  g r o u n d - w a t e r  i n  p a r t  of t h e  s o u t h e r n  I n t e r i o r .  



B+cause n o  d e t a i l e d  i n v e s t i g a t i o n  of ground-water r e s o u r c e s  

was u n d e r t z k e n  ir! t h e  p r e s e n t  z t u d y ,  t h i s  a c c o u n t  s u m m a r i s e s  

F u l t o n 9  s d i s c u s s i c n .  

I n  qenera:, t h ~  u ~ l a n d s  of t h e  s o u t h e r n  I n t e r i o r  s e r v e  as 

r ? c h a r g ?  a r e a s ,  w h i l e  t h e  ma jcr  v a l l e y s  ac+ a s  discharge are3s 

f o r  y r o u c d - w a t e r .  R a i n f a l l  a n d  s n o w m e l t  f l o w  t h r o u g h  

u n c o n s o l i d a t e d  d e p o s i t s  i n  t r i b u t a r y  s t r e a n i  v a l l e y s ,  c r a c k s  i n  

b e d r o c k ,  o r  s h c e  ts o f  u n c o n s o l i d a t e d  mster ia ls  t h a t  e x t e n d  

i n t o  t h e  v a l l f y s .  The w a t e r  may r e t u r n  t o  t h e  s u r f a c e  a s  

s p r i n g s ,  f l o w  d i r e c t l y  i n t a  stream c h a n n e l s ,  o r  i t  may e n t a r  

u n c o n s o l i d a t e d  d e p o s i t s  i n  t h e  v a l l e y  where it c a n  b e  t a p p e d  

by a  well. similar s y s t e m s  are  f o u n d  a t  a smaller s c a l e  i n  

u p l a n d  a r e a s .  

T h e  apex a r e a s  of  a l l u v i a l  f a n s  a r e  e s p e c i a l l y  f a v o u r a b l e  

sitss f o r  g r o u n d - w a t e r  b e c a u s e  t h e y  a r e  composed  o f  p e r m e a b l e  

d e p o s i t s  a n d  r e c e i v e  water f r o m  l a r g e  a r e a s .  S i l t s  a n d  c l a y s  

o c c u p y i n g  many of t h e  l a r g e  v a l l e y s  a re  not s u i t a b l e  a q u i f e r s  

because they h a v e  low p s r m e a b i l i t i e s ,  b u t  i t q u i f s r s  may b e  

a n c o u n t e r e d  b e n e a t h  these d e p o s i t s .  A r t e s i a n  p r e s s u r e s  c o u l d  

b e  f o u n d  i n  s u c h  ar, a q u i f e r  b e c a u s e  r e c h a r g e  i s  f r c m  a r e a s  

t h a t  may be h u n d r e d s  of metres h i g h e r .  



Sails 

S p i l s b u r y  a n d  T i s d a l e  ( 1 9 4 4 )  d i s c u s s e d  s o i l - p l a n t  

r a l a c i o n s h i p s  a n d  v e r t i c a l  z o n a t i o n  o f  s o i l s  a n d  v e g e t a t i o n  i n  

t h e  s o u t h e r n  I n t e r i o r .  Some of t h ~  r e s u l t s  o f  t h e i r  s t u d y  a r e  

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

T a b l e  2.2 ( p ,  69)  s h o w s  t h e  s o i l - v e g e t a t i o n  z o n e s  t h a t  t h e y  

r e c o g n i s e d .  O t h e r  r s p c r t s ,  d e a l i n g  p r i m a r i l y  w i t h  v e g e t a t i o n  

i n  t h e  s o u t h e r n  I n t e r i o r ,  b u t  a l s o  c o m ~ e n t i n g  o n  s o i l s ,  

i n c l u d e  t h o s e  by  T i s d a l e  ( 1 9 4 7 ) .  van Byswyk and  o t h e r s  ( 1 9 6 5 ) .  

Brayshaw (1965; 1 9 7 0 ) ,  a n d  ! lcLean  ( 1 9 7 0 )  . None o f  t h e s e  

r e p o r t s ,  h o w e v e r ,  d e a l  s p e c i f i c a l l y  w i t h  t h e  d e t a i l e d  

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

T h e  s o i l s  w i t h i n  t h e  s t u d y  area h a v e  r e c e n t l y  been  mapped 

u n d e r  t h e  direction o f  Young a n d  Bedwany ( B r i t i s h  C o l u m b i a ,  

l 9 7 6 b ) ,  b u t  a s  o f  this w r i t i n g  t h e  map is p r o v i s i o ~ a l  a n d  h a s  

n o t  b e e n  p u b l i s h e d .  A c o p y  w a s  k i n d l y  p r o v i d e d  by  t h e  B r i t i s h  

C o l u m b i a  L a n d s  D i r e c t o r a t e  ( S e e  f i g u r e  2 .4) .  

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

b z l o w ,  a re  l i s t e d  i n  t h e  l a n d  s y s t e m  d e s c r i p t i o n s ,  b u t  t h e  

a s s o c i a t i o n  n a m e s  shown o n  t h e  p r o v i s i o n a l  s o i l  map l e g e n d  a r e  

n o  l o n g e r  b e i n g  u s e d  i n  t h e  a r e a  ( t h e  a s s o c i a t i o n s  h a v e  b e e n  

c o r r e l a t e d  w i t h  c t h e r  scils -- L u t t m e r d i n g ,  1 9 7 7 ,  p e r s o n a l  

c o m m u n i c a t i o n ) ,  a n d  a r e  n o t  u s e d  i n  t h i s  r e p o r t .  



CCR - Calcareous Cwnulic Regosol OB1 - Orthic Black 
DE€3 - Degraded Eutric Brunisol OD3 - Orthic Dark Brown 
EB - Eluviated Brown OGL - Orthic Gray Luvisol 

LGT, - Li th ic  Gray Luvisol SDB - Solonetzic Dark Brown 
R - Rock 

Flgure 2 .4  S o i l  Associations ( a f t e r  Br i t i sh  Columbia, 1976b) 



V e r y  q r n e r a l l y ,  t h +  soils within t h e  s t u d y  area s h g w  t h e  

t y p e  o f  v e r t i c a l  z o r . a t i o r !  s u g g e s t e d  b y  S p i l s b u r y  a n d  T i s d a l a ' s  

w o r k  i 1 9 4 4 )  o n  t h e  T r s n q u i l l e  R a n g e  c z a r  K a m l o o p s .  The  a r ea  

i s  = i b 3 v ~  t h e i r  Brown E a r t h  zons, b u t  D a r k  Brown s c i l s  a r e  

common a t  lower e l e v a t i o n s  w i t h i n  t h a  s t u d y  area, w h i l e  B l a c k  

s o i l s  a r e  m o r n  commcn a +  h i g h e r  e l e v a t i o n s .  N s i t h e r  g r e a t  

s2il g r o u p  is  r e s t r i c t e d  t o  low o r  h i g h  e l s v a t i o n s  i n  t h e  

s t u d y  a raa ,  t h e r e  i s  nc c o n t o u r  t h a t  w o u l d  e v e n  a p p r ~ x i l l t a t e  a 

g e n e r a l l y  a p p l i c a k l e  b o u n d a r y ,  a n d  n u m e r o u s  o t h e r  s o i l  g r o u p s  

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

B r u r l i s o l i c  a n d  L u v i s o l i c  c r d e r s ;  b u t  the g e n e r a l i s a t  i o n  is 

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

h e r e .  

Tho m a j o r i t y  o f  t h e  r o i l s  i n  t h e  s t u d y  araa a r e  d e v e l o p e d  

o n  t h e  g l a c i a l  d e p o s i t s  t h a t  mactle much of  t h e  t e r r a i n .  

T h e s e  s o i l s  s t r o n g l y  r e f l e c t  t h e  c h a r a c t e r  of t h e  p a r e n t  

m a t e r i a l  -- till, l a c u s t r i n e  s i l t ,  o u t w a s h  o r  d e l t a i c  

q r a v e l s  -- e s p e c i a l l y  i n  terms o f  s o i l  t e x t u r e  a n d  m o r p h o l o g y .  

A few so i l s  i n  t h e  s t u d y  a r ea  a re  d e v e l o p e d  i n  R e c 2 n t  

d e p o s i t s  -- a l l u v i a l  f l o o d p l a i n s  a n d  f a n s ,  b o g s ,  a n d  meadows.  

T h e s e  a l s o  a r e  d o m i c a t s d  by f e a t u r e s  i n h e r i t e d  from t h e i r  

parsnt material .  Areas s c o u r e d  d u r i n g  g l a c i a t i o n  h a v e  

q z n 3 r a l l y  n o t  had  t ime t c  d e v e l c p  s o i l  a s  d e f i n e d  b y  The 

S y s t e m  of  S o i l  C l a s s i f i c a t i o n  f c r  C a n a d a  ( C a n a d a ,  1972,  

p. 1 9 ) .  



D u r i n g  t h e  f ie13  work p h a s e  o f  t h i s  i n v e s t i g a t i o n ,  

s e v e r a l  s o i l  p i t s  were d u g  i n  o r d e r  t o  p r o v i d e  t y p i c a l  p r o f i l e  

d e s c r i p t i o n s  of scme of  t h e  more c o m m o n l y  o c c u r r i n q  s o i l s  

( T a b l 3 s  2 .4  t h r o u g h  2 . 7 ) .  T h e  c los*  c o r r e s p o n d e n c e  between 

t h e  ~ a t u r e  of t h e  p a r e n t  m a t e r i a l  a n d  s o m e  of t h e  p r o f i l e  

c h a r a c t e r i s t i c s  i s  o b v i o u s .  

Some f e a t u r e s  of the s o i l s  f o u n d  i n  the s t u d y  a r a a  a r e  of 

a s p q c i a l  importance i n  a n y  general a p p r a i s a l  f o r  l a n d  u s e .  
r 

T h e s e  i n c l u d e  t e x t u r e ,  s t r u c t u r e ,  a n d  consistence, of c o u r s e ;  

b u t  a l s o ,  many s o i l s  i n  t h e  a rea  h a v e  a s a l i n e  or c a l c a r e o u s  

h o r i z o n ,  o r  hor izons .  T h e s e  f e a t u r e s  will b e  n o t e d ,  w h e r e  

a p p r o p r i a t e ,  ir. t h e  l a n d  f a c e t  d e s c r i p t i o n s .  



Table  2 . 4  C a l c a r ~ o u s  Rrcwr. Scil P r o f i l e  

~ o c a t i o n :  SO0 8 . 9 '  N 1 2 0 "  4 2 . 3 '  W 
DTM G r i d  R e f e r e n c e :  639574 

E l s v a t i o n :  634 metres (2080 i t .)  

Aspect: E a s t  S l o p e :  13% 

V z g e t a + i o n :  S c a t t e r e d ,  u n i d s n t i f i e d  b u c c h g r a s s ,  few sca t t e red  
C h r y s o t h a m n u s  c a u s e o s u s ,  a n d  i s o l a t e d  P i n u s  p o n d e r o s a .  B r o m u s  
t e c t o r u a  a n d  S a i s o l a  k a l i  o c c u r  i n  d i s t u r b 5 d  sitss. 

H o r i z o n  D e p t h  (cto) D e s c r i p t i o n  

Ah 0 - 15 Brown (10YR 5 / 3 d )  ; v e r y  d a r k  b r o w n  
(10YR 2/2m); silt loam; m a s s i v e ;  

s l i g h t l y  h a r d ;  p l e n t i f u l  v e r y  f i n e  
roots ;  clear s m o o t h  b o u n d a r y ;  pH 7 . 6 .  

B m k ?  15 - 2 8  Brown (10YR 5 / 3 d )  ; v e r y  d a r k  b r o w n  
(10YR 2/2m) ; sil t  l o a m ;  m a s s i v e ;  
s l i g h t l y  h a r d ;  p l e n t i i u l  v e r y  f i n e  
r o c t s ;  m o d z r a t e l y  e f f e r v e s c e n t ;  
d i f f u s e  s e o o t h  b o u n d a r y ;  pH 8 .4 .  

C c a  L i g h t  b r o w n i s h  g r a y  (2.5Y 6 / 2 d )  ; d a r k  
g r a y i s h  b r o w n  (2.5Y Q/,?m) ; silt l o a m ;  
m a s s i v e ;  s l i g h t l y  h a r d ;  p l e n t i f u l  very 
f i n e  r o o t s  t o  5 0  cm, v e r y  few v e r y  f i n e  
r o o t s  below 50 c n ;  m o d e r a t e l y  
e f f e r v e s c e n t ;  pH 8.4. 



T a b l e  2 . 5  C a l c a r e o u s  Dark Brown S o i l  P r o f i l e  

L o c s t F o n :  S O 0  8 - 8 1  M 120" 4 3 . 2 '  W 
UTM   rid Ref~rerice: 628572 

E l e v a t i o n :  655 metres (2150 f t . )  

Aspcct: S o u t h e a s t  S l c p e :  27% 

V e g e t a t i o n :  O p e n  P i n u s  ~ c I I d e r 0 s a  f o r e s t  w i t h  C h r y s o t n a m n u s  
n a u s m s u s ,  A s t r a g a l u s  s p p . ,  O p u n t i a  f r a g i l i s ,  a n d  
u n i d d n t i f i a d  b u n c h g r a s s e s .  

H c r i z o n  

L 

Ah 

B m k  

C 

D e p t h  (cm) D e s c r i p t i o n  

3 - 0  D r y  g r a s s  l i t t e r ;  a b r u p t  s m o o t h  
b o u n d a r y .  

0  - 18 D a r k  g r a y i s h  b r o w n  ( l O Y B  4 / 2  d )  ; v e r y  
dark b r o w n  (10YR 2.5/2m) ; c o a r s e  s a n d y  
foam; v e a k  coarse g r a n u l a r ;  s l i g h t l y  
hard; p l e n t i f u l  v e r y  f i n e  t o  medium 
r c o t s ;  g r a d u a l  s m o o t h  b o u n d a r y ;  
p H  6 - 7 .  

1 8  - 34 P a l e  brown ( 1 0 Y R  6 / 3 d ) ;  d a r k  b r o w n  
( 1 0 Y R  3/3m); sacdy c l a y  l o a m ;  moderate 
c o a r s e  g r a n u l a r  t o  medium s u b a n g u l a r  
b l o c k y ;  s l i g h t l y  hard; p l e n t i f u l  v e r y  
fine t o  medium r o o t s ;  m o d e r a t e l y  
e f f e r v e s c e n t ;  c lear  s m o o t h  b o u n d a r y ;  
pH 7.4. 

W h i t e  ( 1 0 Y R  8/2d) ; p a l e  b r o w n  
( 1 0 Y R  6/3m) ;  s i l t y  c l a y  loant ;  moderate 
mediua s u b a n g u l a r  b l o c k g ;  v e r y  h a r d ;  
p l e n t i f u l  v e r y  f i n e  r o o t s ;  s t r o n g l y  
e f f e r v e s c e n t ;  pH 8.4, 



T a b l e  2.6 O r t h i c  @ l a c k  S o i l  P r o f i l e  

L o c a t i o n :  50 • ‹  5.8' N 1 2 0 "  4 0 . 3 '  W 
UTfl   rid H e f e r e n c e :  6 6 3 5 1 7  

E l e v a t i o n :  1 0 0 0  metres (3280  ft.) 

A s p e c t :  Northwest Slope:  23% 

V e q l t a t i o n :  P c p u l u s  t r e m u l o i d e s  q r o v e  w i t h  few P s u e d o t s u q a  
m e n z i e s i i ,  Rosa s ~ p . ,  t h i c k  t u r f  of u n i d e n t i f e d  b u n c h q r a s s e s  
a n d  v a r i o u s ,  u n i d e n t i f i e d  f o r b s .  

H o r i z o n  D e p t h  (cm) D 2 s c r i p t i o n  

L - H  3 - 0  Dry  g r a s s  l i t t e r  o v e r  loss t h a n  1 cm 
humus ,  a b r u p t  s m o o t h  b o u n d a r y .  

A n  0 - 13 Very d a r k  b rown  (10YR 2 / 2 d ) ;  b l a c k  
( 7 . 5 Y R  2/0m) ; silt loam w i t h  s a n d ;  
weak coarse b l o c k y ;  s l i g h t l y  h a r d ;  
p l e n t i f u l  f i n e  a n d  v e r y  f i n e ,  a b u n d a n t  
medium, p l o n t i f  u l  c o a r s z  roo ts ;  c l ea r  
s m o o t h  b o u n d a r y ;  pH 6.4.  

Bh 13 - 29 G r a y i s h  brown (10YR 5/26) ; v e r y  d a r k  
q r a y i s h  brown (10YR 3/2m);  loam; 
m o d e r a t e  medium g r a n u l a r ;  s o f t ;  f a n  
f i n e  a n d  v e r y  f i n e ,  p l e n t i f u l  medium, 
few c o a r s a  roo t s ;  h y d r o p h o b i c ,  s m o o t h  
c lear  b o u n d a r y ;  pH 6.8. 

Cca L i g h t  g r a y  (2.5Y 7 / 2 d ) ;  d a r k  g r a y i s h  
brown (2.5Y 4 / 2 n )  ; si l t  l o a n  w i t h  s a n d ;  
m a s s i v a ;  v e r y  h a r d ;  few f i n e  a n d  v a r y  
f i n e ,  p l e n t i f u l  medium, f e w  coarse 
r o o t s ;  s t r o n g l y  e f f e r v e s c e n t ;  pH 8 .2 ,  

2 9  - 87 P a l e  brown (10YR 6 / 3 d ) ;  d a r k  g r a y i s h  
brown (10YR 4/2m) ; s i l t  l o a n  w i t h  s a n d ;  
m o d e r a t e  coarse g r a n u l a r ;  s l i q h t l y  h a r d  
t o  h a r d ;  few fine and v e r y  f i n e ,  
 lenti if u l  medium, few coarse r o o t s ;  
a b r u p t  wavy b o u n d a r y ;  pH 6.8. 



T a b l a  2 . 7  0 r t h i c  E u t r i c  B r u n i s ~ l  S o i l  P r o f i l e  

L o c a t i o n :  5 0 "  1 0 . 9 '  N 1 2 0 • ‹  4 0 . 0 '  W 
UTM Grid R ~ f ~ r e n c e :  664613 

E l e v a t i o n :  7 0 0  metres (2300  ft.) 

A s p w t :   SOU+^ S l o p e :  3% 

V e g ~ t a t i ~ n :  P i p u s  p c n d e r c s a  w i t h  some P s e u d o t s u g a  m e n z i e s i i .  
S c a t t e r e d ,  u n i d e n t i f i e d  b u n c h q r a s s e s ,  V a c c i n i u m  s p p . ,  A c h i l l e a  
m i l l ~ f o l i u r a ,  a b u n d a n t  A n t e n n a  r i a  r o s a a  ( 3 )  , A r c t o s t a  p h y l o s  
u v a - u r s i ,  a n d  C h r y s o t h a m n u s  n a  u s e o s u s .  

H o r i z o n  D e p t h  (cm) D e s c r i p t i c n  

L 1 - 0  Dry ,  m o s t l y  p i n e  n e e d l e s  w i t h  some 
h e r b a c e o u s  l i t t e r .  

Ah 0 - 4  Dark  q r a y i s h  brown (10YR 4/2d)  ; v s r y  
d a r k  b r o w n  (10YR 2/1.5m); s a n d y  l o a m ;  
weak f i n e  g r a n u l a r ;  soft; a b u n d a n t  
v e r y  fine roo t s ;  g r a v e l l y ;  a b r u p t  
s m o o t h  b o u n d a r y ;  pH 6 .5 .  

4 - 24 Brown (10YR 5 .5 /3d)  ; d a r k  brown 
(10YR 3/3m); c o a r s e  l o a m y  s a n d ;  weak 
f i n e  g r a n u l a r ;  s o f t ;  p l e n t i f u l  v e r y  
f i n e  roo t s ;  p l e n t i f u l  a e d i u a  t o  coarse 
r o o t s  b e l o w  1 5  cm; gravelly; f e w  
c o b b l e s ;  g r a d u a l  s m o o t h  b o u n d a r y ;  
pH 6.6. 

G r a y i s h  brown ( 2 . 5 Y  S/2d) ; v e r y  d a r k  
g r a y i s h  brown (lOYR 3/2m) ; coarse 
loamy  s a n d ;  weak  f i n e  g r a n u l a r ;  
p l e n t i f u l  v e r y  f i n e  r o o t s  t o  60 cm, 
p l e n t i f u l  medium t o  c o a r s *  r o o t s  t o  
4 5  cm; g r a v e l l y ,  few c o b b l e s ;  pH 6.8. 



Histcric31 B a c k g r o u n d  

Wsir ( 1 9 6 4 )  d i s c u s s e d  t h e  h i s t o r y  o f  s e t t l e m e n t  i n  t h o  

s o u t h e r n  I n t e r i o r  i n  f i v e  p e r i o d s :  t h e  p r e - c o l o n i a l  p e r i o d  

( 1 8 2 1 - 1 8 5 8 ) ,  t h e  c o l c n i a i  p e r i o d  ( 1 8 5 8 -  1 8 7 1 ) ,  t h e  p e r i o d  o f  

c o n s c l r d a t i o n  [ 1 8 7 2 - 1 8 8 5 ) ,  t h e  r a i l w a y  e r a  ( 1 8 8 5 - 1 9 1 7 ) ,  a n d  

t h e  p o s t - W o r l d  War I p e r i o d .  Hei r ' s  r e p o r t  i s  c o n c e r n e d  

p r i m a r i l y  w i t h  t h e  h i s t o r y  of s e t t l e m s n t  a n d  t e n u r a  a s  i t  

r e l a t e s  t o  t h e  r a n c h  i n d u s t r y .  T h e  f o l l o w i n j  a c c o u n t  i s  b a s e d  

p r i m a r i l y  o n  ~ ~ i r ' s  r e p o r t  a n d  o n  a r e p o r t  b y  t h e  B r i t i s h  

C o l u m b i a  D e p a r t m e n t  o f  I n d u s t r i a l  D e v e l o p a e n t ,  T r a d e ,  a n d  

Ccmrnerce ( S r l t i s h  C c l u m b i a ,  1 9 7 2 ) .  

P r i o r  t o  1 8 0 8 ,  when S imon  F r a s e r  p a s s e d  t h r o u g h  t h e  

s o u t h e r n  I n t e r l o r  o n  his j o u r n e y  down t h e  r i v e r  t h a t  now b e a r s  

h i s  name ( B r i t i s h  C o l u m b i a ,  1972 ,  p,  1 6 ) ,  t h e  r e g i o n  w a s  

i n h a b i t e d  o n l y  b y  S h u s w a p  I n d i a n s  (Weir, 1 9 6 4 ,  p. 7 9 ) .  T h e  

f i r s t  p e r m a n e n t  s e t t l e m e n t ,  F o r t  K a m l o o p s ,  was e s t a b l i s h e d  i n  

1821  a t  the j u n c t i o n  cf t h e  N o r t h  a n d  S o u t h  Thompson R i v e r s .  

  his d a t e  m a r k s  t h e  b e g i n n i n g  of  Heir's p r e - c o l o n i a l  p e r i o d ,  

a l t h o u q h  a t r a d i n g  p o s t  was b u i l t  b y  t h e  P a c i f i c  F u r  Company 

i n  1 8 1 2  a t  t h i s  same s i t e .  

T h e r e  was no s e t t l e m e n t  i n  o r  v s r y  n e a r  t h e  s t u d y  a r e a  

i.* 
4e d u r i n g  t h i s  p e r i c d ,  a l t h o u g h  t h e  N i c o l a  a n d  C o l d w a t e r  R i v e r  



p r e - c o l o n i a l  p e r i c d  e n d e d  w i t h  the d i s s o l u t i o n  of t h e  Hudson 

Bay  C q m p a n y ' s  6 x c l u s . i ~ ~  l ice2ce t o  t r a d e  w i t h  t h e  I n d i a n s  and  

e s t . a b l f s h m e n t  o f  t h s  Crcwn C o l o n y  o f  ~ r i t f s h  C o l u m b i a ,  a  y e a r  

a f t e r  t h e  d i s c o v e r y  o f  q o l d  a l c n g  the F r a s e r  R i v ~ r  i n  1857 .  

S c t t l c l r a e n t  d u r i n g  t h e  c 3 l o c i a . l  p e r i o d  ( 1 8 5 8 - 1 8 7 1 )  was 

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

r o u t e s ,  t h e  Land  Acts, a n d  c a t t l e  (Weir, 1 9 6 4 ,  p .  8 1 ) .  T h e  

q o l d  f r s n z y ,  b e g u n  o n  t h e  Lower  F r a s e r  g r a v e l  b a r s ,  moved 

r a p i d l y  u p  t h e  r i v e r  a s  f a r  a s  P r i n c e  G e o r g e  a n d  t h e  Nechako  

R i v e r ,  thtn r e t r e a t e d  t o  t h ~  Q u e s n e l  R i v e r .  "By 1860 ,  some 

4 , 0 0 0  m i n e r s  were a t  work. . . ( i n )  t h e  i n t e r i o r , I t  p r i m a r i l y  

a l o n g  t h e  F r a s e r  R i v e r  a n d  its t r i b u t a r i e s  n o r t h  o f  L i l l o o e t  

(Heir, 1 9 6 4 ,  p. 83)  . N e w  d i s c o v s r i e s  i n  1 8 6 1  b r o u g h t  more  

m i n a r s ,  b u t  by 1 8 6 5  t h e  i n d i v i d u 3 1  m i n e r  n o  l o n g e r  e n j o y e d  t h e  

p r o s p e c t  o f  easy money. He t h u s  f a c e d  t h e  c h o i c e  of l e a v i n g  

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

o r  s e t t l i n q  o n  a b i t  o f  l a n d .  Many c h o s e  t h e  l a t t e r .  

T r a v e l  r o u t e s  t o  t h e  g o l d f i e l d s ,  a 2 d  t h e  s u p p l y  p o i n t s  

a l o n g  t h o s e ,  were s i g n i f i c a n t  i n  e s t a b l i s h i n q  many o f  t h e  

r o u t e s  u s e d  t o d a y  i c  t h e  s o u t h e r n  I n t e r i o r ,  a n d  t h e  

s e t t l e m e n t s  a l o n g  these r o u t e s .  

The L a r d  Acts o f  1859 t o  1 8 6 5  o p e n e d  t h e  l a n d s  o f  t h e  

c o l o n y ,  e x c e p t  I n d i a n  r e s e r v e s  and t h e  Hudson Bay Company ' s  



l a n d ,  t o  p r e - e m p t i o n ,  t h u s  e n c ~ u r a q i n g  s e t t l e m e n t  d u r i n g  t h e  

c o l o r . i s 1  p e r i o d .  T h e  L a n d  Acts of most of  + h e  C o l o n i a l  p e r i o d  

a l l o w e d  p r e - e m p t i o n  cf o n l y  1 6 0  acres (65 h e c t a r e s ) ,  a l t h o u g h  

more i a n d  cculd te a q u i r e d  t h r o u g h  p u r c h a s e .  P a r t n a r s h i p s  

were common b e c a u s e  t h e  a r e a  r e a d i l y  a v a i l a b l e  t o  i n d i v i d u a l s  

was t o o  sma l l  t o  s u p p o r t  a v i a b l e  r a ~ c h  u n i t .  P r e - e m ~ t i o n s  o f  

320 ac res  ( 1 3 0  h e c t a r e s )  were f i r s t  a l l o w e d  b y  t h e  L a n d  Act of 

1870. 

T h e s e  t h r e e  f a c t o r s  -- g o l d ,  t r a v e l ,  a n d  l a n d  -- d i d  n o t  

r e s u l t  i n  s e t t l e m e n t  cf t h e  p r e s e n t  s t u d y  a rea  d u r i n g  t h e  

e a r l y  p a r t  o f  the c o l o n i a l  p e r i o d .  G o l d  was f o u n d  e l s e w h e r e ,  

major t r a v e l  r o u t e s  f o l l c w e d  the F r a s e r  and T h o m p s o n  R i v e r s ,  

a n d  t h e  o k a n a g a n  V a l l e y ,  a n d  e a r l y  p r e - e m p t o r s  s e t t l e d  a l o n g  

t h e  m a j o r  t r a v e l  r o u t e s .  T h e  f o u r t h  f a c t o r  -- c a t t l e  -- 
p l a y e d  a more i m p o r t a n t  role ,  b u t  i ts  i m p a c t  w a s n ' t  f e l t  h e r e  

u n t i l  l a t e  i n  t h e  c o l c n i a l  p e r i o d .  T h e  f i rs t  p r e - e ~ p t i o n  of 

l a n d  i n  the v i c i n i t y  of Nicola L a k e  was i n  1868, by c a t t l e m e n  

from the  s o u t h  who r e c o g n i s e d  t h e  a d v a n t a g e s  cf t h e  a r ea  f o r  

s t o c k  r a i s i n g  (Wsir, 1964,  p ,  9 2 ) .  

T h e  p e r i o d  cf c o n s o l i d a t i o n  ( 1 8 7 2 - 1 8 8 5 )  was a time of 

e c o n o m i c  r e c e s s i o n  p r e c i p i t a t e d  by  t h e  d e c l i n e  of m i n i n g  

a c t i v i t y .  Many s e t t l e r s  l e f t  t h e  I n t e r i o r  d u r i n q  t h i s  time, 

b u t  t h o s s  whc s t a y e d  c o n s c l i d a t e d  t h e i r  h o l d i n g s .  A l t h o u g h  

c o n s o l i d a t i o n  of smal l  r a n c h  u n i t s  i n t c  l a r g e r  d i d  n o t  cease 



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

t h i s  i s  when ncst o f  t h e  major r a n c h o s  t h a t  a r e  s t i l l  

o p e r a t i n g  e x p e r i e n c e d  t h e i r  g r e a t e s t  g r o w t h .  S t e a d y  g r o v t h  i n  

N i c q l a  a n d  v i c i n i t y  d u r i n g  t h i s  p e r i o d  r e s u l t e d  i n  8 0  r a n c h e s ,  

w i t h  a n  e s t i m a t e d  8 0 , 0 0 0  a c r e s  ( 3 2 , 3 0 0  h e c t a r e s )  o f  a l i e n a t e d  

l a n d ,  3 0 , 0 0 0  h e a d  o f  cattle, a c d  2 , 0 0 0  s h e e p  b y  1887 (idsir, 

1964,  p*  94 )  

The  r a i l w a y  era (1885-1917)  b e g a n  w i t h  t h e  c o m p l e t i o n  of 

t h e  ~ a n a d i a n  p a c i f i c  R a i l w a y  t h r o u g h  t h e  S o u t h  Thompson a n d  

F r a s e r  ~ i v o r  C a n y o n s .  I n  1 8 9 8 ,  t h e  Kettle V a l l e y  route  of 

t h l s  r a i l w a y ,  batween Hope a n d  P r i n c e t c n ,  was c o n s t r u c t e d ,  I n  

1 9 0 6 ,  a s p u r  l i n e  t o  ~ e r r i t t ,  from S p e n c e s  B r i d g e  on t h e  

Thompson River, was b u i l t ,  T h i s  s p u r  was l i n k e d  t o  t h e  Kett le  

V a l l s y  r o u t e  ic 1 9 1 4  ( W e i r ,  1964 ,  p. 95-96;  ~ r i t i s h  C o l u m b i a ,  

1972, p. 1 7 ) .  

Nicola, n e a r  t h e  o u t l e t  of Nicola Lake ,  was  the s u p p l y  

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

s p u r  f r o m  S p e n c e s  Bridge, b u t  nerr i t t  g r a d u a l l y  assummed t h i s  

f u n c t i o n  a f t e r  1 9 0 7  ( U e i r ,  1 9 6 4 ,  p .  9 6 ) .  T h i s  r a i l  s p u r  was  

c o n s t r u c t e d  t o  e x p l o i t  the c o a l  r e s o u r c e s  a t  Nerri t t ,  b u t  

p r i o r  t o  t h i s  time, r a n c h i n g  had  b e e n  t h 2  p r i m a r y  e c o n o m i c  

a c t i v i t y  i n  t h e  s t u d y  a r e a .  T h e  r a n c h i n g  a c t i v i t y  h a d  b e e n  

c e n t r e d  a b o u t  t h e  N i c o l a  Lake  S t o c k  Fa rm,  nou known a s  t h e  

M i c o l a  L a k e  Ranch ,  a t  N i c o l a .  A l t h o u g h  m i n i n g  d i d  n o t  r e p l a c e  



1 r a n c h i n g  a c t i v i t y  i n  the a rea  -- both are st i l l  o f  m a j o r  
b 

I 
I i m p o r t 3 n c 2  -- ~ i c c l a  p e r m a n ~ n t l y  l o s t  i t  s u p p l y  f u n c t i o n  

! d u r i n q  t h i s  tiae. n i n i n g  a c t i v i t y  b e g a n  a t  Herritt i n  1 9 0 6 ,  

a n 3  2.7 mi l l io r ,  t c n s  o f  c o a l  wsre p r o d u c e d  b e f o r e  t h e  m i n e s  

t c l o s e d  i n  1963.  

s i n c e  t h e  s n d  of t h e  r a i l v a y  2 r a ,  t h e  s e t t l s m e n t  p a t t ~ r n  

o f  t h s  s o u t h e r n  I n t e r i o r  h a s  c h a n g e d  v e r y  l i t t l e .  B e t w e e n  t h e  

t w o  W o r l d  Wars, r a n c h i c q  a n d  m i n i n g  a c t i v i t y  f l u c t u a t e d  d u e  t o  

t h e  D e p r z s s i o n  a n d  w i t h  m a r k &  d e m a n d ,  b u t  t h e s e  two 

i n d u s t r i e s  a c c o u n t e d  f o r  t h e  m a j o r i t y  o f  e c o n o m i c  a c t i v i t y  

d u r i n q  t h e  p o s t - U o r l d  War I p e r i o d ,  

I n c r e a s e d  d a m a n d  f c r  l u m b e r  b r o u g h t  a m a j o r  e x p a n s i o n  of 

t h e  f o r e s t r y  i n d u s t r i e s  t o  t h s  s o u t h e r n  I n t e r i o r ,  i n c l u d i r g  

the flerritt a rea ,  f o l l o w i n g  V o r l d  War If. T h e  C r a i g m o n t  M i n e ,  

o p e x e d  i n  1961, has b e e n  a l e a d i n q  f a c t o r  i n  t h e  r a p i d  g r o w t h  

e x p e r i e n c e d  b y  Merritt s i n c e  t h a t  t i m s ,  a n d  c e r t a i n l y  

m i n i m i s e d  t h e  i m p a c t  c f  the c e s s a t i o n  ~f c o a l  m i n i n g  a c t i v i t y  

two y e a r s  later. T h e  c c n s t r u c t i o n  of a v e n e e r  p l a n t  a t  

flerritt i n  1971, f u r t h e r  d i v e r s i f i e d  t h e  e c o n o m y ,  a n d  a  new 

p l y w o o d  p l a n t ,  b u i l t  i n  1 9 7 6 ,  c c n t i n u e d  t h i s  p r o c e s s ,  

R e c o n s t r u c t i o n  o f  t h e  m a i n  h i g h w a y  t h r o u g h  t o w n  d u r i n g  

the summer  o f  1 9 7 7 ,  a l o n g  w i t h  a f l u r r y  of  o t h ~ r  c o n s t r u c t i o n  

a c t i v i t y ,  q a v e  t h e  i m ~ r a s s i o n  t h a t  fierritt w i l l  l i k e l y  



ce~tinue t o  grow. A l t h o u g h  tourism h a s  never  p l a y e d  a s  

important a rcla i n  t h ~  Htrritt a r e a  a s  i t  h a s  i n  s u r r o u n d i n g  

a reas ,  i t  is g a h i n g  i n  i m p o r t a n c e .  C o n s t r u c t i o r i  of t h a  

C o q u i h a l l a  P a s s  road w o u l d  u n d o u b t a b l y  give this i n d u s t r y  a 

boost b e c a u s e  n e r r i t t  p r e s e n t l y  l i es  o f f  t h e  m a i n  t o u r i s t  

r o u t e s  t h r o u g h  t h e  p r o v i n c e ,  It is  i a t p o s s i b i e  t o  p r s d i c t  the 

m a g n i t u d e  of t h e  e f f ec t s  t h a t  w i l l  bs w r o u g h t  b y  t h i s  road 

l i n k ,  b u t  i t  i s  s a f e  t o  s a y  t h a t  t h e y  c a n  o n i y  i n c r e a s e  

Herrit t '  s i m p o r t a r c e  i n  t h e  s o u t h e r s  I n t e r i o r .  



L a n d  C l a s s i f i c a t i ~ n  

T h e  m e t h o d s  e m p l o y e d  i n  t h e  l a n d  c l a s s i f i c a t i o n  p h a s e  

were m o d i f i e d  f r o m  t h o s e  u s e d  by C h r i s t i a n  ( 1 9 5 2 )  , C h r i s t i a n  

a n d  o t h ; r s  ( 1 9 6 0 ) ,  E I a b b u t t  a n d  Stewart ( 1 9 6 3 ) ,  a n d  Webs tc r r  a n d  

B e c k e t t  ( 1 9 7 0 ) .  T h e s e  m e t h o d s  a r e  d e s c r i b e d  i n  t h a  f i r s t  p a r t  

o f  t h i s  s t u d y .  T h e  p r i m a r y  m o d i f i c a t i o n ,  e n f o r c e d  b y  

f i n a n c i a l  r e s t r a i n t s  a c d  b y  t h e  n a t u r e  of t h e  r e s e a r c h ,  was 

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

team s u r v e y .  

T h e  term " l a n d a t  h a s  b e e n  u s e d  t h r o u g h o u t  t h i s  s t u d y  i n  

t h e  same way t h a t  o t h e r s  i n v o l v e d  i n  l a n d  e v a l u a t i o n  h a v e  u s e d  

t h e  term, t h a t  i s ,  a s  a n  i n t e g r a t i o n  o f  a l l  ths p h y s i c a l  and 

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

d i f f e r e n t i a t i o n  of the e a r t h ' s  s u r f a c e .  "Land u n i t s "  a re  

h o m o g e n o u s  a r e a s  of l a n d  a t  w h a t e v e r  sca le  is b z i n g  

c o n s i d e r e d .  T h i s  u s e  d i f f e r s  f r o m  t h e  ear l ie r  u s e  of t h e  term 

i n  A u s t r a l i a  b e c a u s e  i t  is b a i n g  u s e d  here a s  a g e n e r a l  term 

w h F 1 s  t h e  p r e v i o u s  A u s t r a l i a n  u s a g e  d e n o t e d  a s p e c i f i c  l e v e l  

i n  a h i e r a r c h i c a l  c l s s s i f i c a t i o n .  " L a n d  s y s t e m s w  a r e  l a n d  

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

d u z  t o  t h a  c h a r a c t e r  a n d  a r r a n g e m e n t  of their c o m p c n e n t  p a r t s .  

T h e  b a s e s  cf these p a t t e r n s  v a r y  f r o m  o n e  l a n d  s y s t e m  t o  

a n o t h e r ,  b u t  a r e  u s u a l l y  m a c r o -  a n d  micro-relief, v e g e t a t i o n ,  

drainaqe p 3 t t e r n ,  o r  t c p o g r a p h i c  e x p r e s s i o n .  T h e  l a n d  s y s t e m s  



a r e  r z c o g n i s e d  b y  t h i s  a s r l a l  p h c t o g r a p h  p a t t e r n ,  b u t  are 

d e f i r , e d  b y  the " l a n d  f a c e t s t t  t h a t  t h e y  c o n t a i n  a n d  by t h e  

r e l a t i o n s h i p s  o f  t h e s e  f a c e t s  t o  e a c h  o t h e r .  T h e  l a n d  f ace t s  

a r e  l a n d  u n i t s  t h a t  c a n  he d e f i n e d  o n  t h e  b a s i s  of t h e i r  

p h y s i c a l  a n d  b i o l o g i c a l  a t t r i k u t e s .  I n  t h i s  s t u d y  t h e s e  

a t t r i b u t e s  i n c l u d e  t o p c g r a p h y ,  g e o l o g y ,  soils, a n d  v e g e t a t i o n .  

IT: a d d i t i o n  t o  p r e v i o u s  d c c u m e n t a t i o n  a n d  f i e l d  i n v e s t i q a  t i  o n ,  

t h e  p r e s u m e d  g e n e s i s  cf e a c h  l a n d  f a c e t  was c o n s i d e r e d  i n  a n  

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

a t t r i b u t e s  of t h e  l a n d  f a c e t s ,  

An a e r i a l  p h o t o g r a p h  mosaic was c o n s t r u c t e d  b e f o r e  f i e l d  

w o r k  b e g a n ,  a n d  t e n t a t i v e  l a n d  s y s t e a s  were o u t l i n e d .  D u r i n g  

t h e  field w o r k  e a c h  l a n d  s y s t e m  was v i s i t e d  a t  l s a s t  o n c e  a n d  

n o t e s  were taken o c  v e q e t a t i o r ,  s o i l s ,  g e o l o g i c  a a t e r i a l s ,  a n d  

p r e s e n t  l a n d  uses. T h e  l a n d  s y s t e m  b o u n d a r i e s  were a d j u s t t d  

d u r i n q  a n d  a f t e r  f i e l d  work  a s  I. b e c a m e  more f a m i l i a r  w i t h  t h e  

a r e a .  Some l a n d  s y s t e m s ,  t h a t  h a d  b e e n  s e p a r a t e d  o r i g i n a l l y  

b e c a u s e  of t h e  g e o g r a p h i c  l o c a t i o n ,  were c o m b i n e d  when it was 

rea l i sed  t h a t  t h e y  were q u i t 2  s i m i l a r .  

D u r i n g  t h e  c o u r s e  of  t h e  f i e l d  w o r k ,  i t  became a p p a r e n t  

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

i n  a s  much  d e t a i l  a s  w o u l d  be d e s i r a b l e ,  A t t e m p t s  t o  

d e s c r i  k c ,  ir. d c t a i l ,  the g e o l o g y ,  g e o m o r p h o l o g y ,  s o i l s ,  

v e g e t a t i o n ,  h y d r o l o g y ,  a n d  m i c r o - c l i m a t e  o f  s i n g l e  f a c e t s  were 



t h w q r t e d  b y  t h ~  l a c k  cf i n t i m a t e  f a m i l a r i c y  w i t h  e a c h  of  t h e s e  

a t t r i b u t e s ,  e s p e c i a l l y  v e g e f - a t i o n ,  acd  s z c o n d l y ,  s o i l s .  

Howgver ,  d u e  t o  t h e  a v a i l a b i l i t y  o f  t h e  s e c o n d a r y  s o u r c e s  

mentioned a b o v e ,  t h e  d e s c r i p t i o n s  t h a t  were o b t a i n e d  a r e  

q s n e r a l l y  c o u p a r a b l e  t c  t h e  e x a s p l e s  p r e s e n t e d  by M a b b u t t  a n d  

S t ewar t  ( 1 9 6 3 ) ,  a n d  webster a n d  B e c k e t t  ( 1 9 7 O ) ,  a l t h o u q h  n o t  

a l l  f a c e t s  a r e  e q u a l l y  well d e s c r i b e d .  

After c o m p l + t i o n  of  the f i e l d  work ,  t h e  l a n d  s y s t e m s  were 

d e f i n e d  i n  terms of t h e i r  l a n d  f a c e t s  and  t h e  

i n t s r r s l a t i o n s h i p s  a m o n g  these. T h e  c o m p l e t e d  map ( P l a t e  1 ) 

s h o w s  o n l y  t h e  l a n d  s y s t e m  b o u n d a r i e s ;  l a n d  f a c e t s  a re  d e f i n e d  

and  d e s c r i b e d  i n  T a b l e s  2.8 t h r o u g h  2. 13. 

T h e  d i s c u s s i o n  of  l a n d  use p r e s e n t e d  a t  t h e  c o n c l u s i o n  o f  

t h i s  p a r t  is b a s e d  o n  a n  a p p r a i s a l  o f  t h e  p r z v i o u s l y  a v a i l a b l s  

i n f o r m a t i o n ,  a n d  t h e  i n f o r m a t i c n  c o l l e c t e d  i n  t h e  f i e l d .  I t  

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

t h e s a  were n o t  c o n s i d e r e d  i n  a a y  d e t a i l .  F o r  s e v e r a l  r e a s o n s  

t h a t  a r e  d i s c u s s e d  belcw it was n o t  p o s s i b l e  t o  p r o d u c e  a  l a n d  

e v a l u a t i o n  t h a t  w o u l d  h a v e  m e a n i n g ,  b u t  l a n d -  u s e  problems a n d  

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



T h e  Land S y s t e m s  

Th2 l a n d  systems o f  t h e  s t u d y  a rea  are  d e f i n e d  by t h e  

l a n d  f a c e t s  t h a t  they c o n t a i n .  T h e s e  a r e  d e f i n e d  i n  terms o f  

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

i n  T a b l e s  2 .8  t h r o u g h  2.13.  T h i s  s l r ? c t i o n  d e s c r i b e s  t h e  

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

r a t h e r  t h a n  d e f i n i t i v e  t e r m s .  

C o l d w a t e r  Land  S y s t e m  ( T a b l e  2.8) b e a r s  a name 

a p p r o p r i a t e  t o  b c t h  its l o c a t i o n  a n d  i ts  general g e o l o g y .  I t  

o c c u p i ~ s  a  t r i a n g u l a r  a r e a ,  s o u t h w e s t  of Merritt, bounded  O E  

two  s i d e s  by t h e  C o l d w a t e r  R i v e r  v a l l e y ,  a n d  is generally 

c o - e x t e n s i v e  w i t h  t h e  C o l d w a t e r  s e d i m e n t s  of tha Ramloops 

q r c u p .  G r a s s e s  a r e  t h e  ~ r i n c i p l e  v e g e t a t i o n ,  b u t  v a r i o u s  

s h r u b s ,  f o r b s ,  a n d  s c a t t e r a d  P i n u s  p o n d e r o s a ,  a re  common. 

H a m i l t o n  Land S y s t e m  (Table 2.9) , named af ter  H a m i l t o n  

C r e e k ,  i s  c h a r a c t e r i s e d  by d r u a l i n o i d a l  till. xt o c c u p i e s  a  

l a r g e  a r e a  e a s t  cf Herr i t t  e x t e n d i n g  u p  o n  t o  t h e  p l a t e a u  

s u r f a c e  f r o a  a b o u t  750 metr?s, a n d  a s m a l l e r  a r e a  wsst of 

s h u t a  C r e e k  a b o v e  t h e  same e l e v a t i o n .  ~t a l s o  is p r i m a r i l y  

g r a s s l a n d ,  b u t  s u p p o r t s  l a r g e r  s h r u b s  a n d  t r e a s  i n  p r o t e c t ~ d  

o r  m o i s t  s i t e s .  



Irm ~ o u r t a i ~  Land  S y s t a m  ( T a b l e  2.10) e x t e n d s  f r o m  t h e  

t o p  o f  t h i s  m c u n t a i r i ,  a t  1693 a i t r ~ s ,  down t o  less  t h a n  700 

metres. A s  m i g h t  b e  e x p e c t e d ,  c e r t a i n  f e a t u r e s  w i t h i n  t h i s  

l a n d  s y s t e m  d i s p l a y  a g r s a t  d e a l  o f  v a r i a t i o n  f r o m  p l a c e  t o  

p l a c e ,  b u t  t h e  e n t i r e  l a n d  s y s t e m  is s t r i k i n g l y  h o ~ o g e n o u s  i n  

terms o f  p h y s i o g r a p h y  a n d  g e o l o g y  -- r o u g h ,  b r o k e n  t e r r a i n  i n  

~ i c o l a  g r o u p  rocks. It a l s o  b e a r s  a r e l a t i v e l y  d e n s e  f o r e s t  

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

a n d  d e n s i t y  of  t h i s  c o v e r  v a r i e s  e x t e n s i v e l y .  T h i s  l a n d  

s y s t e m  is e x p l i c i t l y  d i f f e r e n t i a t e d  f r o m  S u q a r l o a f  Land  S y s t e r a  

( d i s c u s s e d  b e  / ow) b y  t h e  f a c t o r  t h a t  c o n t r o l s  t o p c g r a p h i c  

e x p r e s s i o n  i n  each l a n d  s y s t e m .  L i n e a r  e l e m e n t s  w i t h i n  t h e  

I r o n  B o u n t a i n  L a n d  S y s t e m  a p p e a r  t o  b e  t h ~  r e s u l t  o f  g l a c i a l  

e r o s i o n ,  a n d ,  t o  a lesser e x t e n t ,  g l a c i a l  d e p o s i t i o n ,  w h i l e  

b e d r o c k  a t t i t u d e  g i v e s  rise t o  t h e  p r o m i n a n t  l i n e a r  e l e m e n t s  

w i t h i n  t h s  S u q a r l o a f  Land  S y s t e m .  

S u q a r l o a f  Land  S y s t e m  ( T a b l e  2 . 1 1 ) ,  named f o r  S u g a r l o s f  

M o u n t a i n ,  i s  r e s t r i c t e d  t o  l e s s  a l t i t u d i n a l  v a r i a t i o n ,  a n d  i s  

less e x t e n s i v ~  t h a n  t h e  I r o n  R c u n t a i n  Land  S y s t e m .  Like I r o n  

M o u n t a i n  L a n d  S y s t e m ,  i t  is c h a r a c t e r i s e d  b y  r o u g h  t o p o g r a p h y ,  

n e a r l y  c ~ m p l e t s  h o m o g e n e i t y  o f  g e o l o g y ,  a n d  p r s s e n c e  o f  f o r e s t  

c o v e r .  T h e  f o r s s t  c o m p c s i t i o n ,  s t r u c t u r e ,  a n d  d e n s i t y  i s  

v a r i a b l e  In t h i s  l a n d  s y s t e m ,  a l so ,  b u t  t o  a  l esser  d e g r e e  

t h a n  i n  I r o n  l l o u n t a i n  Land  S y s t e m .  S u g a r l o a f  Land  S y s t o n  f a n s  

o u t  n o r t h w a r d  f r o m  S u g a r l o a f  d o u n t a i n ,  a n d  e x t e n d s  down t o  



N i o 9 l a  L a k e  o r  tc t h e  u p p e r  l i m i t  of Merritt  Land  S y s t e m  

( d i s c u s s e d  b e l o w ) .  I t  i s  a l s o  f o u n d  n ~ r t h  o f  N i c o l a  L a k e ,  

e x t e n d i n g  f r o @  t h e  u p p e r  l i m i t  o f  Merritt Land S y s t e m  u p  on t o  

t h e  p l a t e a u  s u r f a c e ,  a c d  a g a i n  west o f  Merritt ,  upward  f r o m  

the u p p e r  l i m i t  cf C o l d w a t e r  Land S y s t e m .  

Plerritt L a n d  S y s t e m  ( T a b l e  2 - 1 2 ) ,  named a f t e r  

l a t e - g l a c i a l  L a k e  Merritt, i s  a  d i v e r s e  l a n d  s y s t e m  i n i t i a l l y  

c o c c e i v e d  of a s  a l a n d  system u n i f i e d  b y  t h e  p r e s e n c e  o f  

s e d i a e n t s  d e p o s i t e d  i n  t h a t  l ake ,  b u t  l a t e r  e x p a n d e d  t o  

i n c l u d e  a d j a c e n t  p o s t - g l a c i a l  a l l u v i a l  a n d  c o l l u v i a l  d o p o s i  ts. 

I t  Is found w i t h i n  t h e  Nicoia a n d  C o l d w a t e r  V a l l e y s  i n  a r e a s  

t h a *  were p z o t e c t e d  f r o m  e x t e n s i v e  p o s t - g l a c i a l  e r o s i o n ,  a n d  

i n  a r e a s  subject t o  d e p o s i t i o n  i n  p o s t - g l a c i a l  time. nost  o r  

a l l  o f  n e r r i t t  L a c d  S y s t e m  h a s  t e e n  g r e a t l y  m o d i f i e d  b y  m a n ' s  

a c t i v i t i e s .  T h i s  h a s  m u l t i p l i e d  t h e  i n h e r e n t  d i v e r s i t y  of t h e  

l a n d  s y s t e m  d u e  t o  p h y s i o q r a p h y ,  s o i l s ,  and  n a t i v e  v e g e t a t i o n .  

~ h 3  l a n d  f a c e t s  d e f i n e d  b e l o w  b e g i n  t h e  p r o c e s s  o f  

d i f f e r e n t i a t i c n ,  b u t  t h e y  a r e  o n l y  a b e g i n n i n g .  A d i v i s i o n  o f  

t h i s  c u l t u r a l l y  v i t a l  l a n d  s y s t e B  i n t o  a d e q u a t e  p l a n n i n g  o r  

managemen t  u n i t s  wou ld  r e q u i r e  much more work. 

/ 

N i c o l a  L a ~ d  S y s t e m  ( T a b l e  2 . 1 3 ) ,  c o - e x t e n s i v e  w i t h  t h e  

N i c o i a  and C o l d w a t e r  R i v e r s *  modern  f l o o d p l a i n s  a n d  l o w  r i v e r  

terraces,  is  named f o r  t h e  N i c o l a  R i v e r .  Merritt, a t  the 

j u n c t i o n  o f  t h e  t k o  r i v e r s ,  i s  l o c a t e d  w i t h i n  N i c o i a  Land 



S y s t e m .  T h e  a c t i v e  f l c o d p l a i n  i s  relatively ~ r i s t i n e  c u t s i d e  

of  flerrit t ,  b u t  ic Herritt, a n d  l o c a l l y  elsewhere i n  t h o  s t u d y  

a r e a ,  i t  h a s  b e e n  m c d i f i e d  greatly. T h i s  l a n d  s y s t e m  is the 

most dynamic  of t h e  l a ~ d  systems i n  t h e  s t u d y  a r ea ,  a n d  

p e r h a p s  subject t o  t h e  most 3 b u s e ,  b u t ,  a g a i n ,  i t  was not 

p o s s i b l e  within the s c o p e  of  t h i s  study t o  s u b d i v i d e  t h i s  l a n d  

system i n  a m e a n i n g f u l  m a n n e r .  
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C o l d w a t e r  Land Systen 

Land  F a c e t  1 

T o p o g r a p h y :  G e n t l y  t o  m o d e r 3 t e l y  s t e e p l y  s l o p i n g ,  s m o o t h l y  
r o u n d e d ,  S9t I c c a l l y  q u l l i ~ d  k n o l l s  a n d  v a l l e y  s i d e  s l o p e s .  

~ e o l o y  y: C o l d w a t e r  sediments w i t h  v e r y  m i n o r  l a c u s t r i n e  
v e n o e r ,  till patches, a n d  a l l u v i a l  and c o l l u v i a l  s e d i m s n t s .  

S o i l s :  o r t h i c  D a r k  Brown,  L i t h i c  D a r k  Brown, D e g r a d e d  E u t r i c  
B r u n i s o l ,  a n d  ~ i t h i c  E u t r i c  B r u n i s o l .  

V e g e t a t i o n :  S p i l s b u r y  a n d  T i  s d a l e ' s  ( 1  944) M i d d l e  g r a s s l a n d  (?) 
and  B r  a y s h a w ' s  (1970) P i n u s - S  t i ~ a  s p p .  s u b - a s s o c i a t i o n  ( ? )  w i t h  
o p u n t i a  f r a g i l i s  a n d  C h r y s o t h a m n u s  n a u s e o s u s .  

P r e s u m 4  ~ e n e s i s :  G l a c i a l l y  eroded C o l d w a t e r  s e d i m e n t s ,  
g u l l i e d  by p o s t - g l a c i a l  e r o s i o n .  

Land F a c e t  2 

T o p o g r a p h y :  ~ f n t l y  s l c p i n y ,  n a r r o w  b e n c h e s  s e p a r a t e d  b y  s t e e p  
b l u f f s  a b o v e  Coldwater River creating s t o p - a n d - b e n c h M  
t o p o g r a p h y .  

Geo logy :  S l u a p e d  C o l d w a t e r  s e d i m s n t s  w i t h  m i n o r  l a c u s t r i n e ,  
till, and  a l l u v i a l  a n d  c o l l u v i a l  s e d i m a n t s .  

S o i l s :  O r t h i c  Dark  Brown. 

V e g n t a t i o n :  Same a s  f a c e t  1,  b u t  i n c l u d i n g  s l i g h t l y  Bore P i n u s  
p o n d e r o s a .  

Presumed Genesis: Local s l u m p i n g  o f  C o l d w a t e r  s e d i m e n t s  d u e  t o  
p o s t - g l a c i a l  i n c i s i c n  b y  Coldwa t a r  R i v e r .  



T a b l e  2.8 C o l d w a t e r  L a n d  S y s t ~ n  (con+.) 

Land F a c e t  3 

Topography :  G e n t l y  t o  m o d e r a t e l y  s t e e p  s f  o p e s ,  g u l l i e d  where 
s t s z p .  

Geology: Siurnped l a c u s t r i n e  s ~ d i m e n t s ,  l o c a l l y  i n c l u d i n g  
a l l u v i a l  a n d  c o l l u v i a l  s e d i m e n t s  d e r i v e d  f rom a d j a c e n t  I r o n  
H o u n t a i n  l a o d  s y s t e m .  

S c i l s :  O r t h i c  Dark Brown. 

V e g s t a t i o n :  S p i l s b u r y  a n d  T i s d a l e 9 s  ( 1 9 4 4 )  N i d d l e  
g r a s s l a n d s ( ? )  with C h r y s o t h a m n u s  n a u s e o s u s  a n d  A c h i l l e a  
m i l l e f o l i u m  ( g e n e r a l l y  poor l o o k i n g ,  discontinuous v e g e t a t i o n  
c o v e r )  . 
Presumed Genesis: L a c u s t r i n e  s e d i m s n  ts, d e p o s i t e d  i n  
l a t e - q l a c i a l  L a k e s  H a m i l t o n  and Nerrit t ,  s i n c e  s lumped ,  
e r o d e d ,  a n d  m a n t l e d  b y  l o c a l l y  d e r i v e d  a l l u v i u m  a n d  c o l l u v i u m .  



T a b l e  2 .9  H a m i l t o n  Land S y s t ~ m  

Land F a c e t  1  

T o p o g r a p h y :  S t r c n g l y  l l n e a t e d  d r u m l i n o i d a l  r i d g e s  a n d  
i n t e r v ~ c i c g  v a l l e y s  supsr imp3.s -d  o n  m a j o r  valley s i d e  s:op5s 
a n d  on t h e  r o l l i n q  p l a t e a u  s u r f a c e .  

Geoioqy:  ~ r u a i i n o i d a l  m o r a i n e s  w i t h  v e r y  m i r o r  o u t c r o p s  o f  
N i c o l a  q r o u p  rocks. 

So i l s :  D e g r a d e d  E u t r i c  B r u n i s o l ,  L i t h i c  E u t r i c  S r u n i s o l ,  
0 r t h i c  B l a c k ,  a n d  L i t h i c  B l a c k .  

V e g e t a t i o n :  P r i m a r i l y  S p i l s b u r y  a n d  T i s d a l e ' s  (1944)  M i d d l e  
a n d  U p p e r  g r a s s l a n d s ,  b u t  l o c a l l y  s u p p o r t i n g  s h r u b  a n d  tree 
s p e c i e s  i n  d e ~ r z s s i o n s  b f t w e ~ n  r i d g e  a n d  o n  n c r t h - f a c i n g  
s l o p 2 s .  

P r e s u m e d  G e n e s i s :  D e p o s i t i o n  of d r u n l i n o i d a l  g r o u n d  m o r a i n e  
i n  l i n q a r  r i d g e s .  

Land F a c e t  2 

T o p o q r a p h y :  S l i g h t l y  l i n e a t e d  d r u m l i n c i d a l  h i l l s  and 
d e p r e s s i o n s  s u p e r i m p o s e d  o n  major v a l l e y  s i d e  s l o p e s  a n d  o n  
t h e  r o l l i n g  p l a t e a u  s u r f a c e ,  l o c a l l y  g u l l i e d .  

G e o l o g y :  Same a s  f a c e t  1, e x c e p t  m i n o r  r o c k  o u t c r o p s ,  a l t h o u g h  
p r i m a r i l y  Nicola q r o u p ,  i n c l u d e  Coas t  i n t r u s i o n s  a n d  K a n l o o p s  
g r o u p  rocks. 

S c i l s :  O r t h i c  B l a c k ,  L i t h i c  B l a c k ,  D e g r a d e d  E u t r i c  B r u n i s o l ,  
and  L i t h i c  E u t r i c  B r u n i s o l  a t  h i g h e r  e l e v a t i o n s  ( a b o v e  a b o u t  
1000 metres), w i t h  O r t h i c  Dark  Brown a t  lower e l e v a t i o n s .  

v e g e t a t i o n :  Same a s  f a c e t  1 ,  b u t  some e x p o s e d  s i t e s  i n c l u d e  
n u m e r o u s  V e r b a s c u m  t h a p s u s .  

P resumed  G e n e s i s :  D e p o s i t i o n  of w e a k l y  d r u m l i n o i d a l  g r o u n d  
m o r a i n e .  / 



T a b l e  2 .9  H a m i f t o n  L a n d  System ( c o n t . )  

Land F a c e t  3 

T o p o g r a p h y :  S t r e a m  a n d  l a r q e  g u l l y  b o t t o m s ,  l a k e  m a r g i n s ,  
s h a l l o w  c l c s e d  d a ~ r e s s i o s s ,  v e r y  g z n t l y  s l o p i n g  f l a t s ,  a n d  
protected n o r t h e r n  e x F o s u r e s .  

Gooloqy:  R e c e n t  a l l u v i a l  s e 3 i r n e n t s  i n t e r m i x e d  w i t h  v a r y i n g  
amounts  o f  o r g a n i c  m a t t e r .  

S o i l s :  O r t h i c  B l a c k ,  C a l c a r e o u s  a n d  S a l i n e  c u m u l i c  B l a c k ,  a n 6  
s o i l s  of t h e  O r g a n i c  o r d e r .  

V e g e t a t i o n :  E x t r e m e l y  v a r i a b l e ,  i n c l u d e s  most i f  n o t  a l l  of  
t h ~  species i n  B r a y s h a w 8 s  (1970) A l l u v i a l  sere i n  moister 
sites, b u t  f e n ~ r  s p e c i e s  i n  d r i e r  s i tes  w h i c h  o f t e n  c o n t a i n  
P o p u l u s  t r e i n u l o i d e s  g r o v e s  w i t h  a  g r c u n d  c o v e r  of 
u n i d e n t i f i e d  b u n c h g r a s s e s ,  Rosa s p p . ,  E q u i s e t u m  h y m a l e s ,  
Agoszris s p p ,  , a n d  a s s o c i a t e d  h e r b a c e o u s  v e g o t a  t i c n ,  

P r e s u m e d  G e n e s i s :  R e c e n t  a l l u v i a l  a n d  o r g a n i c  d ? ~ o s i t i c n  i n  
modern  s t r e a m  c h a n n e l s ,  l akes ,  etc. 

Land  F a c e t  4 

T o p o g r a p h y :  I r r ~ g u l a r l y  r i d g e d  a n d  g r o o v e d  h i l l s i d e s  a n d  
v a l l e y s  o n  t h e  u p l a n d  s u r f a c e ,  

Geo loqy :  O u t w a s h  g r a v e l s ,  e r o d e d  till, a n d  v e r y  m i n o r  e r o d s d  
y r f - P l s i s t o c e n e  r o c k s  of t h e  N i c o l a  g r o u p .  

S o i l s :  Same a s  facet 2 ,  h u t  w i t h o u t  O r t h i c  Dark Erown. 

v e g e t a t i o n :  Same a s  f a c e t  1. 

P r e s u m e d  G e n e s i s :  E r c s i c n  a n d  d e p o s i t i o n  by g l a c i a l  
melt-water streams, i n  p l a c e s  i n  c o n t a c t  w i t h  ice. 



Land F a c e t  5 

T o p o g r a p h y :  Hummocky hillsides a n d  valleys o n  u p l a n d  s u r f a c e ,  
cumt rous  small c l c s e d  d e ~ r z s s i o n s .  

Geoloqy: O u t w a s b  g r a v e l s  a n d  s a n d .  

S o i l s :  Same as facet 2 ,  b u t  W i t h o u t  0 r t h i c  Dark  Brown. 

Vegetation: P s e u d o t s u g a  menziesii (?) f o r e s t  (only o n e  smal l  
a r e a  r ~ p r e s e n t s  t h i s  f a c e t  i n  t h e  s t u d y  area. r t  was not  
visited d u r i n g  t h e  f i e l d  work p h a s e  of t h i s  i n v e s t i g a t i o n .  
~ l t h o u g h  it a p p e a r s  fcrested oc the a i r  p h o t o s ,  i t  o c c u p i e s  a 
s t e e p  v a l l e y  b o t t o m  a t  t h e  b a s e  of  a n o r t h - f a c i n g  s l o p e ,  a n d  
s i m i l a r  facets i d e n t i f i e d  o u t s i d e  t h e  s t u d y  area would likely 
t e  occupied b y  v e q e t a t i . c n  s i m i l a r  t o  f a c e t  1 ) .  

P r e s u m e d  Genesis: Outwash  c o n t a i n i n g  b l o c k s  o f  ice w h i c h  upon  
melting c a u s e d  l o c a l  s u b s i d ~ n c e .  



T o p o g r a p h y :  
cc u p l a r d s ,  
s l o p e s ,  a n d  

f l c u n t a i n  Land  S y s t e m  

Land F a c e t  1 

S t e e p  t o  m o d e r a t e  s l o p e s ,  r u g g e d ,  b r o k e n  t e r r a i r .  
% x t e n i ? i n g  J c v n  t o  less t h a n  700 metres o n  steep 
u p  t o  t h e  t o p  of I r o n  Houn'ain.  

Geology: N i c o l a  g r c u p  r c c k s  w i t h  m i n o r  t ill p a t c h s s  a n d  
c o l l u v i a l  d e p o s i t s .  

S o i l s :  Bare rock o u t c r o p s ,  O r t h i c  G r a y  L u v i s o l ,  w i t h  less2r 
L i t h i c  G r a y  L u v i s o l ,  a n d  L i t h i c  E u t r i c  B r u n i s o l .  

V e g 2 t a t i o n :  R a n g e s  f r o m  s u b - a l p i n e  f o r e s t  t o  B r a y s h a w 8 s  
( 1  970) P s e u d o t s u g a - P i n u s -  A r c t o s t a p h y l o s  a s s o c i a t i o n  (? )  , a n d  
i n c l u d e s  s t a n d s  cf P i n u s  c o n t o r t a  v a r .  l a t i f o l i a .  R e c e n t l y  
l e g g e d  a r e a s  a r e  i n  v a r i o u s  s t a q e s  of s u c c e s s i o n .  

P r e s u m e d  G e n e s i s :  N i c o l a  g r o u p  r o c k s  o v e r r i d d e n  by  g l a c i a l  
i ce  w i t h  e x t e n s i v e  e r o s i o n ,  b u t  v e r y  l i t t l o  d e p o s i t i o n .  

Land F a c e t  2 

T o p o g r a p h y :  B o d e r a t e l y  s t e e p  t o  g e n t l e  s l o p e s ,  r u g g e d ,  b r o k e n  
t e r r a i n  c o n f i n e d  t o  p l a t e a u  p c r t i o n  o f  u p l a n d s .  

Geoloqy: Same a s  f a c e t  1 ,  b u t  w i t h  l a r g e r ,  more n u m e r o u s  t i l l  
p a t c h e s  a n d  ( 2 )  lesser c o i l u v i u m .  

So i l s :  R a r e  rock o u t c r o p s ,  L i t h i c  G r a y  L u v i s o l ,  O r t h i c  B l a c k ,  
L i t h i c  B l a c k ,  D e g r a d e d  E u t r i c  B r u n i s o l ,  a n d  L i t h i c  E u t r i c  
B r u n i s o l .  

V e g z t a t i c n :  P r i m a r i l y  P s ~ u d o t s u g a  m e n z i e s i i  f o r e s t ,  a n d  
B r a y s h a w s  (1 970) Pseudctsuga-Arctostaphylos-Calainagrostis a n d  
Pseudotsuga-Calamagrostis a s s o c i a t i o n s  (?) ; may i n c l u d a  P i n u s  
p o n d e r o s a ,  P o p u l u s  t r e m u l o i d e s ,  A c h i l l e a  l a n u l o s a ,  Rosa s p p . ,  
As tgr  s p p . ,  a n d  C i r s i u m  s p p .  

P r e s u m z d  G e n e s i s :  N i c o l a  g r o u p  r o c k s  o v e r r i d d e n  b y  g l a c i a l  
i c o ,  w i t h  l o c a l  d e p o s i t i o n ,  a n d  e x t e n s i v e  e r o s i o n  w h i c h  now 
c o n t r o l s  t o p o g r a p h i c  ~ x p r e s s i o r ~ .  



T a b l e  2.10 Iron Mounta i r ,  L a n d  S y s t a m  (coct.) 

Land F a c e t  3 

T o p o g r a p h y :  Stream bottoms, lak2 m a r g i n s ,  s h a l l o w  c l o s e d  
d 2 ~ r e s s i o n s .  

Geo logy :  Recett a l l u v i a l  s s d i m s n t s  i n t e r m i x e d  w i t h  v a r y i n g  
a m o u c t s  ~f o r g a n i c  m a t t e r .  

S o i l s :  O r t h i c  B l a c k ,  C a l c a r e o u s  a n d  s a l i n e  cuieu1i.c  lack, a n d  
soils of t h e  O r g a n i c  o r d e r .  

V e g e t a t i o n :  Extremely v a r i a b l e ,  includes most if n o t  a l l  of 
t h e  s p e c i e s  i n  B r a y s h a u e s  (1970)  A l l u v i a l  sere. 

P r e s u m e d  Genesis: T o p o g r a p h i c  p o s i t i o n s  a l lows  d e p o s i t i o n  a n d  
m a i n t a i n s  h i g h  m o i s t u r e  a v a i l a b i l i t y .  



T a b l e  2 .11  Herritt  L a n d  S y s t e m  

Land F a c e t  1 

T o p o g r a p h y :  F l a t - l y i n g  o r  g e n t l y  s l o p i n g  b e c c h e s  n o r t h w e s t  of 
Niccla R i v e r .  

Geo logy :  L a c u s t r i n e  silts a n d  f i n e  s a n d s ,  v a r v e d  and  l o c a l l y  
e r o d 9 d .  

Soi ls :  S o l o n e t z i c  Dark  Brown, C a l c a r e o u s  B l a c k ,  a n d  O r t h i c  
D a r k  Brown. 

V e g e t a t i o n :  P r e s e n t l y  c u l t i v a t e d ,  b u t  p r o b a b f  y  s u p p o r t e d  
S p i l s b u r y  a n d  T i s d a l e l s  (1944)  M i d d l e  g r a s s l a n d ( ? )  w i t h  
s c a t t e r e d  P i n u s  p c n d e r c s a  p r i o r  t o  s e t t l e m e n t .  Scme s i tes 
c o n t a i n  A r t e ~ e s i a  t r i d e n t a t a ,  A. f r i g i d a ,  and  C h r y s o t h a m n u s  
n a u s e o s u s .  

P r e s u m e d  G e n e s i s :  L a t e - g l a c i a l  s e d i m a n t s  of L a k e s  
H a m i l t o n  a n d  nerr i t t  d i s s e c t e d  by l i c o l a  ~ i v e r ,  a n d  l o c a l l y  
e r o d e d  b y  i n t e r m i t t a n t  d r a i n a g e .  

Land  F a c e t  2 

T o p o g r a p h y :  G e n t l y  s l o p i n g  d r u m l i n o i d a l  r i d  yes.  

Geology :  D r u r n l i n c i d a l  t i l l  m a n t l e d  l o c a l l y  b y  l a c u s t r i n e  
s e d i m e n t s  a n d  a l l u v i u m ,  

S c i l s :  O r t h i c  Dark  Brown, Ca lc i c  D a r k  Brown, C a l c i c  Rego D a r k  
Brown. 

v e g e t a t i o n :  S p i l s b u r p  a n d  T i s d a l e ' s  (1 9 4 4 )  M i d d l e  
g r a s s l a n d  (?)  v i t h  s c a t t e r e d  Bromus  t ~ c t o r u m  a n d  P i n u s  
p o n d e r o s a ,  l o c a l l y  c u l t i v a t e d .  V a l l e y s  b e t w e e n  r i d g e s  s u p p o r t  
more h y d r o p h y t i c  v e g e t a t i o n  i n c l u d i n g  r h i z o m a t i c  g r a s s e s ,  
T y p h a  l a t i f o l i a ,  E q u i s n t u m  s p p . ,  A g o s e r i s  s p p . ,  a n d  C e n t a u r e a  
SPP* 

P r e s u m e d  G e n e s i s :  D r u m l i n o i d a l  till d e p o s i t e d  b y  g l a c i a l  ice ,  
t h p n  d r o w n e d  b y  L a k e s  H a m i l t o n  a c d  n a r r i t t  a n d  s u b j e c t e d  t o  
l a c u s t r i n e  d e p o s i t i o n .  n o d i f i e d  by  l o c a l  p o s t -  g l a c i a l  e r o s i o c  
a n d  d e p o s i t i o n .  



T a b l e  2 .11  Merritt L a c d  S y s t e m  {cos t . )  
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T o p o g r a p h y :  G e n t l e  t c  s t e e p  s l o p e s  a t ,  a n d  e x t e n d i n g  Up or, 
t o ,  t h e  b z s e  o f  t h e  m a j o r  v a l l s y  s i d e  s l o p e s .  

G a o l o g y :  A l l u v i a l  a n d  c o l l u v i ? l  s e d i m a n t s ,  may i n c l u d e  some 
t ill  a n d / ~ r  l a c u s t r i n e  s e d i m e n t s .  

S o i l s :  D e g r a d e d  E u t r i c  B r u n i s o l ,  o r t h i c  D a r k  G r a y ,  S 0 1 0 n e t Z i c  
D a r k  Brown,  o r t h i c  D a r k  Brown, ~ s g o  BrCWn, bare r o c k .  

V e g e t a t i o n :  H i g h l y  v a r i a b l e  d u e  t o  s p e c i f i c  s i t e  
c h a r a c t e r i s t i c s  a n d  p a s t  u s e ,  b u t  i n c l  u d e g s  l a r g e  a r e a s  of 
S p i l s b u r y  a n d   isd dale's (1944)  d i d d l e  g r a s s l a n d  ( ? I ,  s c a t t e r a d  
P i n u s  p o n d e r o s a ,  a n d  may i n c l  o d e  C h r y s o t h a m n u s  n a u s e o s u s ,  
A c h i l l e a  l a n u l o s a ,  E r o m u s  t e c t o r u m ,  Rosa s p p . ,  O p u n t i a  
f r a g i l i s ,  A s t r a g a l u s  s p p . ,  C i r s i u m  s p p . ,  L u p i n u s  s p p . ,  a n d  
C e n t a u r i a  s p p .  V a r i o u s  l i c h e n s  o c c u r  o n  b a r e  e a r t h  a n d  r o c k  
s u r f a c e s .  Artemesia t r i d e n t a t a  a n d  A .  f r i g i d a  noted s o u i h i f e s t  
of  t h ~  a l l u v i a l  f a n  o n  H a m i l t c n  C r e e k .  

P r e s u m e d  G e n e s i s :  Local p o s t - g l a c i a l  mass a o v e l a o n t  a n d  
a l l u v i a l  d e p o s i t i o n  a t  b a s e  of  s l o p e s ,  a n d  a l l u v i a l  f a n s  where 
c c n t i n ~ d  c h a n n ~ l s  r c a c h  the o p e n  v a l l e y .  

L a n d  F a c e t  4 

T o p o g r a p h y :  F l a  t - l y i n g  a n d  g e n t l y  s l c p i n g  b e n c h  s o u t h e a s t  o f  
N i c o l a  R i v e r .  

G e o l o g y :  Basal t  f lcw v e n e e r e d  by  l a c u s t r i n e  s e d i m a n t s .  

So i l s :  S o l 3 n e t z i c  Dark Brown,  a n d  O r t h i c  Dark Brown. 

V e q o t a t i o n :  S p i l s b u r y  arid T i s d a l e  ' s  { I  944) Middle  
g r a s s l a n d  (?) , l o c a l l y  s u p ~ o r t  s C h r y s o t h a m n u s  n a u s e o s u s  a n d  
v e r y  f e u  P i n u s  p c n d e r o s a .  

P r e s u m e d  G e n e s i s :  L a t e - ~ e r t i a r y  o r  P l s i s t o c e n e  b a s a l t  e r o d e d  
s l i g h t l y  by a t  l e a s t  O R $  g l a c i a l  a d v a n c e ,  s u b j e c t e d  t o  
l a c u s t r i n e  d e p o s i t i c n  i n  l a t e - g l a c i a l  L a k e s  H a m i l t o n  a n d  
Merritt. L o c a l l y  e r o d e d  i n  p o s t - g l a c i a l  time, a n d  l o c a l l y  
p o o r l y  d r a i n e d .  



T a t 1 9  2 - 1 1  Herri t t  Land System ( c o n t . )  

Land F a c e t  5 

T o p o g r a p h y :  nodera t e l p  s l o p i n g  t e r r a c e s  a l e v a t s d  well a b o v e  
main v a l l e y  bo?tcms above t h a  w c u t h s  cf l a r g e r  creeks, scd 
d z o p l y  i n c i s e d  by t h e s e  cre9ks. 

G e o l c q y :  W ~ l l  s c r t e d  q r a v e l  to s a n d  d e p o s i t s ,  d i p p i n g  t o w a r d  
t h o  ma in  v a l l e y s .  

S c i l s :  O r t h i c  D a r k  Brown,  D e g r a d e d  E u t r i c  B r u n i s o l ,  O r t h i c  
D a r k  G r a y .  

V e g e t a t i c n :  V a r i a b l e ,  i c c l u d e s  S p i l s b u r y  and T i s d a l e t s  ( 1 9 4 4 )  
H i d d l e  g r a s s l a n d  and B r a y s h a v ' s  (1970) 
Psuedotsuga-Pinus-Arctostaphylos a s s o c i a t i o n .  

P r e s u m e d  G e n e s i s :  D e l t a i c  d e p o s i t i o n  i n  l a t e - g l a c i a l  L a k e  
l'lsrritt and  p o s t - g l a c i a l  i n c i s i o n  b y  p a r e n t  s t r e a m s .  



Table  2 . 1 2  Nicola Land Systsm 

Land Facet  1 

Topography: g e n t l y  s l o p i n g ,  u s u a l l y  narrow v a l l a y  bottoms. 

Geology: Modern a l l u v i a l  s t r e a &  d e p o s i t s  and a s s o c i a t e d  
o r g a n i c  sediments. 

So i l s :  Ca lca reous  C u m u l i c  Regosol, Ca lca reous  Black, and 
s o i l s  of t h e  Organic o rde r .  

Vegeta t ion:  Va r i ab l e ,  bu t  probably f a i r l y  r e p r e s e n t a t i v e  of 
Brayshaw9s (1970) A l l u v i a l  s ere .  

Presumsd Genesis :  Modern Nicola  and Coldwater River  aeander 
belts and f l o o d p l a i n s .  

Land Face t  2 

Topography: g e n t l y  s l o p i n g ,  low t e r r a c e s  on ly  s l i g h t l y  abovt  
t h e  Nicola  and Coldwater  Rivers .  Of ten  poor ly  d ra ined .  

Geology: P r i m a r i l y  l a t+-Recen t  a l l u v i a l  s t ream deposits a n d  
a s s o c i a t s d  o r g a n i c  sediments ,  h u t  may c o n t a i n  s m a l l  a r e a s  of 
till. 

S o i l s :  Ca l ca r eous  Cumulic Regosol. and Calcareous  Black, 

vege t a t i on :  ~ o s t l y  c u l t i v a t e d .  O r i g i n a l  v e g e t a t i o n  
i nde t e rmina t e .  

P r o s u ~ e a  Genesis:  Abandoned river f l o o d p l a i n ,  



T a b l e  2 .13  S u g a r l o a f  Land Sys tem 

Land F a c e t  1  

Topography :  f l o d e r a t e  t o  e x t r e m e l y  s t e e p  s l o p e s ,  rugged ,  
krcke:: t e r r a i n  O F  u p l a n d s  e x t e c 0 i n : ~  d o u n  tc 125s thac 700 
mstres o n  s t e e p  s l o p e s .  

Geoloqy: N i c c l a  g ro t lp  r o c k s  w i t h  m i n o r  till p a t c h e s  and 
c o l l u v i u m  a n d  e x t r e m e l y  minor  Kamloops  g r o u p  v o f c a n i c s .  

S o i l s :  D e g r a d e d  E u t r i c  E r u n i s o l ,  O r t h i c  G r a y  L u v i s o l ,  O r t h i c  
B lack ,  b a r e  r o c k  cu tc r o p s ,  L i t h i c  B l a c k ,  L i t h i c  E u t r i c  
E r u n i s o l .  

V e g e t a t i o n :  P r i m a r i l y  P s e u d o t s u g a  s e n z i e s i i  f o r e s t ,  a n d  
B r a y s h a v  *s  ( 1970)  P s e u d o t s u g a - A r c  t o s t a p h y l o s - C a l a a a g r o s  tis a n d  
Pssudotsuga-Calamagrostis a s s c c i a t i o n s  (?) , w i t h  s c a t t e r e d  
P i n u s  p o n d e r o s a ,  A b i e s  l a s i o c a r p a ,  a n d  P o p u l u s  t r e m u l o i d e s .  

P resumed  G e n s s i s :  N i c o l a  g r o u p  r o c k s  o v e r r i d d e n  b y  g l a c i a l  
i c e  w i t h  l o c a l  e r o s i o n  a n d  d e p o s i t i o n .  T o p o g r a p h i c  c o n t r o l  i s  
p r i m a r i l y  by  b e d r o c k .  

Land F a c e t  2 

Topography :  S t r e a m  b o t t o m s ,  l a k e  m a r g i n s ,  s h a l l o w  c l o s e d  
d e p r e s s i o n s .  

Geology:  R e c e n t  a l l u v i a l  s e d i m e n t s  i n k e r r n i x e d  w i t h  v a r y i n g  
a w c u n t s  o f  o r g a n i c  m a t t e r ,  

S o i l s :  O r t h i c  B l a c k ,  C a l c a r e o u s  a n d  S a l i n e  C u m u l i c  B l a c k ,  a n d  
s o i l s  of t h e  O r g a n i c  o r d e r .  

V e g e t a t i o n :  E x t r e m e l y  v a r i a b l e ,  i n c l u d e s  most  if n o t  all of  
t h e  s p e c i e s  i n  B r a y s h a u q s  (1970)  A l l u v i a l  sere. 

Presumed G e n e s i s :  T o p o g r a p h i c  p o s i t i o n s  a l l o w s  d e p o s i t i o n  a n d  
m a i n t a i n s  m o i s t u r e  a v a i l a b i l i t y .  
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C u r r e n t  Land  Us? 

T h e  p r i m a r y  l a n d  uses, a n d  t h e  l a n d - u s e  p a t t e r n s ,  i n  t h e  

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

s e t t l e d  by c a t t l a m e n  i n  t h e  l a t e  1860's. T h e  r a n c h  i n d u s t r y  

i s  t h e  mcst i m p o r t a c t  l a n d  u s e r ,  a l a r g e  p o r t i o r .  cf b o t h  

p u b l i c  and p r i v a t e  l a n d  b e i n g  d e v o t e d  p r i m a r i l y  t o  r a n c h i n g .  

Bo th  t h e  f o r e s t r y  a n d  m i n i n g  i n d u s t r i e s  a re  e x t r e m e l y  

i m p o r t a n t  t o  t h e  econcmy o f  t h e  s t u d y  a r e a ,  b u t  i n  terms of 

l a n d  u s e  w i t h i n  t h e  a r e a  t h e y  a r e  o f  o n l y  l o ca l  a n d  o f t e n  

i n c i d e n t a l  i m p c r t a n c e .  T h e  h i g h e r  s l o p e s  of I r o n  n toun ta in  

h a v e  been c lear  c u t ,  b u t  much timber p r o d u c t i o n  w i t h i n  t h e  

s t u d y  area h a s  b e e n  f r o m  p r i v a t e l y  owned l a n d s  w h e r e  a n  

i m p o r t a n t  g o a l  was i n c r e a s e d  f o r a g e  p r o d u c t i o n  f o r  cattle. 

B e c a u s e  t h e  r a n c h  i n d u s t r y  i s  no i m p o r t a n t  w i t h i n  t h e  s t u d y  

a r e a  i t  is c o n s i d e r e d  h e r e  i n  d e t a i l .  Other l a n d  u s e r s  a re  

d i s c u s s e d  where r e l e v a n t .  

S l i g h t l y  more  t h a n  h a l f  of t h e  s t u d y  a rea  is c r o w n  owned 

l a n d ,  much o f  which is "crown r a n g e w  a d m i n i s t e r e d  b y  t h e  Range  

~ i v i s i o n  of t h e  F o r e s t  S e r v i c e .  The  s t u d y  area is w i t h i n  t h e  

K a ~ l o o p s  F o r e s t  ~ i s t r i c t  a n d  is p a r t  of t h e  a r e a  a d m i n i s t e r e d  

f rom t h e  ~ o r r i t t  R a n g e r  District. T h e  s t o c k  r a n g e  

a d m i n i s t a r e d  by  t h i s  r a n q e r  d i s t r i c t  i s  d i v i d e d  i n t o  s e v e r a l  

r a a q e  u n i t s ,  a d m i n i s t r a t i v e  u n i t s  b o u n d e d  b y  e i t h e r  f e n c e s  o r  

n a t u r a l  b a r r i e r s  s u c h  a s  l a k e s  o r  streams. E a c h  r a n g e  u n i t  



may he u t i l i s e d  b y  o n e  o r  a f e u  r a n c h e r s ,  a n a  i s  r e p r e s e n t e d  

by a n  i n d u s t r y  s p o k e s m a n ,  a r a n c h e r ,  e l e c t e d  b y  t h e  Nicola 

s t o c k  B r e e d e r s  A s s o c i a t i o n .  

G r a z i n g  p e r m i t s ,  i s s u e d  b y  t h e  K a m l o o p s  F o r e s t  Dis t r ic t ,  

c o n t r o l  t h e  u t i l i s a t i c n  o f  f o r a g e  on c r o w n  r a n g e .  An 

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

f o r  a g r a z i n g  p e r m i t  t h r o u g h  t h e  a p p r o p r i a t e  r a n g e r  d i s t r i c t  

o f f i c e .  I n  t h e  ~ e r r i t t  a r e a ,  t h e  d i s t r i c t  r a n g e r  c o n s u l t s  

w i t h  t h e  r e p r e s e n t a t i v e  of t h e  N i c o l a  S t o c k  B r e e d e r s  

A s s o c i a t i o n ,  t h e n  f o r w a r d s  t h e  a p p l i c a t i o n  t o  t h e  Kamloops  

District o f f  i ce  w i t h  h i s  r e c o m m e n d a t i o n  f o r  a p p r o v a l  o r  

d e n i a l .  The a p p r o v e d  ( o r  d e n i e d )  a p p l i c a t i o n  i s  t h e n  r e t u r n e d  

t o  the r a n g e r  d i s t r i c t  f o r  i m p l e m e n t a t i o n .  

G r a z i n g  p e r m i t s  a r e  i s s u e d  f o r  a s p e c i f i e d  number  of 

" a n i m a l  unit monthsgg  (AUtl's, o n e  A U B  a u t h o r i s e s  g r a z i n g  by o n e  

a d u l t  a n i m a l  w i t h  c a l f  f o r  o n e  m o n t h ) .  T h e y  a l s o  s p e c i f y  t h e  

t u r n  o u t  a n d  t e r m i n a t i o n  d a t e s  f o r  e a c h  s e c t i o n  of t h e  r a n g e  

u n i t  i n  w h i c h  u s e  i s  a l l o w e d .  U n l i k e  a c r o w n  lease ,  

a d i a i n i s t e r e d  by  L a n d s  s e r v i c e ,  a g r a z i n g  p e r m i t  o n l y  e n t i t l e s  

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

t h e  r i q h t  t o  q u i e t  e n j o y m e n t  fi.e. t h e  h o l d e r  c a n n o t  e x c l u d e  

o t h e r  l e g a l l y  a u t h o r i s e d  u s e r s ) .  T h i s  means  t h a t  o t h e r  

r e s o u r c e s  may b e  u t i l i s e d  c o n t e m p o r a n e o u s l y ,  i n c l u d i n g  a n d  

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

r e c r s a  t i o n a l  r e n c u r c e s .  



P r e v i o u s  t o  1978, g r a z i n g  p e r m i t s  were i s s u e d  o n  a n  

a n n u a l  b a s i s .  A l t h o u g h  a n  a s t a b l i s h e d ,  s t a b l e  r a n c h e r  c o u l d  

e x p e c t  a l m o s t  " r u b b e r  s t a m p f 1  r e n e w a l  of h i s  g r a z i n g  p e r m i t  if 

h e  a d h e r ~ d  t o  its c o n d i t i o n s ,  many r a n c h e r s  e x p r e s s a d  c o n c e r n  

f o r  t h e  i a c k  of a b s o l u t e  s u r e t y  o f  g r a z i n g  r i g h t s .  T h e r e f o r e ,  

t h e  F o r e s t  S e r v i c e  h a s  i n i t i a t e d  term g r a z i n q  p e r a i t s  w h i c h  

were i s s u e d  i n  t h e  flerritt area f o r  t h e  f i rs t  t i ~ e  i n  1978, 

T h e y  a r e  l i m i t e d  t c  r a n c h e r s  who h a v e  b e e n  i n  b u s i n e s s  i n  

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

h a v e  a n  u n p a i d  a c c o u n t  w i t h  t h e  F o r e s t  S e r v i c e .  They are 

i s s u e d  f o r  a p e r i o d  o f  f i v e  y e a r s ,  b u t  are t o  be  r e v i e w e d  i n  

t h r e e  y e a r s  a t  w h i c h  time thsy may b e  r e p l a c e d  b y  a  new 

f i v e - y e a r  p e r a i t  b y  m u t u a l  a g r e e m e n t  b e t w e e n  t h e  F o r e s t  

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

N o s t  o f  t h e  p r i m e  g r a z i n g  l a n d s ,   specially a reas  o f  

w i n t e r  r a n q e  w i t h i n  t h e  m a j o r  v a l l e y s ,  were l o n g  a g o  

p r e - e m p t e d ,  A l t h o n q h  s l i g h t l y  more  t h a n  h a l f  o f  t h e  s t u d y  

a r e a  is  st i l l  h e l d  by  t h e  c r o w n  (137 s q .  ka o u t  o f  269 s q .  

k m ) ,  a s i g n i f i c a n t  p o r t i o n  o f  t h i s  l a n d  i s  n o t  well s u i t e d  t o  

g r a z i n g  u s e  d u e  t o  s t e e p  s l o p e s  o r  d e n s e  f o r e s t s .  F o r  t h e s e  

r e a s o n s ,  t h e  areas of  c r o w n  l a n d  t h a t  a r e  s u i t a b l e  t o  f o r a g e  

p r o d u c t i o n  a r e  a u c h  i n  demand,  T h i s  demand i s  r e g u l a t e d  

t h r o u g h  t h e  s y s t e m  o f  g r a z i n g  p e r m i t s  d i s c u s s e d  a b o v e ,  a n d  

t h e r e  is n o  r e a s c n  t o  b e l i e v e  t h a t  t h i s  s y s t z m  w i l l ,  o r  

s h o u l d ,  b e  r e p l a c e d .  However ,  t h e  p r e s e n t  b a s i s  f o r  d e c i d i n g  



a l l o w a b l ?  u s e  i n t e n s i t y  f o r  sach s e c t i o n  o f  e a c h  r a n g e  u n i t  

n e e d s  some c o n s i d e r a  t i o n .  

Tha number  o f  A U H ' s  a u t h c r i s e d ,  a n d  t h e  p o r i o d  o f  u s e  

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

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

p a s t  u s e  e x p e r i e n c e ,  t h e  g r a s s  s p e c i e s  p r e s e n t ,  a n d  t h e  

" q u a l i t y w  o f  t h e  f o r a g e .  T h e  a s s e s s m e n t  i n  t h i s  a r e a  is  

p r e s e n t l y  made by  t h e  r a n g e r  a t  t h e  r l e r r i t t  R a n g e r  District ,  

The p r o c s d u r e  is n o t  s t a n d a r d i s e d  a n d ,  more i m p o r t a n t l y ,  is 

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

a n o t h e r  i n d i v i d u a l .  A t  l e a s t  t w o  major d r a w b a c k s  i n h e r e n t  i n  

t h i s  s u b j e c t i v e  a s s e s s m e n t  a r e  i r a a e d i a  t e l y  a p p a r e n t .  F i r s t ,  

it would  b e  d i f f i c u l t  t o  c r i t i c a l l y  assess  t h e  l o n g  term 

e f f e c t s  o f  e i t h e r  over- o r  u n d e r - g r a z i n g .  S p e c i e s  p r e s e n t  a n d  

a n  est imate o f  r e l a t i v e  a b u n d a n c e  a r e  r e c o r d e d ,  b u t  n o t  i n  

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

i n t e n s i t y  is opt imum.  S e c o n d l y ,  a t r a n s f e r  o f  

r e s p o n s i b i l i t i e s  would  i n i t i a t e  a n  e x t e n d e d  p e r i o d  of 

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

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

a n d / o r  t h e  a r e a ,  

A c l a s s i f i c a t i o n  o f  r a n g e  t y p e s  s p e c i f i c a l l y  d e s i g n e d  t o  

i n d i c a t e  a l l o w a b l e  c a r r y i n g  c a p a c i t y  u o u f d  o v e r c o m e ,  o r  a t  

l e a s t  m i n i m i s e ,  b o t h  o f  t h e s e  p r o b l e m s .  T h e r e  are, o f  c o u r s e ,  



s e v s r a l  ways  t h a t  s u c h  a c i a s s i f i c a t i o n  c o u l d  be p r o d u c e d .  

One wou ld  be t o  r e f i n e  t h e  l a n d s c a p e  c l a s s i f i c a t i o n  p r e s e n t e d  

a b o v e ,  p a r h a p s  s u b d i v i d i n q  t h e  l a n d  f a c e t s  i n t o  " l a n d  

e l e m e n t s 1 *  whose  c a r r y i n q  c a p a c i t y  c o u l d  b e  d e t e r m i n e d ,  It may 

b e  p o s s i b l e  t o  d e s c r i m i n a t e  t h e s e  l a n d  e l e m e n t s  w i t h  

r s m o t e - s e n s i n g  t e c h n i q u ~ s ,  t h e r e b y  o b v i a t i n g  much o f  t h +  f i e l d  

work t h a t  u o u l d  o t h e r w i s e  b e  r 2 q u i r e d .  However ,  i t  would  b e  

n e c e s s a r y  t o  " c a l i b r a t e 8 1  s u c h  a s y s t e m  t h r o u q h  f i e l d  w o r k ,  a n d  

t h e  c l a s s i f i c a t i o n  wou ld  h a v e  t c  b e  f r e q u e n t l y  r e v i s e d .  

A n o t h e r  me thod  o f  c l a s s i f y i n g  a r i d  r a n g e l a n d s  f o r  

e v a l u a t i o n  of c a r r y i n g  c a p a c i t y  is d e s c r i b e d  b y  Condon ( 1 9 6 8 ) .  

I n  t h i s  me thod ,  a n  area o f  l a n d  of known o r  c o n f i d e n t l y  

estimated c a r r y i n g  c a p a c i t y  i s  c h o s e n  a s  a s t a n d a r d  by w h i c h  

t h e  c a r r y i n g  c a p a c i t y  o f  o t h e r  a r e a s  c a n  be a s s e s s e d .  T h i s  

s h o u l d  be  a n  a r e a  t h a t  i s  i n t e r m e d i a t e  i n  terms o f  r a i n f a l l ,  

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

d e n s i t y ,  a v a i l a b i l i t y  o f  d r o u g h t  f o r a g ? ,  p a s t u r e  t y p e  ( s p e c i e s  

c o m p o s i t i o n ) ,  a n d  p a s t u r e  c o n d i t i o n  ( f o r a g e  q u a l i t y  a n d  

d e n s i t y ,  d e g r e e  o f  p a s t  d e q r a d a t i o n  t h r o u g h  e r o s i o n ,  etc.)  . 
~ a t i r i g  sca les  a r e  t h e n  d e v e l o p e d  f o r  e a c h  o f  t h e s e  v a r i a b l e s  

by  a s s i g n i n g  a v a l u e  o f  1.0 t o  a c o n d i t i o n  a n a l o g o u s  t o  t h e  

c o n d i t i o n  o f  t h a t  v a r i a b l e  i n  t h e  b a s e  area,  a v a l u e  g r e a t e r  

t h a n  1 .0  t o  a b e t t e r  c o n d i t i o c ,  a n d  less t h a n  1.0 t o  a 

c o n d i t i o n  t h a t  w o u l d  b e  more l i m i t i n g  t h a n  t h e  c o n d i t i o n  o f  

t h a t  v a r i a b l e  i n  t h e  b a s e  area.  C a r r y i n g  c a p a c i t y  is t h e n  



2 s t i m a t e d  by m u l t i p l y i n g  t h e  base  v a l u 2  o f  c a r r y i n g  c a p a c i t y  

by  the r a t i n g s  d e t e r m i n e 3  f o r  e a c h  o f  t h e  f a c t o r s .  

c o n d o n  a p p l i e d  t h i s  me thod  t o  es t imate  c a r r y i n g  c a p a c i t y  

w i t h i n  t h o  l a n d  systems d e f i n e d  b y  P e r r y  a n d  o t h e r s  (1  962) i n  

t h c  Alic* S p r i n g s  a r e a  o f  N o r t h e r n  T e r r i t o r y ,  A u s t r a l i a ,  b u t  

s u g q e s t e d  t h a t  t h e  l a n d  " u n i t "  (i.e. f a c e t )  would  be more 

a ~ p r o p r i a t e .  A l t h o u g h  it t a k e s  some time t o  d e v e l o p  a n d  

a d j u s t  t h e  r a t i n g  s c a l e s ,  Condon  f o u n d  t h a t  t h e y  y i e l d e d  

a r e a s o n a b l e  a g r e e m e ~ t  w i t h  p r e v i o u s  o f f i c i a l  a s  z e s s m e n t s  f o r  

l a n d s  i n  g o o d  c o n d i t i o n . f q  I n  a reas  of d e g e n e r a t e  o r  p o o r  

p a s t u r e s ,  r e s u l t s  were " a l m o s t  e x a c t l y  c o i n c i d e n t  with t h e  

l a n d h o l d e r s  e x p e r i e n c e w  (Condon, 1 9 6 8 ,  p. 1 2 3 ) .  

The l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  o f  t h e  n e r r i t t  a r e a  

p r e s e n t e d  a b o v e  was o r i g i n a l l y  c o n c e i v e d  a s  a me thod  o f  

p a r t i t i o n i n q  t h e  s t u d y  area i n t o  p l a n n i n g  a n d  management  l e v 2 1  

u n i t s  t h a t  wou ld  b e  m e a n i n g f u l  t o  a  v a r i e t y  o f  l a n d  u s e r s .  I t  

is cow a p p a r e n t  t h a t  t h e  c l a s s i f i c a t i o n  d o e s  n o t  m i r r o r  t h a t  

c o n c e p t i o n .  I t  d o e s  p r o v i d a  a n  i n t r o d u c t i o n  t o  the p h y s i c a l  

l a n d  b a s e  of t h e  s t u d y  area,  b u t  d o e s  n o t  p r o v i d e  p l a n n i n g  o r  

manaqemen t  u n i t s .  I t  m i g h t  b e  p o s s i b l e  t c  f u r t h e r  s u b d i v i d e  

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

r e s o u r c e s  ( e . 9 .  f o r a g e ) ,  a n d  i t  may e v e n  b e  p o s s i b l e  t o  r a t e  

the l a n d  a t t r i t u t e s  o f  the l a n d  face ts  t h a t  h a v e  b e e n  

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



a r e  u n t 2 s t o d  s u g g s s t i c n s .  P u r t h e r a o r e ,  t h e  v a l u e  of a n  

e v a l u a t i o n  b a s z d  o n  t h i s  l a n d  c l a s s i f i c a t i o n  wou ld  l i k e l y  

decrease w i t h  time d u e  t o  t h e  d y n a m i c  n a t u r e  o f  t h e  most 

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

A l a n d  e v a l u a t i o n ,  a n  t t a s s e s s m s n t  of man's p o s s i b l e  u s e  

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

atc.88 ( n a b b u t t ,  l 9 6 8 ) ,  b a s e d  o n  t h e  l a n d  c l a s s i f i c a t i o n  

p r e s e n t e d  h e r e i n  is n o t  j u s t i f i a b l e .  Some p o s s i b l y  d e s i r a b l e  

a d j u s t m e n t s  of l a n d  u s e s  w i t h i n  t h e  s t u d y  area h a v e  b e e n  

p e r c e i v e d  t h r o u g h o u t  the s t u d y ,  b u t  t h e s e  p o s s i b i l i t i e s  were 

n o t  b a s e d  o n  the l a n d  c l a s s i f i c a t i o n ,  t h o u g h  t h e y  may h a v e  

been i n l u e n c e d  b y  i t s  c o n c u r r e n t  f o r m u l a t i o n .  T h e y  c e r t a i n l y  

were n o t  d e r i v e d  from the c o m p l e t e d  c l a s s i f i c a t i o n ,  



C o n c l u s i o n s  

I n  p a r t  t h r e e  of t h i s  s t u d y ,  I a r g u e  t h a t  t h e  l a n d s c a p e  

a p p r o a c h  t o  l a n d  c l a s s i f i c a t i o n  l i m i t s  t h e  p o t e n t i a l  of 

c u r r e n t l y  a v a i l a b l e  r e m o t e - s e n s i n g  a n d  c o m p u t e r  t e c h n o l o g y .  I 

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

would make f u l l  u s e  o f  t h i s  t e c h n o l o g y .  T h i s  l a n d  

c l a s s i f i c a t i o n  system would  n o t  u s e  n a t u r a l  areas a s  a s p a t i a l  

f r a m e w o r k  f o r  s e v e r a l  r e a s o n s .  F i r s t ,  a n a t u r a l  a r e a  

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

c o n c e p t i o n  o f  w h a t  c o n s t i t u t e s  a * * n a t u r a l "  area. s e c o n d l y ,  

nsw d a t a  c a n  be more e a s i l y  a c c o m o d a t e d  b y  a c o n p u t e r  

c o m p a t i b l e  c o o r d i n a t e  s y s t e m ,  and  t h e  y would  not n e c e s s i t a t e  a  

r e v i s i o n  o f  * * n a t u r a l w  b o u n d a r i e s  w h i c h  t h e s e  d a t a  may n o t  

h o n o u r .  F i n a l l y ,  a p a r a m e t r i c  a p p r o a c h  t h a t  u s e s  a s m a l l  

a r b i t r a r y  a r e a  d e f i n e d  b y  g r i d  c o o r d i n a t e s  a s  t h e  d a t a  

v e h i c l e ,  c a n  b~ u s e d  t o  c r e a t e  a g e n e r a l  c l a s s i f i c a t i o n ,  w h i l e  

it can a l s o  b e  u s e d  t o  c r e a t e  m o n o d i s c i p l i n a r y  a n d  o t h e r  

s p e c i a l  u s e  c l a s s i f i c a t i o n s .  

The B r i t i s h  C o l u r a b i a  F o r e s t  S e r v i c e  i n t r o d u c e d  a s y s t e m  

of i n t e g r a t e d  r e s o u r c e  p l a n n i n g  i n  1973 t h a t  h a s  come t o  b e  

known a s  t h e  R e s o u r c e  F o l i o  P l a n n i n g  S y s t e m .  P a a r s e  (1976, 

p. 259-2601 o u t l i n e d  t h i s  s y s t e m .  B r i e f l y ,  a p o r t f o l i o  o f  

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

p l a n n i n q  a rea  t h a t  c o v e r s  a w a t e r s h e d .  T h i s  p o r t f o l i o  is t h e n  



c i r c u l a t e d  t o  t h e  v a r i o u s  agenciss c o n c e r n e d  with l a n d  u s e  f o r  

t h e i r  commznt  + acd recommends % i o n s .  R e p r e s e n t a t i v e s  o f  t h e  

v a r i o u s  r e s o u r c e  a g e n c i e s ,  a n d  sometimes p o t e n t i a l  l a n d  u s e r s ,  

t h e n  n e e t  i n  ax-. a t t e m ~ t  t o  c o o r d i n a t e  o b j e c t i v e s ,  a n d  r e s o l v e  

c o n f l i c t s .  A f i v e - y e a r  l o g g i n g  p l a n  i s  t h e n  d e v e l o p e d  by  t h e  

t i m b e r  l i c e n c e e  of e a c h  a r e a ,  a n d  s u b m i t t e d  for a p ~ r o v a l .  

Pearse (7976, p.  267) r ecommended  t h a t  t h e  R e s o u r c e  P o l i o  

P l a n n i n g  S y s t e m  be f u r t h e r  d e v e l o p e d ,  a l t h o u g h  h e  a l s o  n o t e d  

t h a t  b a s i c  d a t a  a re  o f t e n  n o t  a v a i l a b l e .  A systam o f  l a n d  

c l a s s i f i c a t i o n  a l o n g  t h e  l i n e s  of t h e  o n e  p r o p o s e d  c o u l d  be  

u s e d  t o  s u p p l y  and  o r g a n i s e  t h e s e  d a t a .  I t  c o u l d  a l s o  p r o d u c e  

t h e  maps i n c l u d e d  i n  t h e  p o r t f o l i o  w i t h  a common f o r a a t  t o  

f a c i l i t a t e  t h e i r  c o a p a r i s c n .  



P a r t  T h r e e :  Ar- E v a l u a t i o n  o f  L a n d s c a p ?  Land C l a s s i f i c a t i o n  

I n t r o d u c t i o n  

1t w a s  n o t e d  i n  p a r t  o n e  of t h i s  s t u d y  t h a t  t h e  way i n  

w h i c h  l a c d  is c l a s s i f i e d  d e p e n d s  upon p u r p o s e ,  k n c w l e d g e ,  a n d  

r e s o u r c e s .  E a c h  o f  t h e s e  f a c t o r s  i n f l u e n c e d  t h e  l a n d  

c l a s s i f i c a t i o n  o f  the flerritt  a rea  t h a t  was p r e s e n t e d  i n  p a r t  

two. 

T h e  p u r p o s e  of t h e  c l a s s i f i c a t i o n  was t w o - f o l d .  F i r s t ,  

i t  was t o  allow a n  e v a l u a t i o n  o f  t h e  s o s t  a p p r o p r i a t e  l a n d  

u s e s  w i t h i n  e a c h  c l a s s i f i e d  a r e a .  S e c o n d l y ,  t h e  

c l a s s i f i c a t i o n  was p r o d u c e d  t o  assess t h e  u s e f u l n e s s  of 

l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  f o r  l a n d  e v a l u a t i o n  i n  an a r e a  

w i t h  e s t a b l i s h e d  l a n d  u s e s ,  a n d  a t  a l a r g e  sca le .  I t  is  

a p p a r e n t  t h a t  t h e  f i r s t  F u r p o s e  was  n o t  well s e r v e d .  T h i s  

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

i n a b i l i t y  t o  p r o d u c e  a r e a s o n a b l e  l a n d  e v a l u a t i o n ,  b a s e d  on 

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

mapped,  l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  is o f  l i t t l e  v a l u e  f o r  

l a n d  e v a l u a t i o r , ,  a t  l e a s t  a t  t h i s  scale. u s e f u l  l a n d  

e v a l u a t i o n  m u s t  be b a s e d  o n  d e t a i l e d ,  s i t e - s p e c i f  i c  k n o v l a d g e  

o f  the l a n d  b a s e  and mus t  a l s o  c o n s i d e r  t s c h n o l o g y ,  e d o n o ~ i c s ,  

p o l i t i c s ,  l a n d  t e n u r e ,  a c d  more  commonly  i n  r e c e n t  y e a r s ,  t h e  

desires of t h e  p u b l i c .  



Knowledge ,  t h e  s g c o n d  f a c t o r  t h a t  i n l u e n c e s  t h e  

c l a s s i f i c a t i o n  p r o c e s s ,  c a n  b e  s u b d i v i d e d  i n t o  k n c w l e d g e  o f  

t h e  phenomenon  b e i n g  c l a s s i f i e d  a n d  k n c w l e d g e  o f  p o t e n t i a l  

u s e r s '  r s q u i r e m e ~ t s .  I f  d e t a i l e d  i n f o r m a t i o n  is  a v a i l a b l e  

a b o u t  t h o s e  phenomena  b e i n g  c l a s s i f i e d ,  i t  s h o u l d  be  p o s s i b l e  

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

l e s s  c o m p l e t e .  T h i s  is n o t  m e a n t  t o  i m p l y  t h a t  a l l  a v a i l a b l e  

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

Knowledge  t h a t  is  u s e d  t o  g u i d e  t h e  c l a s s i f i c a t i o n  p r o c e d u r e  

i s  n o t  n e c e s s a r i l y  r e q u i r e d  b y  p o t e n t i a l  users. A l t h o u g h  

d i f f e r e n t  l a n d  u s e r s  o f t e n  r e q u i r e  q u i t e  s imi lar  basic  

i n f o r m a t i o n ,  t h e  i n f o r m a t i o n  r e q u i r e d  a t  t h e  l a n d  p l a n n i n g  a n d  

management  levels v a r i e s  from o n e  u s e r  t o  a n o t h e r .  Therefore, 

k n o w l e d g e  cf t h e  r e q u i r e m e n t s  o f  p r o s p e c t i v e  users of the 

c l a s s i f i c a t i o n  s h c u l d  b e  u s e d  t o  g u i d e  e f f i c i e n t  l a n d  

c l a s s i f i c a t i o n .  

F i n a l l y ,  t h e  r e s o u r c e s  a v a i l a b l e  t o  t h e  c l a s s i f i e r ,  

i n c l u d i n g  t i s e ,  money, e q u i p m e n t ,  f a c i l i t i e s  and e x p e r t i s e ,  

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

p r e s e n t e d  i n  p a r t  t w o  was l i m i t e d  b y  a l l  of t h e s e ,  b u t  t h e  

c l a s s i f i c a t i o n  m e t h c d o l o g y  was a l s o  a n  i m p o r t a n t  l i m i t i n g  

f a c t o r .  

It Is a p p r o p r i a t e  a t  t h i s  p o i n t  t o  c o n s i d e r  the 

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



d e v ~ 1 o p a ~ r i t . s  ir. c l a s s i f i c a t i o n  t h e o r y ,  r e m o t e - s e n s i n g  

t e c h n o l o g y ,  a n d  c o m p u t e r  t e c h n o l o g y .  There h a v e  b e e n  

r e v o l u t i o n a r y  d e v e l o p m e n t s  i n  e a c h  of t h e s e  f i e l d s  s i n c e  t h e  

f i r s t  c o m p r e h e n s i v e  a p p l i c a t i o n  of l a n d s c a p e  l a n d  

c l a s s i f i c a t i o n  t e c h n i q u e s  i n  t h e  1 9 4 0 ' s .  I w i l l  r e t u r n  t o  t h e  

d i s c u s s i o n  o f  t h e  flerritt l a n d  c l a s s i f i c a t i o n  and s u g g e s t  w a y s  

i n  w h i c h  a d i f f e r e n t  m e t h o d o l o g i c a l  a p p r o a c h  m i g h t  h a v e  

p r o d u c e d  a more useful l a n d  c l a s s i f i c a t i o n  w i t h  t h e  s ape  

r e s o u r c e s .  I w i l l  a l s o  s u q g e s t  w a y s  i n  w h i c h  p r e s e n t l y  

a v a i l a b l e  r e m o t e - s e n s i n q  t e c h n i q u e s  a n d  c o m p u t e r  t e c h n o l o g y  

n i g h t  be a p p l i e d  t o  l a n d - u s e  p l a n n i n g  a n d  m a n a g e m e n t  p r o b l e m s  

i n  t h e  s o u t h e r n  I n t e r i o r .  



C l a s s i f i c a t i o n  

S n e a t  h a n d  S o k a l  ( 1 9 7 3 )  h a v e  d i s c u s s e d  t h e  c h o i c e s  t h a t  

mus t  b e  made uher,  d e s i g n i n q  a  c l a s s i f i c a t i o n  scheme .  T h e s e  

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

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

s t r u c t u r e s ,  o v e r l a p p i n g  v e r s u s  n o n o v e r l a p p i n g  classes, 

m o n o t h e t i c  versus p o l y t h e  t i c  c l a s s i f i c a t i o n  c r i t e r ia ,  a n d  a 

q u a l i t a t i v e  v e r s u s  a  q u a n t i t a t i v e  d a t a  b a s e ,  A l t h o u g h  t h e s e  

are d i s c u s s e d  a s  a l t e r n a t i v e s ,  v a r i o u s  c o ~ b i n a t i o n s  are a l s o  

p o s s i b l e ,  I f  t h e  phenomena  b e i n g  c l a s s i f i e d  a r e  s p a t i a l l y  

a r r a n g e d ,  t h e  c l a s s i f i e r  m u s t  a l so  select  a s p a t i a l  f r a m s w o r k ,  

? ? h i s  may be o r g a n i s e d  a s  p o i n t s ,  l i n e s ,  o r  areas.  

A d i s t i n c t i o n  s h o u l d  be made a t  t h i s  p o i n t  b e t w e e n  

c l a s s i f i c a t i o n  a n d  i d e n t i f i c a t i o n ,  C l a s s i f i c a t i o n  is t h e  

p r o c e s s  of o r g a n i s i n q  i n t c  g r o u p s  o r  c lasses ,  o r  a l o n g  a 

g r a d i e n t  o r  s p e c t r u m ,  b y  a d e f i n i t e  p r o c e d u r e .  A 

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

u n i d e n t i f i e d  i n d i v i d u a l s  to  t h e i r  p r o p e r  p l a c e  w i t h i n  a  

c l a s s i  f i c a t i o n  is t h e  p r o c e s s  o f  i d e n t i f i c a t i o n  ( S n e a t h  a n d  

S o k a l ,  1973 ,  p. 3 ) .  

A g g l c m e r a t i v e  m e t h c d s  o f  c l a s s i f i c a t i o n  cornbine  t h e  

i n d i v i d u a l  examples  of a  phencwencn  i n t o  g r o u p s  o f  s i m i l a r  

i n d i v i d u a l s .  D i v i s i v e  m e t h o d s ,  o n  t h e  o t h e r  h a n d ,  p a r t i t i o n  



tho who12  i n t o  g r o u p s  o f  i n d i v i d u a l s .  If eith sr a g g l o m e r a  

o r  d i v i s i o 3  i s  r l p e a t e d  d u r i n g  t h e  c l a s s i f i c a t i o n  p r o c e s s  a 

h i e r a r c h i c a l  c l a s s i f i c a t i o n  is  p r o d u c e d .  I t  w i l l  be a 

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

a g g l o m e r a t i v e  c l a s s  a t  o n e  l e v e l  m u s t  b e  c lassed t o g e t h e r  a t  

h i g h e r  l c v e l s .  I f  d i v i s i v e  c l a s s i f i c a t i o n  i s  i n v o l v e d ,  a  

n o n o v e r l a p p i n g  c l a s s i f i c a t i o n  r e s u l t s  i f  d i v i s i o n  i n t o  a c l a s s  

a t  one l e v e l  p e r m a n e n t l y  i s o l a t e s  t h e  members of t h a t  c lass  

f r o m  n e m b e r s  o f  o t h e r  c lasses.  A n o n o v e r l a p p i n g  h i e r a r c h i c a l  

c l a s s i f i c a t i o n  i s  d e n d r i t i c  i n  d i a g r a m m a t i c  form.  C o n v e r s e l y ,  

a n  o v e r l a p p i n g  h i e r a r c h i c a l  c l a s s i f i c a t i o n  d o e s  n o t  res t r ic t  

a n y  i n d i v i d u a l  f r o m  a  c l a s s  a t  o n e  l e v e l  b e c a u s e  o f  i ts 

c l a s s i f i c a t i o n  a t  a n o t h e r  level .  Its d i a g r a a n a t i c   for^ i s  

b r a i d e d  -- i t  may b i f u r c a t e  a t  one p o i n t ,  b u t  b r a n c h e s  a r e  

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

d e f i n e  classes, t h e  c l a s s i f i c a t i o n  is a o n o t h e t i c .  I f  t h e  

c l a s s i f i c a t i o n  u  t i l i s e s  more  t h a n  o n e  a t t r i b u t e  t o  d e f i n e  

classes, a p o l y t h e t i c  c l a s s i f i c a t i o n  resul ts .  A h i e r a r c h i c a l  

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

may u s e  b o t h  a t  d i f f e r e n t  l e v e l s ,  o r  a t  d i f f e r e n t  b r a n c h e s ,  o f  

t h e  h i e r a r c h y .  C la s se s  may b e  d e f i n e d  e i t h e r  q u a l i t a t i v e l y  o r  

q u a n t i t a t i v e l y .  A q u a n t i t a t i v e l y  d e f i n e d  c l a s s i f i c a t i o n  h a s  

a n  a d v a n t a g e  of o b j e c t i v i t y ,  b u t  it is o f t e n  eas ie r  t o  d e f i n e  

c l a s s e s  s u b j e c t i v e l y .  

T h e  s p a t i a l  f r a m e w o r k  w i t h i n  w h i c h  a c l a s s i f i c a t i o n  is 



p r o d u c e d  may b e  o r g a n i s e l ?  a s  p o i n t s ,  l i n e s ,  o r  a r e a s  ( R e e v e s ,  

1975, p. 6 1 8 - 5 2 1 ) .  P o i n t s  may be  i d e n t i f i e d  by  a g e o g r a p h i c  

name, b u t  i f  no  o t h e r  i n f o r m a t i c n  is g i v e n  t h i s  d o e s  n o t  a l l o w  

a s p a t i a l  c l a s s i f i c a t i o n .  H o u e v e r ,  a  s p a t i a l  c l a s s i f i c a t i o n  

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

sys+em. P o i n t s  c a n  a l s o  be  used to d e f i n s  l i n ~ s  o r  a r e a s ,  a n d  

a r e a s  c a n  b e  a p p r o x i m a t e d  by u s i n g  a  " c e n t r o i d "  p o i n t .  L i n e s  

a re  commonly u s e d  a s  a s p a t i a l  f r a m e w o r k  f o r  c l a s s i f y i n g  

streams o r  r o a d s ,  a n d  f o r  t o p o l o g i c a l  i n v e s t i q a t i o n s  o f  t h e  

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

c a t e g o r i e s  o f  a reas  c a n  b e  u s e d  a s  s p a t i a l  f r a a e w o r k s :  

n a t u r a l  areas,  i n s t i t u t i o n a l  areas ,  a n d  a r b i t r a r y  areas.  I t  

u s u a l l y  e a s y  t o  d e f i n e  n a t u r a l  a r ea s  i f  q q s i n g l e - f e a t u r e w  a reas  

a r e  d e s i r e d  ( e .  g. s o i l  t y p e s ) ,  b u t  w m u l t i - f e a t u r e w  n a t u r a l  

a reas  (e. g. v e g @ t a t i . c n  c o m m u n i t i e s )  a r e  more d i f f i c u l t  t o  

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

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

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

c a d a s t r a l  u n i t s ,  A r b i t r a r y  a r e a s  a r e  n o r m a l l y  d e f i n e d  b y  a  

r e c t a n q u l a r ,  t r i a n g u l a r ,  o r  h e x a g o n a l  g r i d .  T h e y  a re  u s e f u l  

i n  t h a t  t h e y  o v e r c o m e  some  of t h e  p r o b l e m s  a s s o c i a t e d  w i t h  t h e  

i r r e g u l a r  s i z e  a n d  s h a p e  of n a t u r a l  a n d  i n s t i t u t i o n a l  areas ,  

a n d  t h e y  f a c i l i t a t e  s y s t e m a t i c  d a t a  c o l l e c t i o n .  F u r t h e r ,  i f  

a r b i t r a r y  a r e a s  a re  s i g n i f i c a n t l y  smaller t h a n  n a t u r a l  o r  

i n s t i t u t i o n a l  a reas  of  i n t e r e s t ,  t h e y  c a n  be  g r o u p e d  i n  o r d e r  

t o  a p p r o x i ~ a t e  t h e  larger areas. 



T h e  l a n d  c l a s s i f i c a t i o n  cf t h e  Hsrr i t t  ar%a,  p r e s e n t e d  i n  

p a r t  two ,  is a n  a q q l o m e r a t i v e ,  h i e r a r c h i c a l  c l a s s i f i c a t i o n  

w i t h  o v e r l a p p i n g ,  p o l  y t h e  t i c ,  n a t u r a l - a r e a  classes t h a t  a re  

d e f i n e d  q u a l i t a t i v e l y ,  T h e  a g g l o m e r a t i v e  me thod  o v e r c o m e s  t h e  

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

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

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

s t r u c t u r e  o f  t h e  c l a s s i f i c a t i o n  a l lows  l a n d  face ts  t o  b e  

i d e n t i f i e d  w i t h o u t  n e c e s s i t a t i n g  t h e i r  mapping .  I t  a l s o  

o r g a n F s e s  the a v a i l a b l e  i n f o r m a t i o n  m o r e  e f f i c i e n t l y  t h a n  a 

n o n h i e r a r c h i c a l  s t r u c t u r e  w o u l d  do .  B o t h  levels o f  t h e  

h i e r a r c h y  i n c l u d e  o v e r l a p p i n g  classes.  S e v e r a l  d i f f e r e n t  l a n d  

systems c o n t a i n  o n e  o r  more e s s e n t i a l l y  i d e n t i c a l  l a n d  f a c e t s  

( i .  i d e n t i c a l  l a n d  f a c e t s  a r e  s e p a r a t e d  when l a n d  f a ce t s  a r e  

g r o u p e d  t o  f o r m  l a n d  s y s t e m s )  . A d d i t i o n a l l y ,  a l t h o u g h  t h e  

c c m b i n a t i o n  of a t t r i b u t e  v a l u e s  t h a t  d e f i n e s  e a c h  f a c e t  is 

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

p a r t i c u l a r  a t t r i b u t e  may h a v e  t h e  same v a l u e  i n  more t h a n  o n e  

f a c o t .  

T h s  l a n d  f a c e t s  a n d  l a n d  s y s t e m s  d e s c r i b e d  i n  t h e  a e r r i t t  

a r e a  a r e  n a t u r a l - a r e a  c l a s s e s .  B e c a u s ~  t h e  l a n d  f a c e t s  a r e  

d ~ f i n e d  by t h e  c c m b i n a t i o n  of t he i r  t o p o g r a p h i c  e x p r e s s i o ' n ,  

g e o l o g y ,  s o i l s ,  a n d  v e g e t a t i o n ,  t h e y  are  a l s o  p o l y t h e t i c  

c l a s s e s .  X , i k ~ w i s e ,  t h e  l a n d  systems are p o l y t h e t i c  b e c a u s e  it 

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



f a c e t s  t h a t  d e f i r e s  ths land s y s t e m s .  Finally, t h e  

c l a s s i f i c a t i o n  is q u a l i t a t i v e  because no a t t emp t  was made t o  

d e f i n e  the b a s i c  land a t t r i b u t e s ,  l and  f a c e t s ,  o r  land systems 
i 
I i n  terms of  a q u a n t i t a t i v e  d a t a  base, and c l a s s e s  are not  

ass igned  q u a n t i t a t i v e  lisits. 



Reaio te  S e n s i r i g  a n d  C o m p u t e r  T o c h o o l o q y  

T h e  g e n e t i c  a p p r o a c h  t o  l a n d  c l a s s i f i c a t i o n  a n d  some o f  

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

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

u s u a l l y  c o n s i s t e d  o f  maps, rz  p o r t s ,  a n d  p e r s o n a l  d i s c u s s i o n s  

w i t h  t h o s e  f ami l i a r  w i t h  the a r e a ,  T h e  u t i l i t y  o f  a e r i a l  

p h o t o g r a p h s  i n  l a c d  c l a s s i f i c a t i o n ,  h o w e v e r ,  was r e c o g n i s e d  b y  

B o u r n e  (1931)  a n d  h a s  become a p r i m a r y  f e a t u r e  of l a n d s c a p a  

l a n d  c l a s s i f i c a t i c n .  A c u r s o r y  e x a m i n a t i o r i  o f  a e r i a l  

~ h o t o g r a p h s  o f  almost a n y  a r e a  o f t e n  r e v e a l  t h *  e x i s t e n c e  o f  

d i s t i n c t  p a t t e r n s  o f  " l a n d .  $1 L a n d s c a p a  l a n d  c l a s s i f i c a t i o n  

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

p a t t e r n s ,  u s u a l l y  o n  a e r i a l  p h o t o g r a p h s ,  then t o  d e s c r i b e  ( a n d  

c f t o n  d e f i n e )  t h e  a r e a s  so d e l i n e a t e d  i n  t e r n s  o f  more b a s i c  

u n i t s .  

A great d e a l  o f  i n f o r m a t i o n  c a n  be e x t r a c t e d  f r o m  

c o n v e n t i o n a l  b l a c k - a n d - w h i t e  a e r i a l  p h o t o g r a p h s  b y  e x p e r i e n c e d  

p h o t o - i n t e r p r e t e r s ,  e s p e c i a l l y  if s t e r e o s c o p i c  a x a n i n a t i o n  o f  

a e r i a l  p h o t o g r a p h  p a i r s  i s  p o s s i b l e .  However ,  t h e  a m o u n t  a n d  

a c c u r a c y  o f  t h e  i n f o r m a t i o n  is  l i m i t e d  by r e s o l u t i o n  a n d  t o n e  

c o n t r a s t .  A l s o ,  c o n v e n t i o n a l  p h o t o g r a p h i c  c o v e r a g e  is  u s u a l l y  

l i m i t e d  t o  a s i n g l e  d a t e ,  o r  w i d e l y  s e p a r a t e d  d a t e s ,  a n d  a 

sinqla set o f  t e c h n i c a l  s p e c i f i c a t i o n s  i n c l u d i n g  the 

film-f i l t s r  c o m b i n a t i o n  a n d  t h e  f l y i n g  h e i g h t - f o c a l  l e n g t h  



c o i n b i n a t i o n  [Beeves, 1 9 7 5 ,  p. 5 )  . R e c a n t  dev010prnr3ntS i n  

r e m o t e - s e n s i n g  t e c h n i q u e s  h a v e  g r e a t l y  e x p a n d e d  t h e  p o t e n t i a l  

a m o u n t  o f  i n f o r m a t i o n  i n t e r p r e t a b l e  f r o m  r e m o t e - s e n s i n g  

i m a g e r y .  T h e s e  a d v a n c e s  i c c l u d e  new s s n s o r s  a n d  p l a t f o r m s ,  

m u l t i p l e  i m a g e  c o m b i n i n g  a n d  e n h a n c i n g  t e c h n i q u e s ,  and 

a u t o m a t i c  d a t a  p r o c e s s i n g .  I n  a d d i t i o n ,  c o n v e n t i o n a l  

k l a c k - a n d -  w h i t e  p h o t o g r a p h y  i s  more f r e q u e n t l y  b e i n g  

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

b l a c k - a n d - w h i t e  p h o t c g r a p h y .  

S e v e r a l  n o n p h o t o g r a p h i c  s e n s o r s  h a v e  been d e v e l o p e d  s i n c e  

t h e  1 9 4 0  ' s  i n c l u d i n g  i n f r a r e d  s y s t e m s ,  e l e c t r o - o p t i c a l  

s y s t e m s ,  l a s e r  a n d  l u m i n e s c e n c e  s y s t e m s ,  a n d  mic rowave  

( t * r a d a r ' l )  s y s t e m s .  E l e c t r o - o p t i c a l  s e n s o r s  i n c l u d e  t h e r m a l ,  

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

p r o d u c s s  a n  e l e c t r i c a l  a n a l o g u e  r e c o r d  of t h e  i m a g e  b e i n g  

s c a n n e d  w h i c h  c a n  be  u s e d  t o  r e c o n s t r u c t  t h e  i m a g e .  L a s e r  a n d  

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

l a se r  beam a t t e n u a t i o n ,  o r  t h e  l u m i n e s c e n c e  s t i m u l a t e d  by  

l a s e r  r a d i a t i o c .  T h e s e  s y s t a m s  show c o n s i d e r a b l e  i n  

m e t a o r o l o g i c a l  a n d  p o l l u t i o n  m o n i t o r i n g  a p p l i c a t i o n s .  

~ i c r o w a v e  s y s t e m s  a r e  a n  o u t g r o w t h  o f  r a d a r  s y s t e a s  and h a v e  

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

m e t e o r o l o g i c a l ,  a n d  o c e a n o g r a p h i c  a p p l i c a t i o n s  ( R e e v e s ,  1975)  . 

Aerial  p h o t o g r a p h y  d u r i n g  t h e  1 9 4 0 ' s  was c o n d u c t e d  a l a o s t  



~ x c l u s i v e l y  f rcm a i r c r a f t .  It p l a  t f o r m s .  *r A l t h o u g h  

p r o p e l l e r - d r i v e n  a n d  j e t  a i r p l a n e s  a r e  t h e  mos t  commonly u s e d  

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

b l i m p s ,  a n d  s a i l p l a n e s .  R o c k e t s  h a v e  been u s e d  a s  

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

b u t  t h e  v a l u e  cf r o c k e t  ~ h o t o g r a p h y  was n o t  d e m o n s t r a t e d  u n t i l  

1963, two y e a r s  a f t e r  t h e  f i r s t  o r b i t a l  p h o t o g r a p h y  h a d  b e e n  

o b t a i n e d  f r o m  a n  unmanned P i e r c u r y  s p a c o c r a f  t ( R e e v e s ,  1975, 

p. 4 4 - 4 5 ) .  

T h e  m o s t  w i d e l y - a c c l a i m e d ,  new, r e m o t e - s e n s i n g  p l a t f o r m s  

a r e  t h e  manned a c d  unmanned s a t e l l i t e s  o f  t h e  6 0 ' s  a n d  7 0 9 s -  

T h e  M e r c u r y  s p a c e c r a f t  ~ h o t o g  r a p h s ,  a l l u d e d  t o  a b o v e ,  were 

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

v a l u a b l e  f o r  g e o l o g i c  i n t e r p r e t a t i o n ,  a l s o  ( B e e v e s ,  1975, 

p. 4 5 ) .  E x c e p t  i n  c o n j u n c t i o n  w i t h  t h e  manned s p a c e  f l i g h t  

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

e l e c t r o - o p t i c a l  s e n s o r s  a n d  e l e c t r o n i c  d a t a  t r a n s m i s s i o n .  

A l t h o u g h  r e s o l u t i c n  is more  l i m i t e d  w i t h  t h e s e  s y s t e a s  t h a n .  

w i t h  p h o t o g r a p h i c  systems, e x c e l l e n t  i m a g ~ r y  is b e i n g  o b t a i n e d  

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

S i n c e  i t  is  o f t e n  p o s s i b l e  t o  e x t r a c t  more i n f o r m a t i o n  

f r o m  a set  o f  m u l t i b a n d  p h o t o q r a p h s  o f  a s c e n e  t h a n  f r o m  a 

s i n g l e  p h o t o g r a p h  of t h e  same s c e n e ,  t e c h n i q u e s  h a v e  b e e n  

d e v e l o p z d  t o  c o m b i n e  t w o  o r  more  i a a g e s  i n t o  one. T h e  i m a g e s  



may b e  c o m k i n e d  by e i t h s r  o p t i c a l  o r  e l e c t r o n i c  means. 

O p t i c a l l y  c o l a b i n e d  image,. a r e  u s u a l l y  s h a r p e r  t h a n  

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

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

scale,  t h e n  t o  e x p a n d  t h e  r e m a i n d e r  o f  t h s  i m a g e  t o  t h e  f u l l  

r ; l n q e  a l l o w i n g  t h e  i n t e r ~ r e t e r  t o  d i s c r i m i n a t e  t w o  d i f f e r e n t  

t o n e s  more r e a d i l y .  T h e s e  a r e  multiple i m a g e  c o m b i n i n q  a n d  

e n h a n c i n g  t e c h n i q u e s .  

R e c e n t  a d v a n c e s  i n  computer t e c h n o l o g y ,  when c o m b i n e d  

w i t h  t h e  a d v a n c e s  i n  r e m o t e - s e n s i n g  t e c h n o l o g y ,  h a  vs v a s t l y  

i n c r e a s e d  t h e  p o t e n t i a l  d a t a  a v a i l a b l e  t o  p l a n n e r s  a n d  

r e s o u r c e  m a n a g e r s .  It is now p o s s i b l e  t o  i d e n t i f y  a u n i q u e  

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

p h e n o m ~ n a ,  t h e c  t o  p r o d u c e  a "map* f r o m  e i t h e r  a n  a n a l o g u e  o r  

d i g i t a l  r e c o r d  o f  a r e m o t e l y  s e n s e d  i m a g e .  I f  t h e  sca le  o f  

t h o  s t u d y  is s u c h  t h a t  e l e c t r o - o p t i c a l  i m a g e r y  f r c m  o r b i t a l  

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

a l s o  p o s s i t l e  t o  resurvey a g i v e n  a r e a  f r e q u ~ n t l y  i n  o r d e r  t o  

m o n i t o r  l a n d s c a p e  d y n a m i c s .  

L a n d s c a p e  l a n d  c l a s s i f i c a t i o n  was d e v e l o p e d  b e f o r e  t h e  

p r e s ~ n t l y  a v a i l a b l e  r e m o t e - s e n s i n g  a n d  c o m p u t e r  t e c h n o l o g y  

c o u l d  have beec foreseen. However ,  the p r a c t i c e  o f  m a n u a l 1  y 

i n t e r p r j t i n q  a s t e r e o s c 3 p i c  i m a g e  t o  d e f i n e  n a t u r a l - a r e a  l a n d  

u n i t s  r e m a i n s  t h e  p r i m a r y  me thod  o f  c o n d u c t i n g  a l a n d s c a p e  



land c l a s s i f i c a t i o n .  T h e  r e s u l t s  d e p e n d  v e r y  h e a v i l y  o n  t h e  

a x p e r i e n c s  of  t h e  p h o t c - i r t k r p r e t e r ,  a n d  would,  t h e r e f o r e ,  be  

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

p h o t o - i n t e r p r e t e r  i s  l i k e l y  t o  o v e r l o o k  s u b t l e  t o n a l  

d i f f e r e n c e s  t h a t  w o u l d  b e  d e t e c t e d  by a u t o m a t e d  t e c h n i q u e s .  A 

more f u n d a m e c t a l  prcblem w i t h  l a n d s c a p e  l a n d  c l a s s i f i c a t i o n  

lies i n  t h e  u s e  o f  n a t u r a l - a r e a  l a n d  u n i t s .  T h e i r  u s e  i n  a  

p o l y t h e t  i c  c l a s s i f i c a t i o n  n e c e s s i t a t e s  more g e n e r a l i s a t i o n  

t h a n  is g e n e r a l l y  d e s i r a b l e  i f  t h e  c l a s s i f i c a t i o n  is i n t e n d e d  

t o  go beyond  a v e r y  b r o a d  i n t r o d u c t i o n  t o  a n  area. 

A b e t t e r  a p p r o a c h  t o  large-scale 1 a n d  c l a s s i f i c a t i o n  

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

t c p r o d u c e  i n d i v i d u a l  c l a s s i f i c a t i o n s  o f  n a t u r a l  a n d / o r  

c u l t u r a l  phenomena .  D a t a  c o l l e c t e d  t h r o u g h  g r o u n d  b a s e d  

s u r v e y s  wou ld  s u p p l e m o n t  r e m o t e l y  s e n s e d  d a t a ,  a n d  b o t h  would 

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

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

t o  t h e  n e e d s  of  d i f f e r e n t  u s a r s .  



T h e  A d v a n t a g e s  of L a n d s c a p e  Land C l a s s i f i c a t i o n  R e c o n s i d e r e d  

s s v e r a l  a d v a n t a q e s  t h a t  h a v e  b e e n  claimed fo r  l a n d s c a p e  

l a n d  c l a s s i i i c a t i c n  were l i s t e d  i n  p a r t  two  of this s t u d y .  

T h e s e  w i l l  now be d i s c u s s e d  i n  l i g h t  o f  t h e  a d v a n c e s  t h a t  h a v e  

t a k e n  p l a c e  s i n c e  t h e  e a r l y  A u s t r a l i a n  l a n d s c a p 3  s u r v e y s .  

T h e  f i r s t  a d v a n t a g e  c l a i m e d  i s  t h a t  t h e  l a n d s c a p e  

a p p r o a c h  t o  l a n d  c l a s s i f i c a t i o n  c a n  make use of r e m o t e - s e n s i n g  

t e c h n i q u e s .  T h i s  w a s  a n  a d v a n t a q e  o v e r  t h e  e a r l i e r  g e n e t i c  

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

r e c o g n i s e d  l a n d  u n i t s  a t  a  s c a l e  that was  n o t  c o m p a t i b l e  w i t h  

t h e  i m a g e r y  a v a i l a b l e  a t  t h a t  time. However ,  s i n c e  t h e  a d v e n t  

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

t r u e .  P r e s e n t l y  a v a i l a b l e  i m a q e r y  i s  more s u i t e d ,  h o w e v e r ,  t o  

p a r a m e t r i c  l a n d  c l a s s i f i c a t i o n  t h a n  t o  e i t h e r  g e n e t i c  o r  

l a n d s c a p e  l a n d  c l a s s i f i c a t i o n ,  a n d  t h e  d a t a  a v a i l a b l e  c a n  b e  

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

a n a l y s i s .  

A n o t h e r  a d v a n t a g e  claimed for  the a p p r o a c h  is t h a t  i t  

m i n i m i s e s  f i e l d  research time a n d  e x p e n s e  b e c a u s e  it a l l o w s  

t r a n s f o r  o f  i n f o r m a t i c n  f r o m  o n e  a r e a  t o  other s i m i l a r  areas.  

~ h F s  e x t r a p o l a t i o n  is d o n e  a t  t h e  c o s t  o f  so&e p r e c i s i o n  of 

d e f i n i t i o n .  I f  t h e  same l e v e l  of p r e c i s i o n  i s  u s e d ,  a 

g r i d - b a s a d ,  c o ~ p u t e r  g e n e r a t e d  map, c o m b i n i n g  r e m o t e l y  s e n s e d  



and  f i e l d  c o l l e c t e d  d a t a ,  would r e q u i r ~  n o  more, a n d  p r o b a b l y  

less, f i e l d  r e s e a r c h .  

T h e  t h i r d  a d v a n t a g e  c l a i m e d  i s  t h a t  it i s  p o s s i b l e  t o  

a p p l y  the method  a t  a n y  scale. T h i s  i s  t r u e ,  b u t  a s  p a r t  two 

o f  t h i s  s t u d y  d e m o n s t r a t e s ,  i t  d o e s  n o t  f o l l o w  t h a t  t h e  me thod  

is u s e f u l  a t  a l l  s c a l e s .  ~t l a r g e  scales,  l a n d  p l a n n i n g  a n d  

managemen t  are b a s e d  o n  a d m i n i s t r a t i v e  u n i t s ,  n o t  n a t u r a l  

u n i t s ,  b u t  a u s e a b l e  c l a s s i f i c a t i o n  m u s t  be  c a p a b l e  o f  

p r o v i d i n g  t h e  i n f o r m a t i o n  n e c e s s a r y  f o r  a a k i n g  d e c i s i o n s  t h a t  

a r e  t o  b e  i m p l e m e n t e d  on a d m i n i s t r a t i v e  areas. T h i s  i s  b e t t e r  

s e r v e d  t h r o u g h  a  c l a s s i f i c a t i o n  t h a t  u s e s  a small a r b i t r a r y  

u n i t  a s  a s p a t i a l  f r a m e w o r k  r a t h e r  t h a n  a l a r g e r  n a t u r a l  a rea .  

T h e  s i z e  of t h e  c l a s s i f i c a t i o n  u n i t  u l t i m a t e l y  d e p e n d s  o n  t h e  

r e s o l u t i o n  of  t h e  s e n s i n g  t e c h n i q u e ,  b u t  s h o u l d  b e  a s  small  a s  

p r a c t i c a l .  I n  a n y  case, t h e  s i z e  of  t h e  u n i t  m u s t  s u i t  t h e  

most r a p i d l y  c h a n q i n g  l a n d  a t t r i b u t e .  T h e  mos t  c o n v e n i e n t  

a r b i t r a r y  u r i t  i s  b a s e d  o n  a g r i d  s y s t e m ,  a n d  c a n  be r e f e r r e d  

t o  a s  a " u n i t  cell.83 O n c e  d e s c r i b e d ,  i t  is p o s s i b l e  t o  

c o m b i n e  d i f f e r a n t  u n i t  c e l l s  i n t o  n a t u r a l  a r e a s ,  

a d m i n i s t r a t i v e  areas,  o r  l a r g e r  a r b i t r a r y  a r e a s ,  d e p e n d i n g  o n  

t h e  n e e d s  of  t h e  u s e r .  C o m p u t e r  t e c h n o l o q y  s i m p l i f i e s  t h i s  

p r o c e s s .  

It  i s  a l s c  c l a i m e d  t h a t  t h e  l a n d s c a p e  tnethod f a c i l i t a t e s  

u n d e r s t a n d i n g  of l a n d  a t t r i b u t e s  a n d  t h e i r  i n t e r a c t i o n s .  T h i s  



is t a n t a r o u n t  t o  c i r c u l a r  r e a s o n i n g  b e c a u s e  l a n d s c a p e  l a n d  

c l a s s i  f i c a  t i o n  u t i l i s e s  l a n d s c a p e  g e n e s i s  a s  o n e  o f  t h e  

c r i t e r i a  u s e d  t o  d e f i n e  the l a n d  u n i t s .  I f  the aim o f  t h e  

c l a s s i f i c a t i o n  is t o  i n v e s t i g a t e  l a n d s c a p e  g e n e s i s  a n d  

a t t r i b u t e  i n t e r a c t i o n s  a l e s s  s u b j e c t i v e  a p p r o a c h  is d i c t a t e d .  

T h e  m e t h o d ,  it h a s  b e e n  s u g q e s t e d ,  p r o v i d e s  a b a s i s  f o r  

f u r t h e r  s t u d i e s .  This must  b e  c o n s i d e r e d  i n  t h e  l i g h t  of t h e  

p u r p o s e  o f  t h e  l a n d  c l a s s i f i c a t i o n .  I f  t h e  p u r p o s e  i s  t o  

p r e s e n t  a  q e n e r a f  i n t r o d u c t i o n  t o  t h e  arza i n  o r d e r  t o  

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

a p p r o a c h  may s e r v e  a d e q u a t e l y .  However ,  a c l a s s i f i c a t i o n  

d e s i g n e d  t o  a i d  p l a n n i n g  a n d / o r  managemen t  m u s t  g o  b e y o n d  

this. F u r t h e r m o r e ,  i t  is p r o b a b l y  n o t  n e c e s s a r y  t o  p r o d u c e  a 

f o r m a l  l a n d  c l a s s i f i c a t i c n  i n  o r d e r  t o  i d e n t i f y  a r e a s  t o  be 

s t u d i e d  i n  m o r G  d e t a i l ,  e x c e p t  p o s s i b l y  i n  a reas  where v e r y  

l i t t l e  b a s i c  i n f o r m a t i o n  is a v a i l a b l e .  I n  a s e t t l e d  a rea ,  

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

f u r t h e r  i n v e s t i g a t i o n  a l m o s t  a l w a y s  e x i s t s  a l r e a d y .  

T h e  f i f t h  a d v a n t a g e  c l a i m e d  is  t h a t  t h e  l a n d s c a p e  

a p p r o a c h  c a n  make u s e  cf c o m p u t e r s  for d a t a  e n t r y ,  

m a n i p u l a t i o c ,  s t o r a g e ,  a n d  r e t r i e v a l .  I t  s h o u l d  be o b v i o u s  b y  

now t h a t  a l t h o u g h  the method  c a n  u s e  c o m p u t e r s  i t  l i m i t s  t h e  

c o m p u t e r  I s  p o t e n t i a l .  T h e  g e n e r a l i s a t i o n  i n h e r e n t  i n  

i d e n t i f y i n g  l ar -dscape  l a n d  u n i t s  p e r m a n e n t 1  y r e m o v e s  some d a t a  



f r o a  c o n s i 3 e r a t i o n  a n d  limits the d e t a i l  o f  i n f o r m a t i o n  t h a t  

c a n  be  e x t r a c t e d  f r o m  t h e  r e m a i n i n q  d a t a .  A c o m p u t e r  p r o g r a m  

c a n  be d e s i q n e d  t o  p r o d u c e  a g e n e r a l i s e d  c l a s s i f i c a t i o n  i f  

t h i s  i s  d e s i r e d  while r e t a i n i n q  t h e  d a t a  n e c e s s a r y  f o r  a  more 

d e t a i l e d  c l a s s i f i c a t i o n .  

A f i n a l  c l a i m e d  a d v a n t a g e  o f  l a n d s c a p e  l a n d  

c l a s s i f i c a t i o n  is  t h a t  a n  e v a l u a t i o n  b a s e d  o n  s u c h  a 

c l a s s i f i c a t i o n  c a n  b e  m o d i f i e d  i n  l i g h t  of new i n • ’  o r m a t i o n  

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

a t t i t u d e s .  If t h e  land c l a s s i f i c a t i o n  is t o  i n c o r p o r a t e  new 

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

n o t  p r o v i d e  t h e  h e s t  a p p r o a c h .  s i n c e  t h e  me thod  d e f i n e s  l a n d  

a s  t h e  i n t e g r a t i o n  of  v a r i o u s  a t t r i b u t e s ,  it is not  p o s s i b l e  

t o  i n c l u d e  new a t t r i b u t e s ,  o r  neu  i n • ’  o r m a t i o n  a b o u t  p a r t i c u l a r  

a t t r i b u t e s ,  w i t h i n  a s t r u c t u r e  d e t e r m i n e d  by  o t h e r  

i n f o r m a t i o n ,  u n l e s s  t h e  new i n f o r m a t i o n  cor re la tes  w i t h  some 

p r e v i o u s l y  u s e d  i n f o r m a t i o n .  I n  o t h e r  words ,  new i n f o r m a t i o n  

r lqu ir s s  a new c l a s s i f i c a t i o n .  T h i s  i s  a l s o  t r u e  if a 

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

new c l a s s i f i c a t i o n  c a n  b e  p r o d u c e d  much more r a p i d l y .  

T e c h n o l o g i c a l  a d v a n c e s ,  a n d  c h a n q i n g  f i n a n c e s  o r  a t t i t u d e s  c a n  

be a c c o a ~ o d a t e d  e a s i l y  with s i t h e r  a p p r o a c h .  



C o n c l u s i o n  

1t is now clear t h a t  a  m o r e  f l e x i b l e  a n d  u s e f u l  

c l a s s i f i c a t i o n  of t h e  He r r i t t  area c o u l d  b e  d e v e l o p e d  by  

c o m b i n i n g  c u r r e n t l y  a v a i l a b l e  r e m o t e - s e n s i n g  a n d  c o m p u t e r  

t s c h n o l o g y  w i t h  p r e v i o u s l y  d o c u m e n t e d  i n f o r m a t i o n .  I t  would 

n o t  b e  r e a s o n a b l e ,  cf c o u r s e ,  t o  a p p l y  t h e s e  t e c h n i q u e s  o n l y  

t o  a n  a rea  a s  s m a l l  a s  t h e  s t u d y  a r e a ,  b e c a u s e  t h e  c o s t s  would 

p r o b a b l y  o u t w e i g h  b e n e f i t s .  However ,  i t  s h o u l d  be p r a c t i c a l  

t o  d e v e l o p  i n t e g r a t e d  r e m o t e - s e n s i n g  p r o g r a m s  f o r  l a r g e r  a r aa s  

t h a t  w o u l d  make  f u l l  u s e  G•’ c o m p u t e r  t e c h n o l o g y .  Such  a 

p r o q r a m  c o u l d  p r o d u c e  a  s e r i ~ s  c f  l a n d  c l a s s i f i c a t i o n s  

t a i l o r e d  to t h e  n e e d s  o f  p o l i t i c i a n s ,  f o r e s t e r s ,  g r a z i e r s ,  

s p o r t s m e n ,  a c a d e m i c s ,  o r  o t h e r  s p e c i a l  i n t e r e s t  g r o u p s .  It 

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

w o u l d  p r o v i d e  t h e  same t y p e  o f  i n f o r m a t i o n  a s  a l a n d s c a p e  l a n d  

c l a s s i f i c a t i o n ,  b u t  w i t h  known l e v e l s  o f  p r e c i s i o n  f o r  e a c h  

a t t r i b u t e  i n  e a c h  l a n d  u n i t .  

I t  was c l a i m e d  a b o v e  t h a t  a  more  u s e f u l  l a n d  

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

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

a p p r o a c h  h a d  been  a p p l i e d .  A l t h o u g h  t h i s  is a n  u n t e s t e d  

claim, I b e l i e v e  t h a t  b y  u s i n q  a u n i t  ce l l  a s  t h e  s p a t i a l  

f r a m e w o r k  -- p e r h a p s  t h e  cel ls  defined by t h e  T r a n s v e r s e  

n e r c a t o r  g r i d  would  h a v e  b e e n  s u i t a b l e  -- a m o r e  u s e f u l  



h o w e v e r ,  o p e n  t o  d e b a t e .  

c l a s s i f i c a t i o n  u c u l d  h a v e  b a s n  c b t a i n e d .  Even  w i t h o u t  t h e  a i d  

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

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

s u g g 2 s t a d  i n  t h e  p r e v i o u s  p a r a g r a p h  i s  a e r e l y  a n  e x t e n s i o n  of 

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

u t i l i s e d  i n  t h i s  s t u d y .  

T h i s  s t u d y  has c o n s i d e r e d  t h r e e  a p p r o a c h e s  t o  l a n d  

c l a s s i f i c a t i o n  a n d  h a s  t r e a t e d  each  a p p r o a c h  s e p a r a t e l y .  

M a b b u t t  [ 1968 ) ,  who d e f i n e d  t h e s e  t h r e t  a p p r o a c h e s  t o  l a n d  

c l a s s i f i c a t i o n ,  c o n c l u d e d  t h a t  a l t h o u g h  o n e  me thod  may be 

e m p h a s i s e d  over a n o t h e r  d e p e n d i n g  on t h e  l e v e l  of d e t a i l  

r e q u i r e d  a n d  t h e  r e s o u r c e s  a v a i l a b l e ,  i t  i s  often p r o f i t a b l e  

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

o b v i o u s  d r a w b a c k  of a p u r e l y  p 3 r a m e t r i c  l a n d  c l a s s i f i c a t i o n  i s  

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

a r e a ,  l a n d - u s e  i n t e  n s i t y  d e m a n d s  d e t a i l e d  i n f o r m a  t i o n .  

However ,  l i m i t e d  f u n d s  Bay n o t  j u s t i f y  a d e t a i l e d  p a r a m e t r i c  

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

i a n d s c 3 p s  land c l a s s i f i c a t i o n  c o u l d  b e  u s e d  t o  i d e c t i f y  t h o s e  

p a r t s  (i, a, l a n d  s y s t e m s )  t h b  t would j u s t i f y  p a r a m e t r i c  

c l a s s i f i c a t i o n .  It c o u l d  a l s o  f a c i l i t a t e  d e t e r m i n a t i o n  o f  

d e s i r a b l e  s a a p l i n g  d e n s i t y .  W h e t h e r  i t  is n e c e s s a r y  t o  

f o r m a l i s e  a n d  map t h i s  p r e l i m i n a r y  l a n d  c l a s s i f i c a t i o n  is, 



b 
I b e l i e v e  t h a t  a u s e f u l  p a r a m e t r i c  c l a s s i f i c a t i o n  of t h e  

M e r r i t t a r e a  c o u l d  h a v e  been  p r o d u c e d  w i t h o u t  a p r e l i m i n a r y  

l a n d s c a p e  c l a s s i f i c a t i o n ,  b u t  it may b e  t h a t  o t h e r  a reas  s u c h  

a s  the C a n a d i a n  N o r t h ,  would  b e n e f i t  f r o m  a formal ,  mapped, 
Ib 

l a n d s c a p e - t y p e  c l a s s i f i c a t i o n .  So l i t t l e  bas i c  i n f o r m a t i o n  1 
may be a v a i l a b l e  t h a t  i t  would n o t  be p o s s i b l e  t o  d e s i g n  a € 

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

p r e l i m i n a r y  b r o a d  c l a s s i f i c a t i o n .  However ,  l a n d  p l a n n i n g  a n d  

management  c a n n o t  be b a s e d  o n  s u c h  a c l a s s i f i c a t i o n .  T h e s e  

r r e q u i r e  h a r d  d a t a  t h a t  can m o s t  p r o f i t a b l y  b e  o b t a i n e d  t h r o u g h  

! 
a s u b s e q u e n t  p a r a m e t r i c  d a t a  c o l l e c t i o n  p r o g r a m  i n  t h o s e  a reas  

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

a p p r o a c h  e n t a i l s .  
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