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1 P r e l i m i n a r y  p r o f i l e  map R ear  c o v e r



Man, b e in g  a n  om nivorous c r e a t u r e ,  has  a lw ays 

b e e n  d e p e n d e n t  on t h e  s o i l  f o r  t h e  m a jo r  p o r t i o n  of h i s  

d i e t .  I n  c o n se q u e n c e ,  a  d e ep  i n t e r e s t  has  been  t a k e n  

i n  t h e  s o i l  f ro m  t h e  e a r l i e s t  days  of c i v i l i z a t i o n .  T h is  

i n t e r e s t ,  u n t i l  c o m p a r a t i v e ly  r e c e n t l y ,  has  been  t a k e n  

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

D e s c r i p t i v e  t e r m s  s u c h  a s  Loamy* M arly , C ha lky , C layey , 

and  Sandy have  b e en  a p p l i e d  t o  s o i l s  f o r  many c e n t u r i e s  

and  t h e s e  w ere  u se d  i n  a  number o f t h e  e a r l y  su rv e y s  and 

a t t e m p t s  a t  s o i l  c l a s s i f i c a t i o n .  A su rv e y  on t h i s  b a s i s  

was made i n  A y r s h i r e  by A l to n  (1 ) a t  t h e  b e g in n in g  of t h e  

n i n e t e e n t h  c e n t u r y .  He p r e p a r e d  a  s o i l  map shew ing t h e  

d i v i s i o n  o f  t h e  s o i l s  i n t o  c l a y s ,  loam s, sands  and m osses 

a s  p a r t  o f  a  r e p o r t  t o  t h e  Hoard o f  A g r i c u l t u r e  on t h e

a g r i c u l t u r e  o f  A y r s h i r e .

The e a r l y  s u rv e y s  w ere  m a in ly  o f  a u t i l i t a r i a n  

c h a r a c t e r  c a r r i e d  o u t  i n  t h e  s im p le  hope and f a i t h  t h a t  

t h e  c h e m is t  w ould be  a b l e  t o  c l a s s i f y  t h e  sam ples and 

f ro m  h i s  l a b o r a t o r y  i n v e s t i g a t i o n s  a d v is e  s u i t a b l e
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m a n u re s ,  p r e d i c t  s u i t a b l e  c ro p s  and e x p la in  t h e  b e s t  

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

The need  f o r  a  s u i t a b l e  sy s tem  of c l a s s i f i c a t i o n  

w as  o b v io u s  and  a t t e m p t s  have b een  made t o  c l a s s i f y  s o i l s  

on  t h e  b a s i s  o f  g e o lo g y  , a g r i c u l t u r e ,  n a t u r a l  v e g e t a t i o n ,  

m i n e r a l  c o m p o s i t i o n ,  c h e m ic a l  c o m p o s i t io n ,  c l i m a t e ,  c o lo u r ,  

a n d  t e x t u r e .  The g e o l o g i c a l  c l a s s i f i c a t i o n  I s  found t o  

p r o v i d e  t o o  b ro a d  a b a s i s ,  and i t  has  b e en  shown by t h e  

R u s s i a n  s c h o o l ,  t h a t ,  i n  a  m a tu re  s o i l ,  p a re n t  m a t e r i a l  

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

c l a s s i f i c a t i o n  b r e a k s  down s in c e  t h e  ty p e  of fa rm in g  

i s  n o t  w h o l ly  d e te rm in e d  by  t h e  s o i l ,  b u t  l a r g e l y  by 

l o c a l  econom ic c o n d i t i o n s .  N a t u r a l  v e g e t a t i o n  i s  

d e te r m in e d  v e r y  l a r g e l y  by c l im a te  and s i t u a t i o n .

C h em ica l  c o m p o s i t io n  a s  a b a s i s  i s  unsound s in c e  a t  

p r e s e n t  t h e r e  a r e  no s a t i s f a c t o r y  m ethods o f  a n a l y s i s  

t o  e n a b le  u s  t o  c o r r e l a t e  f e r t i l i t y  w i t h  ch em ic a l  

c o m p o s i t i o n .  Any r e s u l t s  o f  s a t i s f a c t o r y  a n a l y t i c a l  

m e thod s  a r e  o n ly  s u i t a b l e  f o r  v e ry  l o c a l  a p p l i c a t i o n .  

C l im a t i c  c l a s s i f i c a t i o n  h a s  p roved  s u i t a b l e  i n  R u ss ia
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w h e re  i t  was d e v e lo p e d  * b u t  I n  a  o o u n t ry  su c h  a s  t h i s *  

w h e re  t h e  s o i l s  a r e  s t i l l  *you n g f In  a  g e o l o g i c a l  s e n s e ,  

t h e  p a r e n t  m a t e r i a l  s t i l l  shows I t s  i n f l u e n c e .  A lthou gh  

c o l o u r  I s  a n  Im p o r ta n t  p r o p e r t y > I t  I s  n o t  I n t i m a t e l y  

c o n n e c te d  w i t h  any Im p o r ta n t  s o i l  c h a r a c t e r i s t i c .  The 

t e x t u r e  b a s i s  I s  t h e  o l d e s t  and I s  s t i l l  r e c o g n is e d  t o  be 

o f  g r e a t  v a lu e  In  a  l o c a l  s u r v e y ,  a l t h o u g h  I t  I s  a 

s u b o r d i n a t e  f e a t u r e  when s o i l s  a r e  t o  b e  v iew ed I n  a  b ro a d  

w ay . G e n e r a l ly  sp e ak in g *  I n  S o u th  A y r s h i r e  t h e  sy s te m  of 

f a r m in g  and r o t a t i o n  depend  on t h e  t e x t u r e  o f  t h e  s o i l .

On t h e  h e a v i e r  la n d  t h e r e  may be  t e n  y e a r s  o f g r a s s  In  

t h e  r o t a t i o n  w h i l e  on t h e  l i g h t e r  la n d  t h e r e  may be  o n ly

tw o  o r  t h r e e  y e a r s  o f  g r a s s .

The f a u l t  w i t h  e a c h  o f  t h e s e  sy s te m s  i s  t h a t  

a  s i n g l e  c r i t e r i o n  I s  u s e d ,  w h e re a s  t h e  c o m p le te  s o i l  i s

t h e  p r o d u c t  o f  a  l a r g e  number o f  f a c t o r s .  Shaw ( 7 )

e x p r e s s e s  t h e  e v o l u t i o n  o f  t h e  s o i l  by  means o f  t h e  

f o rm u la  (w h ich  I s  n o t  t o  be I n t e r p r e t e d  a s  an  e q u a t io n )

S =  M (C+V) T+D 

w h e re  S I s  t h e  s o i l  fo rm ed f ro m  t h e  p a r e n t  m a t e r i a l  M by 

c l i m a t i c  f a c t o r s  C and o r g a n ic  l i f e  V a c t i n g  t h r o u g h  a



p e r i o d  o f  t im e  T and m o d if ie d  by e r o s i o n  o r  d e p o s i t i o n  D. 

E ach  o f  t h e s e  I s  Im p o r ta n t  In  d e te r m in in g  t h e  c h a r a c t e r  

o f  t h e  s o l i  th o u g h  u n d e r  c e r t a i n  c o n d i t i o n s  any one m ight 

become d o m in a n t .  A l l  o f  t h e s e  must be  c o n s id e r e d  I n  t h e  

I d e a l  c l a s s i f i c a t i o n .  T h is  c l a s s i f i c a t i o n  must have a 

p l a c e  f o r  e v e ry  s o l i  e n c o u n te re d  In  t h e  f i e l d .  I t  must 

be c a p a b le  o f  e x p a n s io n  t o  I n c lu d e  ev e ry  l o c a l  v a r i a t i o n  

and  o f  c o n t r a c t i o n  when I t  I s  d e s i r e d  t o  t a k e  a  b ro ad  

v iew  o f  t h e  s o i l  t o r  c o m p a r iso n  w i t h  t h e  s o i l s  o f  o t h e r  

p a r t s  o f  t h e  w o r ld .  A scheme t o  f u l f i l  t h e s e  c o n d i t i o n s  

h a s  b e e n  s u g g e s te d  by M arbut ( 2 ) .  We a r e  In d e b te d  t o  

t h e  R u s s i a n  s c h o o l  o f  s o i l  s c i e n t i s t s ,  n o t a b ly  D ocuchalev  

and S l b l r t z e v  f o r  e m p h a s is in g  t h a t  a l l  t h e  p r o c e s s e s  

c o n t r i b u t i n g  t o  s o i l  f o r m a t io n  must be  c o n s id e r e d  and t o  

G l in k a  (3 )  f o r  p o i n t i n g  out t h a t  t h e s e  p r o c e s s e s  a r e  

e x p r e s s e d  i n  t h e  ’s o i l  p r o f i l e * .  F o r  t h e  developm en t 

o f  G l i n k a ' s  t h e o r i e s ,  we owe much t o  R&mann (4 )  In  Germany, 

t o  H i lg a r d  (5 )  i n  U .S .A . ,  and t o  P r o f e s s o r  G. W. R o b inson  

(6 ) I n  t h i s  c o u n t r y .

G l in k a  (3 )  d e f i n e s  t h e  ’ s o i l  p r o f i l e ’ a s  " th e  

g e n e r a l  a p p e a ra n c e  o f  t h e  v e r t i c a l  s e c t i o n  o f  a  s o i l



sho w in g  t h e  m o r p h o lo g ic a l ly  d i f f e r e n t  h o r i z o n s .  The 

p r o f i l e  o f  a  s o i l  r e p r e s e n t s  a n  e x p r e s s io n  o f  t h o s e  

com plex  and r e f i n e d  c h e m le a l  and b i o l o g i c a l  p r o c e s s e s  

t h r o u g h  w h ic h  s o i l 8 a r e  fo rm e d " .  The s o i l  p r o f i l e  

t h e n ,  I s  t h e  fu n d a m e n ta l  u n i t  o f  s tu d y  o f  t h e  s o i l  a s  

I t  c o n s i d e r s  t h e  s o i l  a s  a  w h o le .

D evelopm ent o f  t h e  S o i l  P r o f i l e .

U nder c o o l ,  humid c o n d i t i o n s ,  v e g e t a t i o n  

decom poses w i t h  t h e  f o r m a t io n  of o rg a n ic  a c i d s  w h ich  

e x e r t  a  s o l v e n t  a c t i o n  on t h e  m in e r a l  p o r t i o n  o f  t h e  

s o i l .  Compounds o f  i r o n  and a lum in ium  a r e  most r e a d i l y  

a t t a c k e d  and  may be removed a s  c o l l o i d a l  compounds I n  

t h e  s o l  c o n d i t i o n .  They may b e  c a r r i e d  down w i t h  t h e  

s o i l  w a t e r  t o  lo w e r  l e v e l s  aooom panled by c o l l o i d a l  

humus and c o l l o i d a l  c l a y .  F o r  v a r i o u s  r e a s o n s  t h e s e  

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

c o n s t i t u e n t s  d e p o s i t e d  i n  more o r  l e s s  w e l l  d e f in e d  

l a y e r s  t h u s  b r i n g i n g  a b o u t  ch an g es  I n  t h e  c o lo u r  and 

t h e  t e x t u r e  o f  t h e  p r o f i l e .  L oss o f  i r o n  compounds 

c a u s e s  a  l i g h t e n i n g  o f  c o lo u r*  a c c u m u la t io n  o f  I r o n  

compounds g iv e s  r i s e  t o  re d  o r  brown c o l o u r s .  F o r



c o n v e n ie n c e ,  a  sy s te m  o f  n o m e n c la tu re  h a s  b e e n  a d o p te d  

i n  p r o f i l e  d e s c r i p t i o n .  B r i e f l y ,  i t  i s  t h i s : -  L a y e rs  

o f  s o i l  f ro m  w h ic h  compounds have b e e n  le a c h e d  a r e  

c a l l e d  "A" h o r i z o n s  o r  e l u v l a t e d  h o r i z o n s .  These a r e  

s u b - d l v l d e d  I n t o  A0 t h e  s u r f a c e  h o r i z o n ,  c o n s i s t i n g  

o f  l i t t e r ,  t u r f ,  o r  v e g e t a t i o n ,  fo l lo w e d  i n  a  downward 

d i r e c t i o n  by  A j ,  and a s  many a s  may be I d e n t i f i e d .  

L a y e r s  o f  s o i l  a t  w h ic h  compounds have b e e n  d e p o s i t e d  

a r e  c a l l e d  *B" h o r i z o n s  o r  i l l u v i a l  h o r i z o n s .  These 

a r e  a l s o  s u b - d l v l d e d  and a r e  d e s i g n a t e d  a s  B^, B2 > s t c .  

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

T h i s  may be  ro o k  a s  In  t h e  c a s e  o f  a s e d e n t a r y  s o i l ,  

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

t r a n s p o r t e d  s o i l .  The d e p th  a t  w h ic h  t h i s  o c c u rs  

d e p en d s  on I t s  n a t u r e  and a g e .  I n  G re a t  B r i t a i n ,  t h e  

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

f ro m  t h e  s u r f a c e  ( 8 ) .  I t  I s  n o t  n e c e s s a r i l y  u n w e a th e re d  

s i n c e  I t  may have b e e n  s u b j e c t  t o  a p r e v i o u s  w e a t h e r i n g .  

S o i l s  may be  d e r iv e d  f ro m  a  n o n -u n i fo rm  p a r e n t  m a t e r i a l .  

T h is  may o c c u r  I n  t h e  c a s e  o r  r e d e p o s l t e d  m a t e r i a l s
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s u c h  a s  a l l u v iu m  and b o u l d e r  c l a y .

S t u d i e s  o f  s o i l  p r o f i l e s  have  b e e n  made In  

t h i s  c o u n t r y  by G. W. R o b in so n  (9 )  i n  N. W ales , W, G.

Ogg (38) I n  E .  and N .E . S c o t l a n d ,  and by  A. B. S te w a r t  

(1 0 )  I n  A b e rd e e n s h i r e  and W. M orley  D a v ie s  ( 3 6 ) In  

W. M id la n d s ,  and a l l  have  f u r n i s h e d  much a n a l y t i c a l  

d a t a  o f  g r e a t  v a l u e ,  L .  L .  Lee ( 1 1 ) ,  S .  G, B r a d e -B i r k s  

and  B. S , F u rn eau x  (12) have p u b l i s h e d  w ork  on p r o f i l e s  

I n  Kent and t h e  s o u th  e a s t e r n  c o u n t i e s  o f E ng land  w h ic h  

I s  l a r g e l y  q u a l i t a t i v e  and d e s c r i p t i v e  and  I n  c o n seq u en ce  

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

L a b o r a to r y  i n v e s t i g a t i o n s  a r e  made t o  d e te r m in e  

t h e  g e n e t i c  r e l a t i o n s h i p s  o f  s o i l s .  S in c e  t h e  w e a th e r in g  

p r o c e s s e s  a f f e c t  o n ly  a  s m a l l  p o r t i o n  o f  t h e  s o i l ,  I t  

I s  p l a i n  t h a t  I f  ch an g es  I n  c o m p o s i t io n  a r e  t o  be fo u n d  

by  a n a l y s i s ,  t h e  d a t a  f o r  t h e  c o m p le te  s o i l  w i l l  

s i g n i f y  b u t  l i t t l e ,  owing t o  t h e  l a r g e  b u l k  of s l l l o a  

and  u n w e a th e re d  m a t e r i a l .  On t h e  o t h e r  h an d , w h i l e  

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

o f  t h e  s o i l  g iv e s  a n  I n d i c a t i o n  o f  t h e  w e a th e re d  and
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e a s i l y  w e a th e r a b l e  p o r t i o n ,  t h e  r e s u l t s  so  o b ta in e d  

a r e  p u r e l y  e m p i r i c a l .  R o b in so n  (9 )  r e a s o n s ,  t h a t  

a s  w e a th e r in g  p r o d u c t s  a r e  moved I n  t h e  s o i l  m a in ly  

I n  t h e  c o l l o i d a l  fo rm , a n d ,  a s  t h e  c o l l o i d a l  com plex 

I s  removed In  m e c h a n ic a l  a n a l y s i s  I n  t h e  c l a y  f r a c t i o n ,  

t h a t  a n a l y s i s  o f  t h i s  f r a c t i o n  I s  o f  t h e  v e ry  h i g h e s t  

v a l u e .
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SOIL SURVEY IN SOUTH AYRSHIRE.

An o p p o r t u n i t y  t o  s tu d y  t h e  s o i l s  o f 

S .  A y r s h i r e  was o f f e r e d  In  t h e  fo rm  o f  a s o i l  s u r v e y .  

The o b j e c t  o f  t h e  s u rv e y  was t o  g iv e  an  a c c o u n t  o f 

t h e  s o i l s  and a g r i c u l t u r e  o f t h e  a r e a  f o r  I n c l u s i o n  

t h e  G e o lo g ic a l  Su rvey  Memoir, "The G eology o f  S o u th  

A y r s h i r e " .  The s u rv e y  was c a r r i e d  out u n d e r  t h e  

d i r e c t i o n  o f  P r o f e s s o r  D. N. M cArthur o f  t h e  West 

o f  S c o t la n d  A g r i c u l t u r a l  C o l le g e  w here  t h e  l a b o r a t o r y  

I n v e s t i g a t i o n s  w ere  made.

P r e v io u s  w ork  I n  t h e  a r e a .

A v e ry  ro u g h  t e x t u r e  su rv e y  was made by 

A l to n  (1 ) and t h e  r e s u l t s  p u b l i s h e d  I n  1811 . H is  

rem a rk s  w ere  n o t  e n c o u ra g in g ,  f o r  he s a y s  o f  t h e  s o i l s  

" -  t r a n s i t i o n s  f ro m  c l a y  t o  loam , sand  o r  moss a r e  so  

f r e q u e n t  t h a t  I t  becomes e x t r e m e ly  d i f f i c u l t  t o  g i v e ,  

e i t h e r  i n  map o r  I n  w r i t i n g ,  a n y th in g  l i k e  a  c o r r e c t  

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

The o n ly  o t h e r  s o i l  w ork  u n d e r t a k e n  was on
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i s o l a t e d  sam p le s  r e c e i v e d  i n  c o n n e c t io n  w i t h  t h e  

a d v i s o r y  scheme o f  t h e  c o l l e g e .

L in e  o f  s t u d y .

I t  was d e c id e d  t o  c l a s s i f y  t h e  s o i l s  on t h e  

b a s i s  o f  t e x t u r e  so  t h a t  t h e  s u rv e y  would be  o f  d e f i n i t e  

l o c a l  Im p o r ta n c e i  and t o  exam ine p r o f i l e s  so  t h a t  t h e s e  

s o i l s  m ight be f i t t e d  i n t o  an  a p p r o p r i a t e  p la c e  i n  a 

w id e  sy s te m  o f c l a s s i f i c a t i o n .

The v a lu e  o f  q u a n t i t a t i v e  r a t h e r  t h a n  

q u a l i t a t i v e  d e s c r i p t i o n  was r e c o g n i s e d , and sam p les  

f o r  s u b s e q u e n t  a n a l y s i s  w ere  t a k e n  a t  f r e q u e n t  

i n t e r v a l s .  T h is  r e s u l t e d  i n  g r e a t  m asses  o f  d a t a  

f ro m  f i e l d  and l a b o r a t o r y  w h ic h  w ere  compared t o  f i n d  

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

o f  t h e  s o i l s  w ere  i n  a g r e e m e n t .

The p r o f i l e s  have  b e e n  t h o r o u g h ly  i n v e s t i g a t e d  

i n  t h e  l a b o r a t o r y  i n  o r d e r  t o  th ro w  l i g h t  on fu n d a m e n ta l  

c h a r a c t e r s  o f  t h e s e  s o i l s .

C o n v e n t io n a l  o r  e m p i r i c a l  m ethods o f  a n a l y s i s  

have  b een  u se d  a s  l i t t l e  a s  p o s s i b l e .
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The f o l lo w in g  a n a l y s e s  w ere  made by m ethods 

d e s c r i b e d  u n d e r  L a b o r a to r y  M ethods a t  a l a t e r  s t a g e .

1 . M e c h a n ic a l  a n a l y s i s .

2 . M o i s tu r e .

3 . L oss  on i g n i t i o n .

4 . L oss  on t r e a t m e n t  w i t h  I^>0 2 .

5 . pH w a t e r .

6 . pH C aC l g .

7 . "Lime r e q u i r e m e n t " .

8 . C o lo u r  -  n a t u r a l  and m in e r a l

Two o f  t h e  p r o f i l e s  have b e e n  f u r t h e r  

I n v e s t i g a t e d  In  r e s p e c t  o f  e x c h a n g e a b le  b a s e s ,  

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

f r a c t i o n .

F i e l d  e v id e n c e  was n o t  su c h  a s  t o  J u s t i f y  

t h e  d e t e r m i n a t i o n  o f  o rg a n ic  c a rb o n  and o rg a n ic  n i t r o g e n .  

T h is  was c o n f i rm e d  by t h e  low f i g u r e s  f o r  l o s s  on 

I g n i t i o n  and l o s s  on t r e a t m e n t  w i t h  h y d ro g en  p e ro x id e  

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

m o d e ra te  o rg a n ic  m a t t e r  c o n te n t  a t  t h e  s u r f a c e  and no 

a c c u m u la t io n  b e lo w .
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g e n e r a l  d e s c r i p t i o n  o f  t h e  a r e a .

The a r e a  c h o se n  f o r  s p e c i a l  s tu d y  I s  a  s t r i p  

a p p r o x im a te ly  m i l e s  w ide  by 17 m i l e s  l o n g ,  e x te n d in g  

f ro m  Monkton and Ayr In  t h e  West t o  S o rn  and Cumnock In  

t h e  E a s t .  The a r e a  i s  d e v o te d  m a in ly  t o  d a i r y  f a r m in g .  

S heep  a r e  r e a r e d  on t h e  h ig h  g round  t o  t h e  e a s t ,  w h i l e  

a n a rro w  b e l t  n e a r  t h e  c o a s t  i s  c ro p p e d .  T h is  b e l t  

o f  s o i l  a b o u t  1^ m i l e s  w ide  ru n s  f ro m  A u c h in c ru iv e  by 

P r e s t w i c k  and Monkton t o  S h e w a lto n  Moss and r a n k s  among 

t h e  f i n e s t  i n  S c o t l a n d .  The names o f  tow ns and fa rm s  

may be  s i g n i f i c a n t .  The w r i t e r  h a s  n o t i c e d  on many 

o c c a s io n s  t h a t  w here  names p e r t a i n i n g  t o  t h e  C hurch  a r e  

i n  e v id e n c e ,  t h e  s o i l  i n  t h e  v i c i n i t y  l a  b e t t e r  t h a n  t h e  

a v e r a g e .  T h e re  a r e  many su c h  names i n  t h i s  d i s t r i c t  

M onkton, P r e s t w i c k ,  K l r k h l l l ,  S t .  Q u lvox . T h is  may be 

due  t o  d i s c e r n i n g  monks h a v in g  s e t t l e d  and c h o se n  t h e  

b e s t  o r  t o  t h e  f a c t  t h a t  t h e y  w ere  good f a r m e r s ,  worked 

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

s o i l s .

The n a t u r a l  v e g e t a t i o n  was p ro b a b ly  d e c id u o u s  

f o r e s t  w h ic h ,  a c c o r d in g  t o  A l to n  ( l ) ,  was c u t  by t h e
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Rom ans, p o s s i b l y  a s  a  p r e c a u t i o n a r y  m e a su re .  L a t e r ,  

he  s a y s ,  owing t o  t r e e  stum ps l e f t ,  ’moss e a r t h ’ overgrew  

t h e  c o u n t r y s i d e .  T h is  was g r a d u a l l y  r e c la im e d  b u t  t r e e  

r e m a in s  a r e  s t i l l  t o  be  fo u n d  i n  t h e  r e m a in in g  m o sse s .

The l a n d ,  how ever, h a s  b e e n  c u l t i v a t e d  f o r  many c e n t u r i e s  

an d  t h e  t r e e s  now e x i s t i n g  have p ro b a b ly  b e e n  p l a n t e d  f o r  

s h e l t e r  o r  f o r  o rn a m e n ta l  p u r p o s e s .

C l i m a t e .

The c l i m a t e  i s  o f  t h e  m o i s t ,  humid t y p e  w i t h  

t h e  p r e v a i l i n g  wind fro m  t h e  s o u th  w e s t .  The a n n u a l  

r a i n f a l l  v a r i e s  f rom  '$6* i n  t h e  n e ig h b o u rh o o d  o f  Ayr 

t o  45" t o  50" on t h e  h ig h  lan d  i n  t h e  v i c i n i t y  of 

C a t r i n e .  Norm ally* t h i s  r a i n f a l l  i s  s p r e a d  o v e r  217 

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

d e t a i l s  o f  t h e  w e a th e r  i s  s i t u a t e d  a t  Kay P a rk ,  

K i lm a rn o c k ,  i n  t h e  I r v i n e  v a l l e y  w h ic h  i s  d e c id e d ly  more 

humid t h a n  t h e  a r e a  u n d e r  i n v e s t i g a t i o n .  Com plete 

r e c o r d s  have b e e n  k e p t  a t  A u c h ln c ru lv e  o n ly  s i n c e  

J a n u a r y ,  1932. P r e v io u s  t o  t h i s  d a t e ,  o n ly  r a i n f a l l  

w as r e c o r d e d .  The f o l lo w in g  f i g u r e s  a r e  f o r  t h e  y e a r  

1932 . The mean a n n u a l  t e m p e r a tu r e  w as 4 7 .6 ° P ,  w h ic h



i s  a lm o s t  i d e n t i c a l  w i t h  t h a t  o f  R o tham sted  4 7 .8 ° F .

The a v e r a g e  h u m id i ty  was 7 8 . 696. An e x p r e s s io n  f o r  

h u m id i ty  w h ic h  may i n d i c a t e  t h e  amount o f  l e a c h in g  

t a k i n g  p l a c e  i s  R. M eyer’ s N-S q u o t i e n t  ( 1 3 ) .  T h is  

i s  e q u a l  t o  R ?  T x (10Q-H)/10Q w here

R -  r a i n f a l l  i n  mm.

T * t e n s i o n  o f  aq ueou s  v a p o u r  a t  t h e  mean 
t e m p e r a t u r e  o f  t h e  l o c a l i t y .

H -  a v e ra g e  h u m id i ty .

A lth o u g h  e x p r e s s in g  a l l  t h e  c l i m a t i c  f a c t o r s ,  

t h e  f i g u r e  h a s  no p h y s i c a l  m eaning and i s  h ig h  w here  

t e m p e r a t u r e  i s  low .

S u b s t i t u t i n g ,  we have t h e  N-S q u o t i e n t  f o r  

A u c h ln c r u iv e  r e p r e s e n t e d  by t h e  f i g u r e  502 , d e n o t in g  

a  v e r y  humid c l i m a t e .  C om parison  w i t h  o t h e r  l o c a l i t i e s  

i s  shown by t h e  f o l lo w in g  t a b l e : -

R o th am sted  Wye Long A sh ton
B r i s t o l

433 457 573

A ber Kay P a rk  A u c h ln c ru iv e
B angor K ilm arn ock

636  710 502

Lang (1 4 )  h a s  c l a s s i f i e d  c l i m a t e s  a c c o r d in g  t o  "R a in
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F a c t o r ” I . e .  r a i n f a l l  I n  mm. d iv id e d  by mean a n n u a l  

t e m p e r a t u r e  I n  °C g i v in g  f o r  Kay P a rk  121. A u c h ln c ru iv e  

1 0 4 ,  B angor 100. He g iv e s  t h e  f o l lo w in g  l i m i t s  f o r  

t h e  p r i n c i p a l  s o i l  g r o u p s : -

P e a t  s o i l s  160

B la c k  e a r t h s  160-100

Brown e a r t h s  100-60

Y ellow  e a r t h s ,  re d  
e a r t h s ,  l a t e r I t e s  60 -40

S a l i n e  s o i l s  <  40

The w i n t e r s  a r e  m i ld ,  t h e  mean w i n t e r

t e m p e r a t u r e  b e in g  a b o u t  3 8 °F .  and p ro lo n g e d  s p e l l s  o f  

f r o s t  a r e  r a r e .  The lo w e s t  m on th ly  a v e ra g e  t e m p e r a tu r e  

o f  t h e  s o i l  a t  1 f t . f ro m  t h e  s u r f a c e  i s  3 9 . 9° F .  w h i l e  

a t  4 f t .  t h e  lo w e s t  f i g u r e  I s  4 3 °F . The s o i l ,  t h e r e f o r e ,  

I s  n e v e r  f r o z e n  and l e a c h i n g  c a n  p ro c e e d  th ro u g h o u t  t h e  

y e a r .

Under su c h  c o n d i t i o n s  we sh o u ld  e x p e c t  t h e  

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

i . e .  t o  be  o f  t h e  p o d s o l i c  ty p e  b e lo n g in g  t o  t h e  

p e d a l f e r l o  g ro u p  I n  M a rb u tf s  c l a s s i f i c a t i o n .
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T o pog raph y  and Geology*

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

t h a n  250 f t .  above s e a  l e v e l .  The s u r f a c e  i s  f l a t  n e a r  

t h e  c o a s t  and r i s e s  g e n t l y  t o  t h e  a a s t  i n  a  r o l l i n g *  

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

Much of t h e  a r e a  i s  c o v e red  by d r i f t  c o n s i s t i n g  

i n  t h e  m ain  o f  b o u ld e r  c la y *  som etim es t o  a  v e ry  g r e a t  

t h i c k n e s s .  The d i s t r i c t  h a s  b e en  s u b j e c t  t o  s e v e r e  

g l a c i a t i o n  and t h e r e  i s  e v id e n c e  o f  t h i s  h a v in g  t a k e n  

p l a c e  f ro m  t h e  n o r t h  w est*  t h e  n o r t h  n o r t h  e a s t  and 

t h e  s o u t h  ( 1 5 ) .  The u n a l t e r e d  b o u l d e r  c l a y  i s  a  v e ry  

s t i f f  > com pact m a t e r i a l*  b u t  d oes  n o t  show a  h ig h  c l a y  

c o n te n t  on a n a l y s i s .

T h e re  a r e  r a i s e d  b e a c h e s  n e a r  t h e  c o a s t  w h ich  

g iv e  r i s e  t o  s o i l s  o f g r e a t  a g r i c u l t u r a l  im p o r ta n c e ,  on 

t h e  c o a s t  t h e r e  a r e  b low n sa n d s  w h ich  make e x c e l l e n t  g o l f  

c o u r s e s .

T h ere  i s  much f r e s h w a t e r  a l lu v iu m  a lo n g  t h e  

c o u r s e  o f  t h e  R iv e r  Ayr and on many fa rm s  I n la n d  t h e  

'h o l m s '  a r e  t h e  o n ly  p a r t s  c a p a b le  o f b e in g  c rop ped
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s u c c e s s f u l l y *

T h e re  a r e  l a r g e  a r e a s  o f p e a t  on t h e  h ig h  

g ro u n d  t o  t h e  e a s t  g row ing  h e a t h e r  o r  ro u g h  g r a s s .  

T h e re  a r e  a l s o  I s o l a t e d  p a tc h e s  o f  p e a t ,  u s u a l l y  In  

s m a l l  h o l lo w s .

The c o a l  m e a su re s  o f  t h e  A y r s h i r e  c o a l f i e l d  

e x te n d  fro m  Ayr t o  M onkton, Annbank, A u c h ln c ru iv e ,  

T a r b o l t o n  and S t a i r .  These a r e  o f t e n  a s s o c i a t e d  w i t h  

r e d  s a n d s t o n e s .  Bed s a n d s to n e s  o f  P erm ian  age  o c c u r  

I n  t h e  M au ch lln e  b a s i n ,  and a r e  q u a r r i e d  a t  M a u c h l ln e .  

T h e re  a r e  num erous d o l e r l t e  dykes  and  s i l l s  and t h e  

c o a l  m e a su re s  n e a r  A u c h ln c ru iv e  a r e  c o v e re d  w i t h  

d o l e r l t e .  T here  a r e  o u tc r o p s  o f  v o l c a n i c  ro c k s  h e re  

and  t h e r e ,  n o t a b l y  I n  t h e  v i c i n i t y  o f  T a r b o l to n .
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PIELD METHODS.

The p ro c e d u re  In  t h e  f i e l d  was s i m i l a r  t o  

t h a t  i n  t h e  su rv e y  o f  S h e e t  22 ( 1 5 ) .  I n f o r m a t io n  was 

a s k e d  o f  t h e  f a r m e r  on t h e  f o l lo w in g  p o i n t s : -  a c r e a g e ,  

r e n t a l ,  s t o c k  c a r r i e d ,  d r a i n a g e ,  u se  o f  lim e  and m anures ,  

c r o p s ,  r o t a t i o n  and p a r t i c u l a r s  o f  t h e  s o i l s  on h i s  f a rm .  

S i x  In c h  Ordnance Survey  Maps w ere  u sed  and a p p ro x im a te  

s o i l  b o u n d a r i e s  w ere  marked a t  t h e  t im e  o f  e x a m in a t io n .

A 36" s t e e l  a u g e r  was u sed  f o r  t h e  e x a m in a t io n  

o f  t h e  s o i l .  T h is  was u se d  i n  p r e f e r e n c e  t o  t h e  s p l i t  

c y l i n d e r  w h ic h  i s  more d i f f i c u l t  t o  m a n ip u la t e .  The 

l a t t e r  I n s t r u m e n t  c lo g s  up  r e a d i l y ,  t h e  s p i t  i s  d i f f i c u l t  

t o  rem ove, t h e r e  i s  no 9d o w n p u l l '  a s  i n  t h e  c a s e  o f  t h e  

a u g e r  and c a n n o t  be  c o n v e n i e n t l y  worked s in g le h a n d e d .

The a u g e r  sc rew  was 6 " lo n g  and i n  p r a c t l o e  

t h e  I n s t r u m e n t  was sc rew ed  down t o  t h i s  d e p th ,  w ith d raw n , 

and  t h e  t r a p p e d  s o i l  examined i n  t h e  h a n d . T h is  was 

r e p e a t e d  u n t i l  t h e  maximum d e p th  o f  3 6 " w* 8 r e a c h e d .

N o te  was t a k e n  o f  c o l o u r ,  t e x t u r e ,  m o t t l i n g ,  #s t o n e y n e s s ' ,  

m o i s tu r e  and r e a c t i o n  t o  6 .D .H . s o i l  i n d i c a t o r .  T e x tu re



w as exam ined by c ra m b lin g  t h e  s o i l  i n  t h e  hand and 

r u b b i n g  b e tw ee n  t h e  f i n d e r s , t h e  d e g re e  o f  c o h e re n c e  

o r  f r i a b i l i t y *  d e te r m in in g  t h e  t e x t u r e  d e s c r i p t i o n .  

C hanges  i n  t e x t u r e  c a n  b e  r e a d i l y  d e t e c t e d  by t h i s  hand 

e x a m in a t io n .  The a u g e r  i s  r e a d i l y  s to p p e d  by s t o n e s  

s o  t h a t  e x a m in a t io n  t o  t h e  f u l l  d e p th  was n o t  a lw ays 

p o s s i b l e .  The s o i l  t e x t u r e *  a f t e r  b e in g  a s s e s s e d  by 

hand e x a m in a t io n *  was d e s c r i b e d  on t h e  map by an  

a p p r o p r i a t e  symbol and a l s o  by  a  s e r i a l  number when a 

sam ple  was t a k e n .  The sym bol was e n te r e d  w i t h  r e f e r e n c e  

t o  t h e  s u r f a c e  s o i l  o n ly .  The o t h e r  p a r t i c u l a r s *  i . e .  

c h a n g e s  i n  t e x t u r e  and c o lo u r*  d e p th s  a t  w h ich  su c h  

c h a n g e s  o c c u rre d *  m o t t l in g *  e t c .  w ere  n o te d  a s  a  ro u g h  

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

t h e  p r e p a r a t i o n  o f  a p r e l i m i n a r y  p r o f i l e  map.

F r e q u e n t  sam p le s  o f  s o i l  and s u b s o i l  w ere  

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

s u i t a b l e  e x p o s u re s  w ere  found* e . g .  i n  q u a r r i e s *  d e ep  

d r a i n s ,  c u t t i n g s *  e t c . *  p r o f i l e s  w ere  exam ined and 

s a m p le s  t a k e n .  No a t t e m p t  was made t o  sam ple  t h e



DIAGRAM 1 . PROFILE SAMPLER IN CROSS SECTION.

Tommy B ar

B -  R e in f o r c in g  C o l l a r

Tube

D -  H igh Carbon S t e e l  N ozzle

EE -  S e t  Screw s
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p r o f i l e  u s i n g  t h e  a u g e r  f o r  t h e  f o l lo w in g  r e a s o n s : -  

( a )  t h a t  s c re w in g  d i s t o r t s  t h e  colum n ex am in ed » (b) 

t h a t  I t  I s  I m p o s s ib le  t o  e l i m i n a t e  m ixing* (c )  t h a t  t h i n  

o r  I l l - d e f i n e d  h o r i z o n s  may be  ov e rlo o k ed *  (d )  t h a t  t h e  

r o o t  sy s te m  c a n n o t  be  examined* (e )  no t r u e  p i c t u r e  o f  

t h e  m o is tu r e  c o n d i t i o n s  c a n  be  o b t a i n e d .

The P r o f i l e  S a m p le r .

Owing t o  a  t im e  l i m i t  b e in g  p la c e d  on t h e  

f i e l d  work* I t  was o u t  o f  t h e  q u e s t i o n  t o  exam ine 

p r o f i l e s  by d i g g in g  p i t s .  T h ere  w e re  b u t  few  s u i t a b l e  

e x p o s u r e s  I n  t h e  a r e a .  An In s t ru m e n t  was d e s ig n e d  

w i t h  a v iew  t o  ex am in in g  p r o f i l e s  r a p i d l y *  c o n v e n i e n t l y  

and  a c c u r a t e l y .

T h is  c o n s i s t s  o f  a  4 9 l e n g t h  o f  s te a m  t u b i n g  

( I . e .  heavy &&uge t u b i n g )  r e i n f o r c e d  a t  one end by

s h r i n k i n g  on a  s t e e l  c o l l a r .  The o t h e r  end I s  sc rew ed  

I n t e r n a l l y  t o  t a k e  a  h i g h - c a r b o n - s t e e l  n o z z le  a s  shown 

I n  d ia g ra m  (1 )  o p p o s i t e .  The c u t t i n g  edge of t h e  

n o z z l e  i s  I t s  n a r r o w e s t  p a r t .  I n t e r n a l l y *  I t  t a p e r s  

o u t  so  t h a t  t h e  c o r e  o r  m o n o l i th  may p a s s  e a s i l y  up



I n t o  t h e  t u b e .  E x t e r n a l l y ,  I t  t& p e rs  ou t t o  a  d ia m e te r  

somewhat g r e a t e r  t h a n  t h a t  o f  t h e  t u b e .  The o u t e r  

s u r f a c e  i s  sc rew ed  d e e p ly  t o  g iv e  a  'd o w n p u l l '  e f f e c t  

s i m i l a r  t o  t h a t  o f  t h e  a u g e r .  The l a r g e r  h o le  made 

b y  t h e  n o z z l e  sh o u ld  m in im ise  t h e  f r i c t i o n  o f  t h e  s o i l  

on t h e  o u t s i d e  o f  t h e  t u b e .  The I n s t r u m e n t  may be 

i n s e r t e d  i n  t h e  s o i l  by t u r n i n g  w i t h  a  lo n g  tom m y-bar, 

o r  by  ham m ering .

I n  p r a c t i c e ,  t h e  p r e s e n c e  of p e b b le s  was fo u n d  

t o  r e n d e r  t h e  u s e  o f  t h e  in s t r u m e n t  v e r y  d i f f i c u l t  so  

t h a t  i t  i s  o n ly  o f  s e r v i c e  w here  t h e  s o i l s  a r e  f a i r l y  

f r e e  f ro m  s t o n e s .  The c o re  p a s s e s  up  t h e  i n s i d e  a s  

t h e  s a m p le r  i s  low ered  and t h i s  c a n  be t i p p e d  ou t i n t o  

a  s p l i t  t u b e  and t h e  u s u a l  e x a m in a t io n  m ade. I n  i t s  

p r e s e n t  s t a t e  t h e  I n s t ru m e n t  g iv e s  a  c o re  w h ic h  i s  

somewhat com pacted  b u t  i t  i s  hoped t h a t  by e x p e r im e n t in g  

w i t h  v a r i o u s  d e s i g n s  o f  n o z z l e  t h a t  t h i s  f a u l t  may be 

o v e rcom e .
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LABORATORY METHODS.

E a c h  s o l i  sam ple  was s p r e a d  o u t ,  a i r  d r i e d ,  and 

pounded  I n  a  wooden m o r ta r  w i t h  a  wooden p e s t l e .  T h is  

t r e a t m e n t  b r e a k s  down lumps and t h e r e  I s  b u t  l i t t l e  

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

t h r o u g h  t h e  2  mm. ( ro u n d  h o l e s )  s i e v e .  T h is  ” a l r  d ry  

f i n e  e a r t h ” was u se d  f o r  t h e  m e c h a n ic a l  a n a l y s i s  ( 1 6 ) .  

A b b r e v ia te d  M eo h an lo a l  A n a l y s i s .

T h is  w as c a r r i e d  ou t on a l l  t h e  r o u t i n e  

s a m p le s ,  and t h e  s o i l s  w ere  c l a s s i f i e d  on t h e  b a s i s  

o f  t h e i r  m e c h a n ic a l  a n a l y s e s  ( 1 7 )*

20  g ram s o f  s o i l  w ere  w e ig h ed  o u t  and 

t h o r o u g h l y  t r i t u r a t e d  w i t h  1 p e r  c e n t ,  ammonia u s i n g  

a  r u b b e r  p e s t l e .  The m ix tu r e  was p o u red  t h r o u g h  a  

100 mesh s i e v e  and w ashed  c l e a n  w i t h  1 p e r  c e n t ,  

amm onia. The ' c o a r s e  f r a c t i o n '  r e t a i n e d  on t h e  

s i e v e  was d r i e d  I n  t h e  oven a t  105°C . and  w e ig h e d .

The l i q u i d  p a s s i n g  t h e  s i e v e  w as c o l l e c t e d  In  a 

s o i l  b e a k e r  and  was made up  t o  a  m ark  a t  10 cm s.

The c o n t e n t s  w ere  s t i r r e d  and p o u red  o f f  a f t e r  a
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s e d i m e n t a t i o n  p e r io d  o f  4 m in .  48 s e c .  The r e s i d u e  

I n  t h e  b e a k e r  was t r i t u r a t e d  w i t h  1 p e r  c e n t ,  ammonia 

and  made up  t o  t h e  10 cm. m ark .  The o p e r a t i o n  was 

r e p e a t e d  u n t i l  t h e  s u p e r n a t a n t  l i q u i d  was c l e a r  a t  

t h e  end o f  t h e  p r e s c r i b e d  s e t t l i n g  p e r i o d .  The 

r e s i d u e  I n  t h e  b e a k e r  was d r i e d  a t  105°C . and w e ighed  

a s  'm edium  f r a c t i o n ' . The p o u r i n g s ,  c o n s i s t i n g  o f  

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

a c i d i f i e d  w i t h  h y d r o c h l o r i c  a c i d  and  a l lo w e d  t o  s t a n d  

o v e r n i g h t .  T h is  t r e a t m e n t  f l o c c u l a t e s  t h e  su sp e n d e d  

m a t e r i a l  w h ic h  was o o l l e c t e d  by sy p h o n in g  o f f  t h e  

s u p e r n a t a n t  l i q u i d  and  f i l t e r i n g  t h e  s e d im e n t .  T h is  

w as d r i e d  a t  105°C. and  w e ighed  a s  ' f i n e  f r a c t i o n ' .  

M o i s t u r e ,

10 gms. o f  a i r  d r y  s o i l  w ere  p la c e d  I n  t h e  

a i r  oven a t  105°C. f o r  24  h o u r s  and w e ig h e d .  The l o s s  

I n  w e ig h t  r e p r e s e n t s  h y g ro s c o p ic  m o i s t u r e .

L o ss  on I g n i t i o n .

The r e s i d u e  f ro m  t h e  m o is tu r e  d e t e r m i n a t i o n  

w as I g n i t e d  I n  a n  e l e c t r i c  m u f f le  f u r n a c e  and w e ig h e d .
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The l o s s  I n  w e ig h t  r e p r e s e n t s  o rg a n ic  m a t t e r  and w a te r  

o f  c o n s t i t u t i o n .

P u l l  M e c h a n ic a l  A n a l y s i s .

T h i s  was c a r r i e d  ou t on t h e  sam p les  fro m  t h e  

p r o f i l e s  exam ined . The r e v i s e d  o f f i c i a l  m ethod (16 ) 

w as u se d  w i t h  a  m o d i f i c a t i o n  o f  t h e  p r e - t r e a t m e n t  o f 

t h e  s a m p le .  I t  was n o t  deemed e x p e d ie n t  t o  c a r r y  out 

t h e  d i s p e r s i o n  o f  t h e  s o i l  w i t h  h y d rog en  p e ro x id e  

f o l lo w e d  by N /5 h y d r o c h lo r i c  a c i d  a s  t h e r e  I s  a  

c o n s i d e r a b l e  l o s s  by s o l u t i o n ,  and I t  was d e s i r e d  t o  

p r e s e r v e  t h e  c l a y  f r a c t i o n  f o r  f u l l  a n a l y s i s .  A 20 gm. 

sam p le  was t r i t u r a t e d  and w ashed t h r o u g h  t h e  70 mesh 

s i e v e  ( .2  mm.) w i t h  1 p e r  c e n t ,  ammonia I n t o  a  1 ,0 0 0  c c .

8 ha k in g  b o t t l e .  T h is  was sh ak en  In  a n  e n d -o v e r -e n d  

s h a k e r  f o r  48 h o u rs  a t  40 r e v o l u t i o n s  p e r  m in u te .  The 

' c o a r s e  s a n d '  re m a in in g  on t h e  s i e v e  was d r i e d  a t  105°C. 

and  w e ig h e d ,  t h e n  I g n i t e d  and w e ig h e d .  The ' f i n e  s a n d ' ,  

' s i l t 9, and  ' c l a y 9 w ere  s e p a r a t e d  by s e d i m e n ta t io n .

The c o n t e n t s  o f  t h e  s h a k in g  b o t t l e  w ere  t r a n s f e r r e d  t o  

a  s o i l  b e a k e r ,  made up  t o  t h e  10 cm. m ark w i t h  1 p e r  c e n t .
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amm onia, and pou red  o f f  a t  I n t e r v a l s  o f  8  h o u rs  u n t i l  

c l e a r  a f t e r  s t a n d in g  f o r  t h i s  p e r i o d .  The c l a y  was 

rem oved I n  t h i s  way and t h e  combined p o u r in g s  w ere  

e v a p o r a t e d  I n  o r d e r  t o  p re v e n t  any change  I n  c o m p o s i t io n .  

The 8 l i t  and  f i n e  sand  re m a in in g  In  t h e  b e a k e r  were 

s e p a r a t e d  by m aking up  t o  t h e  10 cm. mark w i t h  w a te r  

and  a l l o w in g  a s e t t l i n g  p e r io d  o f  4 m ln .  48 s e c .  A l l  

f r a c t i o n s  w ere  w e ig h e d ,  d r i e d  a t  105°C.» and I g n i t e d .  

S i x t y - s i x  sam p le s  w ere  a n a ly s e d  by t h i s  m ethod .

S e v e r a l  w e re  r e p e a t e d  w i t h  t h e  o f f i c i a l  p r e - t r e a t m e n t  

and  p i p e t t e  m ethods o f  sa m p lin g  I n  o r d e r  t o  oompare 

r e s u l t s .  I t  was n o t  a n t i c i p a t e d  t h a t  t h e r e  w ould  be 

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

s i n c e  t h e  s o i l s  a r e  c a r b o n a te  f r e e  and o rg a n ic  m a t t e r  

I s  lo w . T h ere  was v e ry  good ag reem en t I n  t h e  o o a rs e  

and  f i n e  sand  f r a c t i o n s  b y  bcfth m e th o d s .  As was 

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

p r e - t r e a t m e n t  c a u se d  a s l i g h t  d ro p  In  t h e  c l a y  f i g u r e s  

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

d i f f e r e n c e s  u s u a l l y  amounted t o  2  -  3  p e r  c e n t ,  o f  t h e
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t o t a l  s o i l .  T h is  d i f f e r e n c e  i n d i c a t e s  t h a t  t h e  s o i l  

a g g r e g a t e s  have b e e n  in c o m p le te ly  d i s p e r s e d  by  t h e  

m ethod  o f  p r e - t r e a t m e n t  u sed  h e r e .

O th e r  w o rk e rs  on t h e  c o m p o s i t io n  o f  c l a y  have 

u s e d  s l i g h t l y  d i f f e r e n t  f r a c t i o n s : -  H e n d r ic k  and Ogg (35 ) 

u s e d  t h e  c l a y  o b ta in e d  by  t h e  ” 1906 m e th o d " .  W. 0 .  R ob inson  

and  Holmes a n a ly s e d  t h e  " c o l l o i d a l ” c l a y ,  w h i l e  G. W. 

R o b in so n  u s e s  c l a y  o b ta in e d  by a l lo w in g  a s e t t l i n g  

p e r i o d  o f  24  h o u rs  a f t e r  d i s p e r s i o n  w i t h  sodium h y d r o x id e .  

S o l i  R e a c t i o n .  pH ( W a te r ) .

As f i e l d  t e s t s  u s i n g  t h e  6 . D. H. s o i l  

I n d i c a t o r  had shown t h a t  a l l  t h e  s o i l s  e n c o u n te re d  In  

t h e  a r e a  w ere  a d d ,  and a s  manganese I s  a b s e n t ,  I t  was 

c o n v e n ie n t  t o  d e te rm in e  t h e  pH o f  t h e  s o i l  u s i n g  t h e  

q u ln h y d ro n e  e l e c t r o d e  ( 1 8 ) .  The s o i l  w a te r  r a t i o  

u s e d  was 1 : 5 a s  recommended by C row the r  (19)*  A ir  

d r y  sa m p le s  w ere  u sed  so  a s  t o  s e c u re  com parab le  

c o n d i t i o n s  t h r o u g h o u t .  T h is  was done s i n c e  t h e  pH 

v a l u e  o f  t h e  s o i l  I s  somewhat re d u c e d  by aij* d r y in g  

and  I t  was n o t  c o n v e n ie n t  t o  d e te rm in e  pH v a lu e s
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Im m e d ia te ly  a f t e r  s a m p l in g .

D e t e r m in a t io n  o f  f Llme R e q u ire m e n tf .

’ Lime R equ irem en t*  was d e te rm in e d  by t h e  

e l e c t r o m e t r i c  method o f  Hardy and Lewis ( 2 0 ) .  10 gms.

o f  s o i l  a r e  sh ak en  w i t h  40 c c s .  o f  n e u t r a l  .2  m o la r  

c a lc iu m  c h l o r i d e  s o l u t i o n  and t h e  pH d e te rm in e d  u s in g  

t h e  q u ln h y d ro n e  e l e c t r o d e ,  .03N. l im e  w a te r  I s  added 

I n  5 c c .  q u a n t i t i e s  and th e  pH d e te rm in e d  a g a i n .  T h is  

o p e r a t i o n  I s  r e p e a t e d  u n t i l  t h e  pH v a lu e  r e a c h e s  7  o r  

o v e r .  A t i t r a t i o n  c u rv e  I s  draw n and I n t e r p o l a t e d  

a t  pH 7 .  The vLlme R equ irem ent*  I s  c a l c u l a t e d  from

t h i s  f i g u r e .

The e x c h a n g e a b le  hyd ro gen  I n  t h e  s o i l  complex 

I s  d i s p l a c e d  by t h e  l a r g e  e x c e s s  o f  c a lc iu m  Io n s  added 

and  p re su m ab ly  fo rm s f r e e  h y d r o c h lo r i c  a c i d  w h ic h  I s  

t i t r a t e d  w i t h  t h e  s t a n d a r d  l im e  w a t e r .

The method I s  r a p i d  and c o n v e n ie n t  and w h i l e  

t h e  r e s u l t s  a r e  v a l u a b l e  f o r  c o m p a ra t iv e  p u r p o s e s , t h e y  

a r e  e m p i r i c a l  and sh o u ld  b e  I n t e r p r e t e d  I n  t h e  l i g h t  o f  

f i e l d  e x p e r im e n t s ,  C row the r  (19) b a s  shown* and i t  has
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b e e n  c o n f i rm e d  i n  t h i s  a r e a  ( 4 2 ) ,  t h a t  l im e  added In  

a c c o r d a n c e  w i t h  t h i s  9r e q u i r e m e n t 9 d o e s  n o t  r a i s e  t h e  

pH o f  t h e  s o l i  t o  7 .  PH 7 i s ,  however* o n ly  t h e  

t h e o r e t i c a l  p o in t  w here  t h e r e  I s  no lo n g e r  a n  a c id  

r e a c t i o n .  The s o i l  shows no sudden  change I n  p r o p e r t i e s  

w hen t h i s  c o n d i t i o n  I s  p ro d u c e d .

Many o f  t h e  m ost f e r t i l e  s o i l s  I n  t h i s  a r e a  

a r e  a c id *  w i t h  pH v a lu e s  r a n g in g  fro m  5 .0  t o  6 . 0 .

I t  I s  d o u b t f u l  w h e th e r  I n  s o u th  A y rsh ire *  t h e  r e t u r n  

f o r  a p p ly in g  l im e  t o  g iv e  pH7 would b e  com m ensurate  

w i t h  t h e  o u t l a y .  Indeed*  t h e r e  I s  some e v id e n c e  t h a t  

t h e  d i s e a s e  Grey L ea f  S po t I n  o a t s  may be  cau sed  by a n  

e x c e s s  o f  l im e  I n t e r f e r i n g  w i th  t h e  u p ta k e  o f  m anganese 

b y  t h e  p l a n t .  T h is  q u e s t i o n  I s  b e in g  i n v e s t i g a t e d  a t  

p r e s e n t  I n  a  s e r i e s  o f  p o t  e x p e r im e n t s .  Where d r a in a g e  

I s  n o t  a l i m i t i n g  f a c to * *  l im e  a p p l i e d  a t  t h e  r a t e  o f  

t h i s  f r e q u i r e m e n t f s h o u ld  b e  s u f f i c i e n t  t o  c o u n te r a c t  

' s o u r n e s s 9 , p r o v id e  s u f f i c i e n t  c a lc iu m  t o  su p p ly  t h e  

n e e d s  o f  t h e  p l a n t  and t o  keep  t h e  s o i l  I n  a  s a t i s f a c t o r y  

p h y s i c a l  c o n d i t i o n  by  t h e  f l o o o u l a t l n g  o f  t h e  c l a y .
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The m ethod g i v e s  a  f i g u r e  w h le h  may be t a k e n  

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

h a s  b e e n  u se d  a s  su c h  t o  show t h e  p e rc e n ta g e  s a t u r a t i o n  

o f  t h e  h o r i z o n s  I n  p r o f i l e s  6  and 1 0 .

S o i l s  w i t h  o v e r  10$ l o s s  on I g n i t i o n ,  I . e .  

I n d i c a t i n g  a  h ig h  o rg a n ic  m a t t e r  c o n te n t ,w e r e  found  

t o  be  v e r y  h i g h ly  b u f f e r e d ,  r e s u l t i n g  i n  v e ry  h ig h  

f i g u r e s  f o r  ' l im e  r e q u i r e m e n t ' .

L o s s  by  T rea tm en t  w i t h  H ydrogen P e r o x id e .

20  gms. o f  s o i l  w ere  t r e a t e d  w i t h  60 c c s .  o f  

6$  (20  v o l . )  hyd ro gen  p e ro x id e  and warmed on t h e  w a te r  

b a t h .  When f r o t h i n g  had c e a s e d ,  more p e ro x id e  was 

ad d ed  u n t i l  t h e r e  was no f u r t h e r  a o t l o n .  The r e s i d u e  

w as f i l t e r e d ,  w a sh e d , d r i e d  a t  105 °C. and w e ig h e d .

The l o s s  I n  w e ig h t  was c o r r e c t e d  f o r  h y g ro so o p lo  

m o i s t u r e .  P a r t  o f  t h e  o rg a n ic  m a t t e r  o f  t h e  s o i l  

I s  o x i d i s e d  by  t h e  p e ro x id e  and I s  removed a s  c a rb o n  

d i o x i d e  and  a s  s o l u b l e  o rg a n ic  compounds. A cco rd in g  

t o  R o b in so n  and J o n e s  ( 2 1 ) ,  t h i s  l o s s  sh o u ld  g iv e  an  

In d e x  o f  t h e  h u m if ie d  o rg a n ic  m a t t e r ,  a l t h o u g h  t h e
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s u g g e s t i o n  I s  s e v e r e l y  c r i t i c i s e d  by  McLean (2 2 ) .

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

s e s q u l o x l d e s ,  I s  a l s o  d i s s o l v e d  o u t ,

THE DETERMINATION OP EXCHANGEABLE BASES.

The a c e t i c  a c i d  e x t r a c t i o n  method of R ice  

W il l ia m s  (23  and 24) was u se d  t o  d e te r m in e  t o t a l  b a s e s ,  

c a l c iu m  and m agnesium , In  t h e  h o r i z o n s  o f  p r o f i l e s  6 

and  1 0 , a l l  b e in g  c a r b o n a te  f r e e .

T o t a l  B a s e s .

25  gm s. o f  s o i l  p a s s in g  t h e  1 mm. s i e v e  w ere  

p l a c e d  I n  a  b e a k e r  w i t h  200  c c s ,  o f  . 5N a c e t i c  a c i d ,  

s t i r r e d  s e v e r a l  t im e s  and a l lo w e d  t o  s t a n d  a t  l e a s t  

tw o  h o u r s .  The s u p e r n a t a n t  l i q u i d  was pou red  on a 

f i l t e r  and c o l l e o t e d  I n  a  1 ,0 0 0  c c . g r a d u a te d  f l a s k .  

The s o i l  was t h e n  w ashed on t o  t h e  f i l t e r  w i t h  #5N 

a c e t i c  a c i d  and le a c h e d  u s in g  a p p ro x im a te ly  7  o o s .  a t  

a  t im e ,  t i l l  1 ,0 0 0  c c s .  o f  f i l t r a t e  w ere  c o l l e c t e d .  

T h i s  was e v a p o r a te d  t o  d r y n e s s  I n  a  l a r g e  p o r c e l a i n  

b a s i n  d u r i n g  t h e  f i r s t  s t a g e s ,  and t r a n s f e r r e d  l a t e r
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t o  a  9 cm. b a s i n .  When t h e  e v a p o r a t i o n  was com pleted* 

t h e  b a s i n  was p la c e d  i n  t h e  s te am  oven f o r  a  s h o r t  

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

m u f f l e  f o r  f i v e  m in u te s .  on c o o l i n g ,  20  c c s .  o f  

•2 N h y d r o c h l o r i c  a c i d  w ere  a d d e d ,  rubbed  w e l l  w i t h  a 

'p o l i c e m a n ' ,  c o v e re d  w i t h  a  c lo c k  g l a s s  and a l lo w e d  t o  

s t a n d  o v e r n i g h t .  T h e o o n te n ts  w ere  f i l t e r e d  and washed 

w e l l  w i t h  b o i l e d  d i s t i l l e d  w a t e r .  The e x c e s s  a c id  was 

d e te r m in e d  by b a c k  t i t r a t i o n  w i t h  c a r b o n a te  f r e e  . 2N 

c a u s t i c  so d a  u s i n g  p h e n o lp h t h a l e ln  a s  i n d i c a t o r ,  t h e  

t i t r a t i o n  b e in g  c a r r i e d  t i l l  t h e  p in k  c o lo u r  p e r s i s t e d  

f o r  t e n  s e c o n d s .

L e a c h in g  w i t h  a c e t i c  a c id  p resum ab ly  b r i n g s  

i n t o  s o l u t i o n  a l l  t h e  e x c h a n g e a b le  b a s e s  a s  a c e t a t e s ,  

a n d  by  i g n i t i o n  o x id e s  and c a r b o n a te s  o f  t h e  a l k a l i n e  

e a r t h s  and a l k a l i e s  a r e  form ed w h ic h  sh o u ld  be 

q u a n t i t a t i v e l y  s o l u b l e  i n  h y d r o c h l o r i c  a c i d .  S e s q u i -  

o x id e s  a r e  a l s o  d i s s o l v e d .  They a r e  n o t  r e n d e re d  

c o m p le t e ly  I n s o l u b l e  by  t h e  i g n i t i o n  and some a c i d  

i s  u se d  i n  d i s s o l v i n g  th e m . Owing t o  t h e  h y d r o l y s i s
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o f  I r o n  and a lum in ium  c h l o r i d e s ,  t h i s  a c i d  can  be 

t i t r a t e d  when p h e n o lp h t h a l e ln  i s  u sed  a s  i n d i c a t o r .  

E x c h a n g e a b le  C a lc iu m .

25 gms. o f  s o i l  w ere  t r e a t e d  a s  f o r  t o t a l  

b a s e s ,  and 1 ,0 0 0  c c s .  o f  l e a c h a t e  c o l l e c t e d .  500 c c s .  

w e re  t a k e n  and t h e  c a lc iu m  p r e c i p i t a t e d  a s  t h e  o x a l a t e ,  

by  a d d in g  5 c c s .  .8 8  ammonia, 10 gms. ammonium c h l o r i d e  

and  e x c e s s  s a t u r a t e d  ammonium o x a la t e  s o l u t i o n .  T h is  

w as b o i l e d  and a l lo w e d  t o  s t a n d  o v e r n i g h t .  The

p r e c i p i t a t e  was f i l t e r e d ,  washed w i t h  w a t e r  and t h e  

c a l c iu m  d e te rm in e d  by  d i s s o l v i n g  i n  d i l u t e  s u l p h u r i c  

a c i d  and t i t r a t i n g  w i t h  d e o ln o rm a l  p o ta s s iu m  

p e rm a n g a n a te  s o l u t i o n .

E x c h a n g e a b le  Magnesium.

The f i l t r a t e  f ro m  t h e  above was made a l k a l i n e  

w i t h  ammonia, and s e s q u lo x ld e s  p r e c i p i t a t e d  and rem oved. 

The magnesium was p r e c i p i t a t e d  w i t h  sodium  p h o s p h a te ,  

a l lo w e d  t o  s t a n d  24 h o u r s ,  f i l t e r e d ,  washed and d i s s o l v e d  

i n  d i l u t e  n i t r i c  a c i d .  I t  was t h e n  r e  p r e c i p i t a t e d  w i t h  

8 odium p h o s p h a te .  The p r e o l p i t a t e s  f ro m  a l l  t h e
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h o r i z o n s  w ere  t o o  s m a l l  t o  be  w eighed w i t h  any d e g re e  

o f  a c c u r a c y » w e ig h in g  a s  t h e y  d id*  i n  t h e  n e ig h b o u rh o o d  

o f  .015  gm.

I t  I s  I n te n d e d  t o  I n v e s t i g a t e  t h e  p o s s i b i l i t y  

o f  e s t i m a t i n g  t h e  magnesium by e s t i m a t i n g  t h e  p h o sp h a te  

I n  t h e  magnesium  ammonium p h o sp h a te  p r e c i p i t a t e .  

P h o s p h a te  c a n  be e s t im a te d  c o l o r I m e t r l c a l l y  In  m inu te  

q u a n t i t i e s *  (25) by  t h e  b lu e  c o lo u r  p rodu ced  on 

r e d u c t i o n  o f  an  a c id  ph osp h o -m o ly b d a te  s o l u t i o n .

FUSION ANALYSIS.

F u s io n  a n a l y s e s  w ere  made on t h e  c l a y  

f r a c t i o n s  I n  e a c h  h o r i z o n  o f  p r o f i l e s  6  and 1 0 . The 

m ethods o f  H l l l e b r a n d  (26 ) and Clowes and Coleman (27) 

w e re  a d o p te d .

The o l a y  I n  e a c h  c a s e  was I g n i t e d  and ground

t o  p a s s  t h e  100 mesh s i e v e .  1 gm. was f u s e d  w i t h  

5 gms. f u s i o n  m ix tu re  (50^  A.R. Sodium c a r b o n a te  + 50^ 

A .R . p o ta s s iu m  c a r b o n a t e ) .  The m e l t  was d i s s o l v e d  

u p  I n  h y d r o c h l o r i c  a c id *  t a k e n  t o  d r y n e s s  on t h e  

w a t e r  b a th *  and baked  a t  120° C. I n  t h e  a i r  oven f o r
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tw o  h o u r s .  T h is  o p e r a t i o n  was r e p e a t e d  I n  o r d e r  t o  

r e n d e r  t h e  s i l i c a  c o m p le te ly  I n s o l u b l e .  The mass was 

e x t r a c t e d  w i t h  c o n c e n t r a t e d  h y d r o c h lo r lo  a c i d  and 

t h e n  w i t h  b o i l i n g  w a t e r .  The s i l i c a  was f i l t e r e d  o f f » 

d r i e d  and I g n i t e d .  The f i l t r a t e  was c o l l e c t e d  I n  a 

l i t r e  f l a s k  and made u p  t o  t h e  mark and t h e  o t h e r  

c o n s t i t u e n t s  e s t im a te d  I n  s u i t a b l e  a l i q u o t s .  

D e t e r m in a t io n  o f  I r o n .

100  c c s . w ere  made a l k a l i n e  w i t h  ammonia.

The p r e c i p i t a t e  was f i l t e r e d )  washed and d i s s o l v e d  

I n  d i l u t e  s u l p h u r i c  a c i d .  The s o l u t i o n  was p a sse d  

t h r o u g h  t h e  J o n e s 9 r e d u c t  o r  and t i t r a t e d  w i t h  d e c i -  

n o rm a l  p o ta s s iu m  perm ang an a te  s o l u t i o n .  No 

c o r r e c t i o n  was made f o r  t i t a n i u m  a s  q u a l i t a t i v e  

e x a m in a t io n  p roved  t h a t  I t  was p r e s e n t  I n  e x tre m e ly

s m a l l  q u a n t i t y .

D e t e r m in a t io n  o f  S e s q u lo x ld e s .

S e s q u lo x id e 8 w ere  p r e o l p l t a t e d  fro m  a 250 c c .  

a l i q u o t  by  ammonia. The p r e c i p i t a t e s  w ere  I g n i t e d  a t  

d u l l  r e d  h e a t  and w ere  c o r r e c t e d  f o r  p h o s p h a te .
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D e te r m in a t io n  o f  P h o s p h o ru s .

P h o sp h o ru s  was p r e c i p i t a t e d  i n  a  100 c c .  

a l i q u o t  a s  ammonium p h o sp h o m o ly b d a te . The p r e c i p i t a t e  

w as d i s s o l v e d  i n  e x c e s s  c a r b o n a te  f r e e  c a u s t i c  soda  

s o l u t i o n  and b a ck  t i t r a t e d  w i t h  s t a n d a r d  h y d r o c h lo r i c  

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

D e t e r m in a t io n  o f  c a lc iu m .

The f i l t r a t e  f ro m  t h e  s e s q u lo x ld e  d e t e r m i n a t i o n  

w as u se d  and c a lc iu m  was p r e c i p i t a t e d  a s  t h e  o x a l a t e .

The p r e c i p i t a t e  was a l lo w e d  t o  s t a n d  o v e rn ig h t )  

f i l t e r e d )  t a k e n  up  I n  d i l u t e  s u l p h u r i c  a c i d  and t h e  

c a l c iu m  d e te rm in e d  by t i t r a t i o n  w i t h  d e c ln o rm a l  

p o ta s s iu m  perm an gana te  s o l u t i o n .

D e t e r m in a t io n  o f  Magnesium.

M agnesium was p r e c i p i t a t e d  I n  t h e  f i l t r a t e  

f ro m  t h e  c a lc iu m  e s t i m a t i o n  by sodium  p h o sp h a te  and

I g n i t e d  and w eighed  a s  

D e t e r m in a t io n  o f  A lum inium .

Aluminium was d e te rm in e d  by  d i f f e r e n c e .

SOIL COLOUR ANALYSIS.

H u t to n  (28) and o t h e r  w o rk e rs  (29» 30) 31)
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h a v e  s t r e s s e d  t h e  Im p o rta n ce  o f  t h e  a c c u r a t e  e x p r e s s io n  

o f  s o i l  c o l o u r .  Some sy s te m  o f c o lo u r  m easurem ent I s  

e s p e c i a l l y  Im p o r ta n t  In  d e s c r i p t i v e  w ork on s o i l  p r o f i l e s ,

S .  F .  N egovelov  (30) o u t l i n e s  P r o f ,  T lu rem nov’ s  

s c a l e  o f s o i l  c o l o u r s .  T h is  I s  o f  a c o n v e n t io n a l  

c h a r a c t e r ,  a  l a r g e  number o f  c o lo u r s  r e q u i r i n g  t o  be 

made up  by  m ix in g  b a r iu m  c h r  ornate, I r o n  o x id e s ,  

pow dered c h a l k ,  and lamp b l a c k .  The c o lo u r  I s  

d e s c r i b e d  I n  m l l l l e q u l v a l e n t s  o f  t h e s e  oompounds.

The m ethod I s  a  v e ry  l e n g th y  one and h a s  no s c i e n t i f i c  

f o u n d a t i o n .

N. A. A r c h a n g e ls k a la  (32 ) s u g g e s t s  a  sy s te m  

o f  m easu rem en t,  h e r  method b e in g  b a se d  on O s tw a ld 's  

c o l o u r  s c a l e .  A s e r i e s  o f  s t a n d a r d  o o lo u r  c a r d s  I s  

r e q u i r e d ,  e a c h  w i t h  t h e  a p p r o p r i a t e  c o lo u r  number 

s tam p ed  on t h e  b a c k .  T hese  g iv e  " t o n e ” , l e a v in g  

b l a c k  and w h i t e  t o  be " ju d g e d " .  The method a p p e a re d  

t o  be  somewhat t e d i o u s  and c o s t l y ,  so  a n  a p p a r a t u s  was 

d e v i s e d  a s  s u g g e s te d  by  H u t to n  (28) w i t h  t h e  Improvement 

s u g g e s t e d  by Shaw ( 33)*



DIAGRAM 2

PLAN OF COLOUR MEASURING APPA RA TUS (no t to s c a l e ) .

_____ GpM

A- Sca l e  (graduated to read % co lour)  

B- Colour D i s c s .

C- S o i l  Colour D i sc .

D- F ibre  Washer f or  clamj ing  D i s c s .

E- Knurled Screv; f o r  t i g h t e n i n g  Clamp.
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T h i s  c o n s i s t s  o f  f o u r  d i s c s  ( 1 2 .5  cm. In  

d i a m e t e r )  b l a c k ,  w h i t e ,  y e l lo w ,  and r e d ,  w h ich  a r e  

s i l t  a lo n g  a  r a d i u s ,  and m ounted c o n c e n t r i c a l l y ,  on 

t h e  s h a f t  o f  a n  e l e c t r i c  m o to r .  The d i s c s  c a n  be  

a d j u s t e d  t o  g iv e  segm en ts  o f  v a r y in g  p r o p o r t i o n s  o f  

e a c h  o f  th e  f o u r  c o l o u r s  a s  shewn I n  t h e  d ia g ra m  o p p o s i t e .  

When t h e  m o to r  I s  sp eed ed  up t o  1 ,500  -  2 ,0 0 0  r . p .m .  t h e  

b l e n d i n g  o f  o p t i c a l  s e n s a t i o n s  g iv e s  t h e  Im p re s s io n  o f  a 

8 I n g l e  c o l o u r .  P r a c t i c a l l y  a l l  s o i l  c o lo u r s  may be  

re p ro d u c e d  by v a r y in g  t h e  s e g m e n ts .  I t  I s  n o t  p o s s i b l e  

t o  o b t a i n  t h e  same c o lo u r  by  more t h a n  one s e t t i n g  o f  

t h e  d l s o s .  A s c a l e  i s  a t t a c h e d ,  and t h e  p e rc e n ta g e  

o f  e a c h  c o l o u r  may be r e a d  o f f  d i r e c t .  At t h e  t im e  

t h i s  w ork  was c a r r i e d  ou t I t  was n o t  p o s s i b l e  t o  o b t a i n  

a  s e t  o f  d i s c s  s i m i l a r  t o  H u t t o n ' s ,  a l t h o u g h  t h e s e  a r e  

now a v a i l a b l e  f ro m  " U n iv e r s a l  C o lo r  S t a n d a r d s " ,  B a l t im o r e ,  

U .S .A . B r i t i s h  C o lo u r  P r i n t e r s '  s t a n d a r d  In k s  w ere  

k i n d l y  s u p p l i e d  by M e s s r s .  Mander B r o t h e r s  o f  

W olverham pton f o r  t h e  p r e p a r a t i o n  o f  t h e  r e d  and 

y e l lo w  d l s o s .  T hese  c o l o u r s  a r e  o f  d e f i n i t e  wave l e n g t h  

and a r e  r e p r o d u c i b l e .
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I t  was d e s i r a b l e  t o  p r e p a r e  r e c o r d s  o f  t h e  

c o l o u r  o f  e a c h  sa m p le , I n  I t s  n a t u r a l  s t a t e  and a l s o  

a f t e r  t r e a t m e n t  w i t h  hy d ro g en  p e r o x i d e .  W h i t t l e s  (3 4 ) 

s u g g e s t s  a  m ethod , b u t  t h i s  e n t a i l s  t r e a t m e n t  w i t h  

c e l l u l o i d  v a r n i s h  w h ic h  was foun d  t o  d a rk e n  t h e  

c o l o u r  o f  t h e  s o i l  t o  a p p ro x im a te ly  t h a t  o f  t h e  m o is t  

s a m p le .  T h is  g iv e s  a  pe rm anen t r e c o r d .  I t  was 

d e s i r a b l e  a l s o  t o  m easu re  t h e  c o lo u r  o f  e a c h  sam ple 

b e f o r e  and a f t e r  t h e  t r e a t m e n t  w i t h  h y d ro g en  p e r o x i d e .

The 8 o i l  c o l o u r  d i s c  was made up  on W hatm an's

No. 5 f i l t e r  p a p e r  5 .5  cm. I n  d i a m e t e r .  The f i l t e r  

p a p e r ,  w i t h  t h e  s o i l  sam ple  nuiriber stam ped on t h e  

u n d e r s i d e ,  was p la c e d  In  a B uchner f u n n e l .  A s m a l l  

q u a n t i t y  o f  a  w a te r  s u s p e n s io n  o f  t h e  s o i l  was pou red  

o n ,  and su ck ed  d r y .  A v e ry  t h i n  ev en  c o v e r in g  was 

e s s e n t i a l ,  a  t h i c k  l a y e r  g i v in g  t r o u b l e  t h r o u g h  c u r l i n g  

and c r a c k i n g  on d r y i n g .  When q u i t e  d r y ,  t h e  d i s c  was 

p r e s s e d  f l a t  b e tw ee n  l a y e r s  o f  b l o t t i n g  p a p e r .  T h is  

g i v e s  t h e  a i r  d r y  s o i l  c o lo u r  and e l i m i n a t e s  t h e  e f f e c t
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o f  m o is tu r e  on t h e  s o l i  c o l o u r .  T h in  g lu e  and 

c e l l u l o i d  cem ent w ere  t r i e d  I n  t u r n  t o  a c t  a s  

a d h e s i v e s ,  b u t  w ere  fo und  t o  d a rk e n  t h e  d i s k  c o n s i d e r a b l y .  

I t  was t h e n  o b se rv e d  t h a t  u n l e s s  f r a c t i o n s  3 and 4 w ere  

v e r y  low , t h e  d i s c ,  even  w i th o u t  a d h e s i v e ,  c o u ld  s t a n d  

a  f a i r  amount o f  h a n d l i n g ,  and c o u ld  be  u se d  a s  a 

pe rm anen t c o lo u r  r e c o r d  I f  c a r e f u l l y  s t o r e d .  A h o le  

w as punched and t h e  d i s c  mounted above t h e  s t a n d a r d  

d i s c s  a s  shown In  t h e  d i a g r a m . * When t h e  m o to r  I s  

sp e e d e d  u p ,  tw o c o lo u r e d  r i n g s  a r e  p ro d u c e d .  The 

s e g m en ts  a r e  s e t  t o  p roduoe  a  c o l o u r  I d e n t i c a l  w i t h  

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

done  by t r i a l  and e r r o r .

C o lo u r  d l s o s  w ere  p r e p a r e d  o f  t h e  66  sam p le s  

o f  t h e  10 p r o f i l e s  exam in ed . N a t u r a l  and m in e r a l  

o o l o u r s  w ere  a n a ly s e d  and t h e  r e s u l t s  a r e  p r e s e n t e d  

I n  t a b l e s .

The a p p a r a t u s  I s  c h e a p  t o  p r e p a r e ,  r a p i d  and 

s e n s i t i v e  I n  u s e ,  and t h e  r e s u l t s  a r e  r e p r o d u c i b l e  In  

any  p a r t  o f  t h e  w o r ld  by any w o rk e r  u s i n g  s i m i l a r
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s t a n d a r d  d l s o s ,

A t r u e  e x p r e s s io n  o f  t h e  c o lo u r  I s  n o t  

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

n a t u r a l  s o i l .  M o t t l i n g  I s  c au se d  when d r a in a g e  

c o n d i t i o n s  a r e  r e s t r i c t e d  o r  Impeded due t o  Im p erv io u s  

l a y e r s  o r  t o  t h e  e x i s t e n c e  o f  a  h ig h  w a t e r  t a b l e .  When 

a m o t t l e d  h o r i z o n  I s  sam pled* t h e  s o i l  I s  th o r o u g h ly  

m ixed I n  I t s  p r e p a r a t i o n  f o r  a n a l y s i s  and th e  r e s u l t s  

f o r  c o lo u r  a r e  a t  t h i s  s t a g e  o f  d o u b t f u l  v a lu e  f o r  

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

e x p r e s s i o n  m ust be  u s e d .  M o t t l i n g  o c c u r re d  In  some 

o f  t h e  p r o f i l e s  exam ined b u t  I t  was s l i g h t  and t h e  

sa m p le s  w ere  t r e a t e d  a s  t h e  o t h e r s .
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CORRELATION OP TEXTURE CLASSIFICATION BY HAND EXAMINATION 

AND MECHANICAL ANALYSIS.

I t  w as n o t i c e d  t h a t  t h e  t e x t u r e  a s s ig n e d  

t o  a  s o i l  I n  t h e  f i e l d  a t  t h e  t im e  of sa m p lin g  d id  

n o t  a lw a y s  a g r e e  w i t h  t h a t  a s s ig n e d  from  I t s  m e e h a n lc a l  

a n a l y s i s .  D i s c r e p a n c i e s  o c c u r r e d  t o o  f r e q u e n t l y  t o  be 

a c c o u n te d  f o r  by a c c i d e n t  o r  by e r r o r  o f  Judgem ent and 

I t  w as d e c id e d  t o  make I n v e s t i g a t i o n .  The d iv e r g e n c e  

was most n o t i c e a b l e  w here  s o l i  and s u b s o i l  w ere  s a m p le d • 

I n  n e a r l y  e v e ry  c a s e  t h e  s u b s o i l  was d e s c r i b e d  a s  

b e lo n g in g  t o  a  h e a v i e r  c l a s s  t h a n  t h e  s o i l  y e t  t h e  

a n a l y s e s  showed b u t  l i t t l e  d i f f e r e n c e .

693  8 o i l s  w ere  sam pled  and d e s c r i b e d  i n  t h e  

f i e l d  i n  a  lo n g  s e r i e s .  L a te r*  t h e s e  w ere  c l a s s i f i e d  

f ro m  t h e  f i e l d  n o t e s .  The t e x t u r e  was a l s o  d e te rm in e d  

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

The r e s u l t s  a r e  p r e s e n t e d  i n  t a b l e  (1 )  w h ic h  I s  

c o n d en se d  I n  t a b l e  (2 ) .

409  s o i l s  w e re  sam pled  and c l a s s i f i e d  d i r e c t
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I n  t h e  f i e l d .  T e x tu re  was d e te rm in e d  by a b b r e v i a t e d  

m e c h a n ic a l  a n a l y s i s  and t h e  amount o f  c o r r e l a t i o n  I s  

shown I n  t a b l e  (3 )*

T e x tu r e  f ro m  a n a l y t i c a l  d a t a  I s  a r r a n g e d  

h o r i z o n t a l l y  and f ro m  f i e l d  o b s e r v a t io n s *  v e r t i c a l l y ,  

e . g .  T a b le  2 -  Of 28  s o i l s  d e s c r i b e d  a s  Sb> m e c h a n ic a l  

a n a l y s i s  showed 1 t o  be  a n  Sa> 16 t o  be  Sb* 10 t o  b e  

La and 1 t o  be P e a t .
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Sa

Sb

La

Lm

Lb

P*

TABLE 1 ,

T e x tu r e  c l a s s i f i c a t i o n  F i e l d  V. L a b o r a to r y .

Sa Sb La Lm Lb C P ea t

IS

hS

1L

12

mL 20 42

18 20

42

58

21 27

h-oL

cL 21 14

oL-C

cL-C

PtyL

P e a t
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TABLE 2 ,

T e x tu re  c l a s s i f i c a t i o n  F i e l d  V. L a b o r a to r y .
■ ' [

Sa Sb La Lm Lb C
1 -■

Sa

Sb

La

Lm

Lb

C

P e a t

P e a t

228

114

22 14

41

Sa

Sb

La

Lm

Lb

C

P e a t

T o t a l

$  L i g h t e r

3 . 4

12.6

3 7 .4

6 1 .5

56 I n  ag reem en t $  H e a v ie r

2 1 .9

5 7 .2  

67.6

5 6 .2  

3 5 . 9

100

100

6 4 .2

3 8 .4

19.6

6 . 4

2 .6

1 3 .9
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TABLE 3 .

T e x tu r e  c l a s s i f i c a t i o n  F i e l d  V. L a b o r a to r y .

| Sa
T"
| Sb

! .

Lm

Lb

C

P e a t

P e a tSa Sb La Lm Lb

20 58

18

176

56 L i g h t e r  $  I n  ag reem en t 56 H e a v ie r

Sa

Sb

La 2 5 .0

Lm 3 7 .5

Lb 5 2 .4

C

P e a t

T o t a l  3 8 .8
( e x o l . P t . )

6 8 .7

4 0 .8

3 1 .0

100

4 2 .1

6 . 3

2 1 . 7

16.6

1 9 .1
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I t  may be  w e l l  t o  d i s c u s s  t h e  m e c h a n ic a l  

c o m p o s i t io n  o f  t h e  s o i l  a t  t h i s  s t a g e .  P h y s i c a l ly *  

s o i l  i s  a  h e te r o g e n o u s  m ass o f  m in e r a l  p a r t i c l e s  w i t h  

a  c e r t a i n  amount o f  o rg a n ic  m a t te r*  m o is tu re *  and a i r .

The s o i l *  a f t e r  p r e p a r a t i o n  f o r  m e c h a n ic a l  a n a l y s i s *  has  

b e e n  p a s se d  th r o u g h  t h e  2  mm. s i e v e .  T h is  ”A l r  d ry  f i n e  

e a r t h "  c o n s i s t s  o f  p a r t i c l e s  r a n g in g  fro m  2  mm. In  

d i a m e t e r  down t o  t h e  v e r y  f i n e s t  o f  c o l l o i d a l  c l a y .  The 

p a r t i c l e s  a r e  g raded*  a c c o r d in g  t o  t h e i r  e f f e c t i v e  

d ia m e te r s *  I n t o  f o u r  f r a c t i o n s *  In  t h e  r e v i s e d  o f f i c i a l  

m ethod f o r  m e c h a n ic a l  a n a l y s i s  ( 1 6 ) .  These  a r e : -

(1 )  C o a rse  sand  2 mm. -  .2  mm.

(2 )  F in e  sand  .2  mm. -  .02  mm.

(3 )  S i l t  .02  mm. -  .002  mm.

(4 )  C lay  below  .002  mm.

The v a r y i n g  p r o p o r t i o n s  o f  t h e s e  f r a c t i o n s  

d e te r m in e  t h e  t e x t u r e  o f  t h e  s o i l *  I . e .  a  s o i l  w i t h  

a  l a r g e  p r o p o r t i o n  o f  s i l t  and o l a y  w i l l  be  'h e a v y 9

w h i le  one w i t h  much c o a r s e  and  f i n e  sa n d  w i l l  be

'lig h t1.
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I n  t h e  l a b o r a t o r y  t h e  f r a c t i o n s  a r e  e s t im a t e d  

a s  u l t i m a t e  p a r t i c l e s .  Under f i e l d  c o n d i t i o n s *  I . e .

I n  t h e  n a t u r a l  s t a t e *  t h e  p a r t i c l e s  a r e  bunched t o g e t h e r  

t o  fo rm  a g g r e g a t e s  w h ic h  a r e  e f f e c t i v e  a s  l a r g e r  p a r t i c l e s .  

They may be h e ld  t o g e t h e r  by t h e  humus w h ic h  I s  d e s t r o y e d  

by t h e  p r e - t r e a t m e n t  w i t h  hy d rog en  p e ro x id e *  o r  cem ented  

by  c a lc iu m  o r  o t h e r  compounds w h ic h  a r e  d i s s o l v e d  ou t by 

t h e  h y d r o c h l o r i c  a c i d .  The c l a y  may be  k e p t  I n  t h e  

f l o c c u l a t e d  c o n d i t i o n  by t h e  a c t i o n  o f  l im e  o r  o t h e r  

compounds* a  c o n d i t i o n  w h ic h  I s  r e v e r s e d  on s h a k in g  

w i t h  ammonia. As a  r e s u l t *  t h e  n a t u r a l  s o i l  p o s s e s s e s  

' s t r u c t u r e '  w h ic h  I s  d i s t i n c t  fro m  ' t e x t u r e '  a s s e s s e d  by 

m e c h a n ic a l  a n a l y s i s .  The t e r m  ' s t r u c t u r e '  I s  u se d  h e re  

I n  t h e  s im p le  s e n s e  (43)*  m eaning  a  c o n d i t i o n  w here  t h e  

I n d i v i d u a l  p a r t i c l e s  e x i s t  In  a g g r e g a t e s  and I s  n o t  t o  

be  c o n fu s e d  w i t h  I t s  u s e  I n  t h e  compound sense*  I . e .  I n  

d e s c r i b i n g  s p e c i a l  fo rm s s u c h  a s  g r a n u la r *  crumby* 

co lum nar*  e t c .  The hand e x a m in a t io n  o f  s o i l  I n  t h e

f i e l d  th e n *  I s  a n  e x a m in a t io n  o f  s t r u c t u r e  w h ic h  I s  n o t  

a  fu n d a m e n ta l  p r o p e r t y  b u t  I s  o a p a b le  o f  a l t e r a t i o n  t o
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some e x t e n t .  S t r u c t u r e  I s  c l o s e l y  a s s o c i a t e d  w i t h  

' t i l t h ' ,  and t h e r e f o r e  a g r e e s  w e l l  w i t h  t h e  f a r m e r ' s  

o p in io n  o f  h i s  s o i l .  M o is tu re  c o n d i t i o n s  a r e  a p t  t o  

I n f l u e n c e  t h e  f f e e l f o f  t h e  s o l i ,  a  wet s o i l  t e n d i n g  t o  

g iv e  a s u g g e s t i o n  o f  h e a v i n e s s ,  and a d ry  s o i l  o f  

l i g h t n e s s .  Then a g a i n  t h e  s o i l ,  I f  u n d e r  g r a s s  f o r  a  

number o f  y e a r s ,  would  become somewhat com pacted w h i l e  

I f  r e c e n t l y  p loug hed  up w ould  d e f i n i t e l y  seem l i g h t e r .  

The p r e s e n c e  of o rg a n ic  m a t t e r  may t e n d  t o  g iv e  'b o d y '  

t o  a  l i g h t  s o i l  and t o  g iv e  ' l i g h t e n i n g 9 t o  a  heavy on e . 

D l s o u s s l o n  o f  r e s u l t s .

T ab le  2  shows r e s u l t s  f ro m  t h e  f i r s t  s e a s o n  

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

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

t o  be c l a s s e d  on t h e  heavy  s i d e .  I t  I s  o n ly  I n  r a r e  

c a s e s ,  how ever, t h a t  t h e  t e x t u r e  a s s e s s e d  by b o th  

m ethods d i f f e r s  by more t h a n  one o l a s s .  The Sb and 

La s o i l s  ou t  o f  ag reem en t p o s s i b l y  have had a  c e r t a i n  

p l a s t i c i t y  and c o h e re n c e  due  t o  o rg a n ic  m a t t e r  and 

m o is tu re  c o n d i t i o n s ,  w h i l e  t h e  Lm and Lb s o i l s  may have
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b e e n  a l t e r e d  by l im in g  and c u l t i v a t i o n  so  a s  t o  a p p e a r  

f a i r l y  f r i a b l e  o r  9c h a u n e r y 9.

T a b le  3 I s  oom plled  from  t h e  r e s u l t s  o f  t h e  

seo o n d  s e a s o n  I n  t h e  f i e l d .  Agreement h e re  I s  n o t  so  

good u n l e s s  I n  t h e  La c l a s s .  There  I s  a  p ronounced  

te n d e n c y  t o  c l a s s  on t h e  l i g h t  s i d e .  A s h o r t  s e r i e s  

w as u se d  d u r i n g  t h i s  s e a s o n  and t h e  s t a n d a r d  o f  

c o m p a r iso n  may u n c o n s c io u s ly  have b e en  somewhat a l t e r e d .  

The sa m p le s  w ere  t a k e n  c h i e f l y  I n  a  g r a z i n g  c o u n t r y  and 

t h e  mat o f  r o o t s  h a s  g iv e n  an  e f f e c t  o f  ' l i g h t n e s s 9. 

Many o f  t h e  d i s c r e p a n c i e s  w i l l  be due t o  b o r d e r  l i n e  

c a s e s  w h i l e  t h e  method o f  c l a s s i f i c a t i o n  c a n n o t  be 

c o n s i d e r e d  p e r f e c t  s i n c e  no a c c o u n t  I s  t a k e n  o f  t h e  

o rg a n ic  m a t t e r ,  c l a s s i f i c a t i o n  b e in g  made on a  m in e r a l  

b a s i s .  The e f f e c t  o f  o rg a n ic  m a t t e r  on t h e  h e a v i e r  

t y p e s  o f  s o i l  I s  d o u b t l e s s  a n  Im p o r ta n t  o n e .  

C o n c lu s io n s .

The r e s u l t s  I n  T a b le  2  shew ing  o v e r  64 p e r  

c e n t ,  a g re em e n t  may be c o n s id e r e d  r e a s o n a b le  when a l l  

f a c t o r s  a r e  c o n s i d e r e d .
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The u s e  o f  a  lo n g  s e r i e s  I n  t h e  f i e l d  i s  

i m p o r t a n t .  T h is  may be s h o r t e n e d  so  a s  t o  re d u c e  

t h e  number o f  c l a s s e s  i f  t h e  s o i l s  a r e  t o  be  mapped.

The f i g u r e s  show t h a t *  i n  t h i s  a re a *  t h e  

f r e q u e n c y  o f  sa m p lin g  and t h e  m apping o f  t h e  s o i l s  

f ro m  a n a l y t i c a l  d a t a  have b e en  f u l l y  J u s t i f i e d .

P e a t  and p e a ty  s o i l s  have b e e n  e x c lu d ed  from  

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

t h e  b a s i s  o f  l o s s  on i g n i t i o n  o n ly .
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PRELDgHARY PROFILE SURVEY,

A f a i r  i d e a  o f  t h e  s o i l  p r o f i l e  t o  a  d e p th  o f  

3 6 ” was o b ta in e d  u s i n g  t h e  a u g e r  a s  d e s c r i b e d  u n d e r  

" F i e l d  M e th o d s" .  About s i x  hundred  p r o f i l e s  w ere  

exam ined  I n  t h i s  w ay. A d ia g ra m  o f e a c h  was made on 

a  c a r d ,  t h u s : -

SOIL PROFILE N o ._  

MAP FARM

_GRO0P___

FIELD

TEXTURE COLOUR

6 "

12"

16"

IV) 3

3 0 "

3 6"
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T hese  w ere  s o r t e d  o u t  i n t o  g ro u p s  w i t h  a  v iew  

t o  p r e p a r i n g  a  p r e l i m i n a r y  p r o f i l e  map w h ic h  sh o u ld  be  o f  

g r e a t  a s s i s t a n c e  when t h e  a r e a  I s  t o  be  su rv e y e d  on t h e  

b a s i s  o f  t h e  s o i l  p r o f i l e .

A c co rd in g  t o  W. G. Ogg' (3 7 |»  a change i n  t h e  

s o l i  p r o f i l e  may be  e x p e c te d  w here  t h e r e  i s  a  change  i n  

c o l o u r  o r  t e x t u r e  o f  t h e  s u r f a c e  s o i l .  T h e r e f o r e  an  

a t t e m p t  was made t o  s o r t  t h e  c a r d  p r o f i l e s  I n t o  g ro u p s  

a c c o r d i n g  t o  t h e  c o l o u r  and t e x t u r e  o f  t h e  upperm ost 

l a y e r .  On t h i s  b a s i s  t h e  number o f  d i f f e r e n t  g ro u p s  was 

muoh t o o  l a r g e  t o  be  c o n v e n i e n t l y  d e a l t  w i t h  on t h e  map. 

I t  was fo u n d  i n  t h e  p r e p a r a t i o n  o f  t h e  o t h e r  maps ( S o i l  

T e x t u r e ,  pH, Lime R e q u ire m e n t)  o f  t h e  a r e a ,  t h a t  t h e  

maximum number o f  d i f f e r e n t  c l a s s e s  sh o u ld  n o t  exceed  

e i g h t .  I f  t h e  c a rd  p r o f i l e s  w ere  g rou ped  a c c o r d in g  t o  

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

c o u ld  be  l i m i t e d  t o  e i g h t .

G roups i n  f i r s t  s o r t i n g  -

(1 )  No c o l o u r  change  t o  t h e  d e p th  exam ined ,

(2 ) U n d e r ly in g  s o i l  l i g h t e r  i n  c o lo u r  t h a n  s u r f a c e  s o i l .

(3) Grey o r  g r e y i s h  l a y e r  i n  p r o f i l e  o r  g re y  s o i l .
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(4 )  U n d e r ly in g  s o i l  r e d  o r  w i t h  r e d d i s h  t i n g e .

(5 )  P a s s in g  i n t o  p u r p l e  h row n.

I t  w as fo u n d  n e c e s s a r y  t o  s u b d iv id e  ( l ) ,  (2 )  

and  (3 )  so  t h a t  t h e  c l a s s e s  a d o p te d  f o r  m apping a r e  now

(1 )  No c o l o u r  change  t o  d e p th  exam in ed .

( l a )  As ( 1 ) ,  b u t  s o i l  i s  r e d  i n  c o l o u r .

(2 )  U n d e r ly in g  s o i l  l i g h t e r  i n  c o l o u r  t h a n  s u r f a c e  s o i l .

(2 a )  As ( 2 ) ,  b u t  l i g h t e r  l a y e r  i s  y e l lo w  o r  w i t h  y e l lo w  
t  i n g e .

(3 )  Grey o r  g r e y i s h  l a y e r  i n  p r o f i l e  o r  g re y  s o i l .

(3 a )  As ( 3 ) ,  b u t  w i t h  e v id e n c e  o f  a c c u m u la t io n  a t  a  
lo w e r  l e v e l .

(4 ) U n d e r ly in g  s o i l  r e d  o r  w i t h  r e d d i s h  t i n g e .

(5 )  P a s s in g  i n t o  p u r p l e  b row n .

Owing t o  t h e  number of t y p e s  i n  g ro u p s  3 s a d  3a  > 

d i s t i n c t i o n  had t o  b e  made. G f o i l  owing t h e  g ro u p  number 

s i g n i f i e s  t h a t  t h e  g r e y  l a y e r  i s  on t h e  s u r f a c e ,  w h i l e  P 

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

p e a t .

T h e re  i s , a s  y e t ,  no d a t a  a v a i l a b l e  r e g a r d i n g  

t h e s e  p r o f i l e s  and t h e y  have  b e e n  g rouped  on t h e  b a s i s  o f
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c o l o u r  s i m i l a r i t y  o n ly .  I t  may r e a s o n a b ly  be  a n t i c i p a t e d  

t h a t  when sa m p lin g  i s  done and a n a l y s e s  a r e  made, t h a t  t h e  

num ber o f  c l a s s e s  w i l l  be  c o n s i d e r a b ly  r e d u c e d .  I t  seems 

a d v i s a b l e ,  how ever, t o  e r r  on t h e  s a f e  s i d e  by u s i n g  r a t h e r  

a  l a r g e  number o f  c l a s s e s  i n  t h e  p r e l i m i n a r y  map.

I n  o r d e r  t o  p e rm i t  o f  p r e s e n t i n g  a  f a i r  amount 

o f  d e t a i l  and t o  p e rm i t  o f  i t s  b e in g  s u b m i t te d  h e r e w i t h ,  

t h e  map was p r e p a re d  on t h e  s c a l e  o f  2"  t o  t h e  m i le  and 

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

e a c h  g ro u p  i s  shown i n  c o l o u r .  I t  i s  s u g g e s te d  t h a t  

t h i s  map be u se d  i n  c o n j u n c t i o n  w i t h  t h e  S o i l  T e x tu re  

Map when i t  i s  d e s i r e d  t o  s e l e c t  t h e  s i t e s  o f  t h e  p i t s  

i n  t h e  d e t a i l  p r o f i l e  s u r v e y .  Changes i n  t h e  p a r e n t  

m a t e r i a l  may be  o b ta in e d  from  t h e  g e o l o g i c a l  m aps. 

T opography  may b e  Judged  f ro m  t h e  c o n to u r s  g iv e n  on t h e  

t e x t u r e  map l e a v i n g  o n ly  su c h  f a o t o r s  a s  v e g e t a t i o n ,  

d r a i n a g e  and m o is tu r e  c o n d i t i o n s  t o  be  c o n s id e r e d  i n  

t h e  f i e l d .  The t im e  and l a b o u r  saved  by  u s in g  t h i s  

map w i l l  be  r e a l i s e d ,  when i t  i s  c o n s i d e r e d ,  t h a t  two 

w o rk e r s  i n  an  a r e a  su o h  a s  t h i s ,  w here  t h e r e  a r e  few 

e x p o s u r e s ,  c a n  o n ly  open and exam ine a t  t h e  m ost f o u r  

p i t s  p e r  d a y .
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Red-brown 
w i t h o u t  change

Brown 
w i t  nou t  
c hange

Brown
p a s s i n g  t o  l i g h t e r  brown

Brown
w i t h  y e l lo w  brown h o r i z o n
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3

Brown s o i l
w l t n  g r e y i s h  h o r i z o n

3P

P a a ty  s o i l  o r
p e a t  w i t h  b l e a c h e d  l a y e r
over  brown s o i l

G reyish  s o i l  
p a s s i n g  I n t o  brown

3A G

•' ;5. s * vh'-'

G r e y i s h  s o i l
p a s s i n g  i n t o  r e d d i s h  brown.



-  5 7  -

3A

Dark brown s o i l
w i t h  g r e y i s h  brown h o r i z o n
p a s s i n g  i n t o  r e d d i s h  brown

4

Brown s o i l
p a s s i n g  i n t o  r e d d i s h  brown

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

Brown 3 0 I I
p a s s i n g  i n t o  p u r p l e  brown
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P r e l i m i n a r y  P r o f i l e  Map -  D i s c u s s io n ,

A l a r g e  p r o p o r t i o n  o f  t h e  map I s  r e p r e s e n t e d  by 

g r o u p s  4 and 5» I . e .  brown s o i l s  p a s s in g  I n t o  r e d  o r  

p u r p l e  w i t h  d e p t h .  T h is  may b e  e x p la in e d  by t h e  g r e a t  

e x t e n t  o f  t h e  re d  s a n d s to n e s  I n  t h e  a r e a  and t h a t  t h e s e  

r e d  o r  p u r p l e  h o r i z o n s  a r e  t h e  p a r e n t  m a t e r i a l s .

P r o f i l e s  o f  g ro u p  1 a r e  c h i e f l y  c o n f in e d  t o  

t h e  s o i l s  on t h e  r a i s e d  b e a c h e s .  E ls e w h e re ,  re d  o r  

p u r p l e  h o r i z o n s  m igh t have b e e n  e n c o u n te re d  had 

e x a m in a t io n  b e e n  made t o  a  g r e a t e r  d e p th .  Red s o i l s  

I n  g ro u p  1A a r e  few and a r e  fo und  n e a r  a r e a s  o f v o l c a n ic  

r o c k s .

S o i l s  i n  g ro u p  2 p ro b a b ly  owe t h e i r  l i g h t e n i n g  

o f  c o l o u r  t o  a s m a l l e r  c o n te n t  o f  o rg a n ic  m a t t e r  I n  t h e  

u n d e r l y i n g  l a y e r s  and may n o t  d i f f e r  fu n d a m e n ta l ly  f ro m  

g ro u p s  1 ,  4 and 5 .

P r o f i l e s  s u c h  a s  2A a r e  o n ly  foun d  t o  o c c u r  

I n  v e r y  o c c a s i o n a l  I s o l a t e d  p a t c h e s .  The y e l lo w  h o r i z o n s  

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

o o l o u r  d e v e lo p e d  may be  due t o  t h e  d r a i n a g e  c o n d i t i o n s .
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G ro ups  3 and 3A a r e  t h o s e  w h ic h  have g re y  o r  

g r e y i s h  l a y e r s  somewhere i n  t h e  p r o f i l e .  I t  a p p e a r s  t h a t  

I n  many c a s e s  t h e  names o f  t h e  fa rm s  w i t h  su c h  s o i l s  a r e  

h i g h l y  s i g n i f i c a n t .  The a r e a s  c o n c e rn e d ,  a p a r t  f ro m  t h e  

p e a t  d i s t r i c t s ,  a r e  n o t  e x t e n s i v e  and t h e r e  may on ly  be  

a  s m a l l  p a r t  o f  t h e  fa rm  In  one o f  t h e s e  g r o u p s .  Such 

names a s  M oss, M u ir ,  and Wood f i g u r e  p r o m in e n t ly ,  e . g .  

M osshead , M o s s g e l l ,  M ossblown, M o ss ld e ,  B a rm u lr ,  B a r m u l r h l l l ,  

W o o d h i l l ,  W oodslde, Shawwood. O th e rs  w i t h  some 

s i g n i f i c a n c e  a r e  B la c k d y k e ,  B la c k s I d a ,  Bogend, B r a c k e n h l l l ,  

N ew lan d s . I n  most c a s e s ,  t h e r e  I s  no lo n g e r  any  s i g n  o f  

m o ss ,  o f  m u lr ,  o r  o f  wood. The g re y  l a y e r s ,  how ever, a r e  

I n d i c a t i o n s  t h a t  t h e  s o i l  h a s  b e e n  r e c la im e d  fro m  su c h  an  

o r i g i n a l  s t a t e .  D ecided  g re y  l a y e r s  w ere  on ly  found  

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

o r  I n  c u l t i v a t e d  s o i l s .  T here  I s  now l i t t l e  moss e x c e p t  

on t h e  h ig h  la n d  and I n  o c c a s i o n a l  w a te r lo g g e d  h o l lo w s .

Many o f  t h e  p r o f i l e s  I n  g ro u p  3 bave t h e  g r e y i s h  l a y e r  

a t  0 -  9 " ,  and o f t e n  t h e  g re y  am ounts o n ly  t o  a  t i n g e .

I t  may be r e a s o n a b ly  supposed  t h a t  a t  one t im e  t h e  g re y



c o l o u r  was p red o m in an t due  t o  e x c e s s iv e  l e a c h i n g  b u t  

t h a t  t i l l a g e  o p e r a t i o n s  and change  o f  v e g e t a t i o n  have 

b r o u g h t  a b o u t  a  r e d i s t r i b u t i o n  o f  t h e  s e s q u l o x l d e s .

I n  g ro u p  3A t h e  e v id e n c e  of a c c u m u la t io n  was 

t h e  o c c u r r e n c e  of a  r e d d i s h  h o r i z o n  u n d e r  t h e  g r e y .

T h e re  i s  t h e  p o s s i b i l i t y  t h a t  t h i s  may be t h e  p a re n t  

m a t e r i a l  and t h e  g re y  may be  cau sed  by  Impeded o r  

r e s t r i c t e d  d r a in a g e  w h ic h  o n ly  d e t a i l e d  s tu d y  I n  t h e  

f i e l d  and l a b o r a t o r y  c an  p r o v e .

A number o f  p r o f i l e s  have b e e n  I n s p e c te d  I n  

w e l l  grown woods w i th o u t  h a v in g  b e e n  d e s c r i b e d  i n  p a r t i c u l a r  

o r  h a v in g  b e e n  sa m p le d .  G e n e r a l l y ,  u n d e r  t h e  t r e e s  w here  

t h e r e  I s  a  good a c c u m u la t io n  o f  l i t t e r ,  a  b le a c h e d  l a y e r  

w as fo u n d  and a  h o r i z o n  show ing a c c u m u la t io n  a t  a  g r e a t e r  

d e p t h ,  i . e .  a  t y p i c a l  p o d s o l .  However, w here  t re e sw w re  

t h i n  and g r a s s  was a b l e  t o  grow , no s i g n s  o f  l e a c h i n g  w ere 

f o u n d .  Such d i f f e r e n c e s  In  p r o f i l e  w ere  som etim es 

o b s e rv e d  o n ly  a  few y a r d s  a p a r t .  T h is  would  s u g g e s t  

t h a t  t h e  s u r f a c e  l a y e r  p l a y s  a  v e ry  l a r g e  p a r t  I n  t h e  

d e v e lo p m e n t  o f  t h e  p r o f i l e .
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T en p r o f i l e s  have  b e en  exam ined In  t h e  f i e l d  

an d  I n v e s t i g a t e d  In  t h e  l a b o r a t o r y  and t h e  r e s u l t s  a r e

now s u b m i t t e d .  E ach  I s  d i s c u s s e d  a f t e r  t h e  r e s u l t s  o f

a n a l y s i s  and a l l  a r e  d i s c u s s e d  I n  g e n e r a l  a t  a  l a t e r  

s t a g e .

PROFILE NO. 1

L o c a t i o n  -  E xposure  n e a r  W esttown B r id g e  5 m i l e s
e a s t  o f  M a u c h l ln e .

E l e v a t i o n  -  650 f e e t .

T opography -  S lo p in g  h i l l s i d e .

V e g e t a t i o n  -  P a s t u r e .

D ra in a g e  -  F r e e .

P a r e n t  M a t e r i a l  * B o u ld e r  c l a y  on c e m e n ts to n e  group*
C a l c l f e r o u 8  S a n d s t o n e  S e r i e s .

H o r iz o n

1

D ep th
( I n c h e s )
0 - 7 Very d a r k  brow n L a .

2 7 mm 15 R e d d is h  brown Sb .

3 15 - 30 F a i n t  p u r p l e  brown L a .

4 30 • 42 F a i n t  p u r p l e  brown Sb .

5 42 - 50
s l i g h t l y  I n d u r a t e d .  
Y ellow  brown S b .

6 50 53 Rock b l u e  g re y  w i t h  w h i t e

7 53 70

m o t t l i n g .  Crum bles I n  hand 

Y ellow  brown Sb .
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TABLE 4 ,

P r o f i l e  No. 1 .  M e c h a n ic a l  a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e r c e n ta g e s  'A i r  d ry  f i n e  e a r t h '  (<2 mm.]

H o r .
D r ie d  a t

S l i t  
105° C

C lay  56 M o i s t .
L o ss
on
I g n .

|j 088
h£ °2

1 5 0 .9 1 3 4 .4 5 5 .6 2 7 .4 8 4 . 1 1 4 .9 1 0 .4

2 4 0 .7 6 3 9 .9 5 6 .4 8 8 .3 1 3 .0 7 .0 1 .5

3 2 0 .6 5 3 8 .6 0 1 4 .1 8 1 8 .5 0 1 .6 3 . 9 0 . 9

4 2 8 .6 6 4 0 .1 7 6 .7 9 1 4 .2 0 1 .0 1 .6 0 .8

5 3 0 .6 4 4 8 .9 8 8 .5 3 10 .3 0 0 . 7 1 .7 0 . 4

6 Rock

7 4 4 .3 4 3 8 .3 3 7 .2 2 9 .5 3 0 . 7 2 .2 1 .4

H o r .
C o a rse  
Sand $

F in e  
Sand $

F r a c t i o n s
S l i t  £  
I g n i t e d

C lay  io
PH
W ater

PH
CaCl2

Lime
r e q . #
CaCOz

1 5 9 .8 2 3 3 .2 1 4 .4 1 3 .2 6 6 .1 2 4 .5 6 .288
2 3 9 .7 8 3 7 .9 6 5 .6 2 6 .0 8 6 .4 0 4 .8 8 .245

3 2 6 .1 0 3 7 .9 0 1 3 .3 1 1 6 .5 6 5 .7 6 4 .6 6 .165
4 2 8 .5 6 4 7 .6 6 6 .4 2 1 3 .4 0 5 .8 1 4 .9 1 .071
5
6

3 0 .5 4 4 8 .4 2 8 .0 5 9 .4 9 5 .7 7 4 .7 0 .066

V

7 4 3 .9 0 3 7 .5 7 6 .7 5 8 .5 7 5 .8 1 4 .8 8 .072
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PROFILE 1 * D i s c u s s io n .

M e c h a n ic a l  A n a l y s i s .

H o r iz o n s  show c o n s i d e r a b l e  v a r i a t i o n s  In  t e x t u r e  

w h ic h  a r e  p ro b a b ly  o f  g e o l o g i c a l  r a t h e r  t h a n  o f  p e d o lo g l c a l  

o r i g i n .  T here  I s  an  I n c r e a s e  In  h o r i z o n  2 o f  t h e  f i n e r  

f r a c t i o n s  due t o  m e c h a n ic a l  l l l u v l a t l o n .  The l a r g e  d ro p  

I n  t h e  c l a y  c o n te n t  oven d r y  and I g n i t e d  In  h o r i z o n  1 

I s  p a r t l y  due t o  o rg a n ic  m a t t e r  s i n c e  I t  w i l l  be remembered 

t h e r e  was no p r e - t r e a t m e n t  w i t h  hy d ro g en  p e r o x id e .

M o is tu re *  L oss  on I g n i t i o n  and L oss by  Hydrogen P e r o x id e .

The f i g u r e s  f o r  t h e s e  a r e  ro u g h ly  p a r a l l e l  and 

a r e  g r e a t e s t  I n  h o r i z o n  1 .  I g n i t i o n  l o s s  i n  h o r i z o n  3 

I s  due c h i e f l y  t o  combined w a te r  I n  t h e  c l a y  a s  t h i s  

f r a c t i o n  I s  h i g h .  

pH and Lime R e q u ire m e n t .

The u n d e r l y i n g  l a y e r s  a r e  more a c id  t h a n  t h e  

s u r f a c e  l a y e r  w i t h  t h e  e x c e p t io n  of 2 .  1 and 2*

th o u g h  n o t  v e ry  a c id *  a r e  s t r o n g l y  b u f f e r e d  a s  shown by 

t h e  h ig h  L . R. T h is  must be  due c h i e f l y  t o  o rg a n ic  

m a t t e r  s i n c e  d a y  I s  low and lo w e r  l a y e r s  show



p r a c t i c a l l y  no b u f f e r i n g .

C o lo u r .

T here  I s  a  l a r g e  amount o f  b l a c k  I n  h o r i z o n s  1 

and  2 .  T h is  I s  a c c o u n te d  f o r  by t h e  o rg a n ic  m a t t e r  

s i n c e  I t  I s  c u t  down c o n s i d e r a b l y  by  t h e  p e ro x id e  t r e a t m e n t .  

T h e re  I s  s l i g h t  e v id e n c e  o f  b l e a c h i n g  I n  t h e  m in e r a l  c o lo u r  

o f  1 and e n r ic h m e n t  i n  2  o f  s e s q u l o x l d e s  may be r e s p o n s i b l e  

f o r  t h e  r e d d i s h  t i n g e .  I t  I s  n o t  p o s s i b l e  t o  d e c id e  w here  

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



m r z *  s c .  2

LoeeXlasi * E xpo su re  on b a n k  o f  E lv e r  Cojrlt a t  An Id  B y re * .

E l e v a t i o n  * 300 f « e t .

T o p o g ra p h j  -  T ory  g e n t l j r  s l o p i n g .

V ogatation  * Pastnr#

Dralnaga -  Free

P a r e n t  M a t e r i a l  -  F r e s h w a te r  A lluy iu m  -  Second T e r r a c e .

r l z o n

1

D ep th  
( In c h e s )  
0 - 9 D a r k is h  brown L a .

2 9 - 18 Brown L a .

3 18 - 27 Brown L a .

4 27 m 31 D a r k is h  brown S b .

5 31 - 33 Brown L a .

6 33 - 38 D a r k is h  brown Sb .

7 38 - 40 F a i n t  g re y  brown Lm.

8 40 - 42 D a r k is h  brow n L a .

9 42 - 44 D ark  brow n S a .
w i t h  b l a c k  s h a l e  and g r a v e l

L0 44 - 48 D ark  brown S a .  
w i t h  brown g r a v e l .
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TABLE 6

P r o f i l e  No« 2 .  M e ch a n ica l  a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e r c e n t a g e s  *Air d ry  f i n e  e a r th *  (<2 mm,)|

H o r .
C oarse  
Sand Jb

F in e  . 
Sand %

D rie d  a t
S i l t  £  

105 “C
C lay M o i s t .

L 0S 8
on
I g n .

L 08!
by

*2°^

1 1 9 .7 1 4 6 .1 8 1 9 .1 2 1 1 .9 9 2 . 5 7 .1 5 .7

2 2 2 .4 3 4 2 .3 4 1 6 .9 7 1 5 .0 6 2 . 7 5 .6 1 .5

3 1 9 .6 5 5 0 .1 2 12 .6 0 1 5 .4 7 1 .9 3 . 8 1 .8

4 2 4 .1 2 6 0 .6 7 5 .5 7 6 .9 3 1 .7 3 .0 1 .3

5 2 7 .0 3 5 0 .8 8 9 .3 3 1 0 .1 2 1 .5 2 . 9 1 .0

6 2 1 .1 5 6 7 .9 9 4 .6 8 4 .6 1 1 .4 2 . 3 0 . 4

7 5 .5 6 6 0 .2 5 1 9 .6 1 1 2 .6 0 1 .5 3 . 0 1 .3

8 1 1 .0 1 6 0 .7 8 1 3 .1 9 1 3 .4 0 2 . 0 3 . 8 0 . 3

9 7 6 .8 5 1 4 .4 4 3 .1 6 2 . 6 8 1 .8 3 .5 1 .1

10 7 9 .7 4 1 3 .8 2 2 .5 9 2 .6 0 2 .0 3 .5 1 .2
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TABLE 6  ( C o n t d . )

C o a r s e  P i n e  pH pH L im e
H o r .  S a n d  $6 S a n d  56 S i l t  C la y  $  W a te r  C a C lg  r e q . $

P r a o t i o n s  i g n i t e d .  CaCO^

1 1 8 .6 1 4 4 .9 6 1 7 .1 2 8 .9 8 5 .6 7 4 .3 9 .227

2 2 1 .3 0 4 1 .5 5 15 .6 2 1 2 .9 9 5 .8 6 4 .7 6 .165

3 1 9 .2 2 4 9 .3 9 1 1 .7 3 1 3 .4 9 5 .9 5 4 .9 7 .128

4 2 3 .4 9 5 9 .6 5 5 .0 6 5 .8 3 6 .2 8 5 .6 1 .084

5 2 6 .5 3 5 0 .0 7 8 .6 5 8 .7 5 6 .1 9 5 .3 5 .084

6 2 0 .7 1 6 6 .7 8 4 .2 0 3 .7 2 6 .2 6 5 .5 6 .068

7 5 .4 6 5 9 .3 5 1 8 .7 8 1 1 .1 2 6 .2 6 5 .3 1 .068

8 10*66 5 9 .6 9 1 2 .3 5 1 1 .7 3 6 .2 8 5 .4 0 .090

9 7 6 .0 4 13 .8 5 2 .8 2 2 . 1 9 6 .3 2 6 .1 4 .048

10 7 7 .1 2 1 3 .1 8 2 .2 8 2 .1 3 6 .3 2 6 .2 1 .060
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PROFILE 2 * D i s c u s s io n .

T h e re  a r e  c o n s i d e r a b le  v a r i a t i o n s  i n  t e x t u r e  

a s  m ight be e x p e c te d  fro m  t h e  f o r m a t io n .  T here  i s  a  s m a l l  

i n c r e a s e  i n  c l a y  i n  h o r i z o n  2  o v e r  1 .  A l l  h o r i z o n s  a r e  

f a i r l y  l i g h t  i n  t e x t u r e ,  t h u s  a l lo w in g  f r e e  d r a i n a g e .

M o i s t u r e ,  l o s s  on i g n i t i o n  and l o s s  by p e ro x id e  

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

o f  o rg a n ic  m a t t e r  t o  18" b u t  c h i e f l y  i n  t h e  t o p  9 " .  F ig u r e s  

f o r  p e ro x id e  l o s s  i n  t h e  o t h e r  h o r i z o n s  a r e  p ro b a b ly  due 

t o  s o l u t i o n  o f  s m a l l  q u a n t i t i e s  o f  sesqu lox ldeB  and o t h e r  

oom pounds. The In c r e a s e s  i n  i g n i t i o n  l o s s  i n  8 ,  9 and 10 

w i t h  no I n c r e a s e  i n  p e ro x id e  l o s s  a r e  due t o  t h e  p r e s e n c e  

o f  s h a l e  o r  c a rb o n a c o u s  m a t e r i a l  w h loh  i s  n o t  e a s i l y  

o x i d l s a b l e ,

The pH i n c r e a s e s  w i t h  d e p th  w h i l e  t h e  l im e  

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

t h e  lo w er  l a y e r s  on t h e  a d d i t i o n  o f  o a lc lu m  c h l o r i d e  

shows t h a t  t h e  s o i l s  have l i t t l e  r e p l a c e a b l e  h y d ro g e n .

E x a m in a t io n  o f  c o l o u r  shows no e v id e n c e  o f  

l e a c h i n g  o r  a c c u m u la t io n .  T here  i s  a  s l i g h t  l i g h t e n i n g
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o f  o o lo u r  i n  1 -  6  w i t h  p e r o x i d e .  I n  t h e  o t h e r  h o r i z o n s  

t h e  d a r k  c o lo u r  I s  due t o  s h a l e  and t h e  m in e r a l  c o lo u r  

show s l i t t l e  c h a n g e .  The c o lo u r  v a r i a t i o n s  a r e  due 

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

down by  t h e  s t r e a m .
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PROFILE Ho, 5

L o c a t io n  * E xpo su re  on ban k  o f  R iv e r  Coyle on 
C a r b l e s t o n  M a in s .

E l e v a t i o n  -  250 f e e t .

T opography  -  Very g e n t l y  s l o p i n g .

V e g e t a t i o n  -  P a s t u r e ,

D ra in a g e  -  F r e e ,

P a r e n t  M a t e r i a l  -  F r e s h w a te r  A llu v iu m  -  p r e s e n t  t e r r a c e .  

H o r iz o n  D ep th
( I n c h e s )

1 0 - 12 D ark  brown L a .

2 12 - 28 D ark  brown La*

3 28  - 42 D ark  brown S b .

4 42 - 48 D ark  brown S a .

5 1GOV

54 D ark brown L a .
w i t h  b le a c h e d  sand  g r a i n s .

6 54 D ark  p u r p l e  brown m udstone 
w i t h  ro und ed  p e b b le s  and s t r i a t e d  
f l a t  s t o n e s .
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TABLE 8 .

P r o f i l e  No. 3 M e c h a n ic a l  a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e r c e n t a g e s  *Alr d ry  f i n e  e a r th *  (<2 mm

H o r .
C o a rse  
Sand %

P in e  
Sand <jt

D r ie d  a t

S i l t  #  

105 *C.

Clay ^ M o is t .
L oss
on
I g n .

L oss
by
H2 °2

1 1 4 .1 3 4 7 .4 6 1 7 .3 7 1 7 .2 8 2 . 8 6 .6 3 .1

2 1 2 .4 9 4 8 .4 0 1 7 .0 8 1 9 .1 4 2 . 9 6 .3 1 .5

3 1 1 .5 7 5 7 .6 7 1 3 .1 1 1 3 .3 7 2 . 7 5 .1 1 .2

4 3 9 .6 4 4 9 .6 4 5 .0 9 3 .9 8 1 .6 2 . 9 0 . 7

5 1 0 .3 6 6 6 .2 6 1 0 .5 4 8 .8 3 2 . 4 4 .3 1 .6

6 1 6 .9 5 4 0 .7 1 1 9 .6 8 2 0 .8 3 1 .3 4 .0 1 .6

H or.
C oarse  
Sand %

P in e  . . , 
Sand £  S i l t  £  C lay  56

F r a c t i o n s  I g n i t e d

PH
W ater

PH
CaCl2

Lime
r e q . $
CaCO^

1 1 3 .3 9 4 6 .5 9 1 5 .7 7 1 4 .2 9 5 .9 8 4 .8 7 .167

2 1 1 .9 9 4 7 .5 0 1 5 .5 8 1 5 .2 1 6 .1 6 4 .7 9 .185

3 1 1 .0 4 5 6 .6 5 1 1 .8 3 1 1 .1 6 6 .1 7 5 .1 3 .134

4 3 8 .8 4 4 8 .6 2 4 .5 7 3 .3 3 6 .4 0 5 .4 7 .063

5 9 .6 9 6 6 .2 6 9 .5 0 7 .5 5 6 .3 2 5 .3 8 .085

6 1 6 .4 9 4 0 .0 7 18 .5 0 1 8 .6 6 8 .1 7 7 .8 8
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PROFILE 3 ~ D is c u s s io n .

The v a r i a t i o n s  i n  t e x t u r e  a r e  t y p i c a l  o f 

r i v e r  a l lu v iu m  w ith  s e a s o n a l  d e p o s i t i o n .  H o rizo n  2 

show s a  s m a ll  I n c r e a s e  i n  c la y  c o n te n t .

O rgan ic  m a t te r  i n  m o d era te  amount i s  c o n f in e d  

t o  t h e  t o p  l a y e r .  L oss on i g n i t i o n  f i g u r e s  in  2 and 3 

a r e  due t o  com bined w a te r  i n  t h e  s i l t  and c la y  f r a c t i o n s .

A c id i ty  d e c r e a s e s  w i th  d e p th  w i th  a sudden  

r i s e  a t  6 . F ig u r e s  m ust be u se d  w i th  c a u t io n  s in c e  

t h e  q u ln h y d ro n e  e l e c t r o d e  may o n ly  be u sed  t o  pH 7 .5 .

The pH i n  C aC ^  In  h o r iz o n  6  shows t h a t  t h e  s o i l  i s  

n o t  b a se  s a t u r a t e d  a l th o u g h  p o s s e s s in g  a n  a l k a l i n e  

r e a c t i o n .  H o rizo n  2 ,  th o u g h  l e s s  a c id  th a n  1 , h as 

m ore r e p l a c e a b le  h y d ro g en  and i s  more s t r o n g ly  b u f f e r e d .

C o lo u r shows l i t t l e  change w i th  d e p th  o r on 

t r e a tm e n t  w i th  % 0 2 . C arbonaceous m a t e r i a l  a c c o u n ts  

f o r  t h e  d a r k i s h  t i n g e  w h ic h  i s  n o t a f f e c t e d  by p e r o x id e .
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PROPILE No, 4

L o c a t io n  -  E x p o su re  a t  B y re s  B rid g e  on Ayr-Cumnock R oad.

E le v a t io n  -  173 f e e t .

T opography  -  G e n tly  s l o p in g .

V e g e ta t io n  -  P a s t u r e .

D ra in a g e  -  Im peded.

P a r e n t  M a te r i a l  -  F re s h w a te r  A llu v iu m .

H o riz o n  D epth
( In c h e s )

1 0 -  9 D ark  brow n S b .

2 9 -  20 Brown L a .

3 20 -  26 Brown L b .
w i t h  r e d  and y e llo w  m o t t l in g .

4 26  -  28  G rey brow n Lm.
w i t h  y e llo w  and g re y  m o t t l in g .

5 28  -  30 G re y is h  brow n L a .

6  30 -  36 Warm brow n Sb .
w i t h  r e d  m o t t l i n g .

7 36  Warm brow n S b .
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TABLE 10 .

P r o f i l e  No. 4 M e ch a n ica l a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e rc e n ta g e s  'A i r  d ry  f i n e  e a r t h '  (<2 mm.)

H o r.
C oarse  
Sand $

F in e  
Sand $

D ried  a t

S i l t  £  

105°C •

C lay  Ji M o is t .
L oss
on
I g n .

L0S8
by
EgOg

1 1 9 .2 8 4 8 .2 2 1 5 .7 7 1 3 .1 9 2 .9 8 .1 5 .5
2 1 2 .9 7 4 7 .2 6 1 7 .2 6 1 8 .4 8 3 .1 6 .4 3 .2

3 6 .1 3 3 4 .2 9 2 3 .1 9 3 2 .4 7 3 .4 7 .7 3 .7
4 2 .7 0 4 9 .4 7 1 7 .92 2 7 .0 7 2 .6 6 .0 2 .7

5 5 .4 7 6 6 .7 0 1 0 .8 6 1 4 .7 3 1 .8 4 .2 2 .2

6 2 1 .5 8 5 8 .5 1 7 .8 3 9 .6 2 1 .9 3 .7 1 .4

7 4 7 .2 8 5 3 .3 6 9 .3 9 7 .5 0 3 .2 5 .0 1 .6

H or.
C o arse  
Sand $

F in e
Sand io S i l t  1 C lay  1  

F r a c t io n s  I g n i te d

pH
W ater

pH
CaCl2

Lime
re q .j£
CaCO^

1 1 8 .1 6 4 6 .7 8 1 4 .6 9 1 0 .40 5 .9 8 4 .6 0 .167

2 1 2 .2 5 4 6 .2 8 1 5 .7 0 1 5 .9 3 6 .1 4 5 .4 9 .107

3 5 .7 0 3 3 .6 1 2 1 .3 6 2 7 .8 5 6 .0 7 4 .8 6 .152

4 2 .6 1 4 8 .8 2 1 6 .5 5 2 3 .4 3 5 .9 0 4 .8 3 .144

5 5 .2 5 6 5 .8 7 9 .8 8 1 2 .7 9 5 .9 5 5 .0 5 .099

6 2 0 .9 2 5 7 .6 5 7 .0 9 8 .3 8 6 .1 6 5 .1 3 .149

7 4 5 .5 2 3 1 .8 9 8 .3 7 6 .3 3 6 .5 7 6 .2 0 .053
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PROFILE 4 -  D is c u s s io n .

H o riz o n s  show t e r t u r a l  v a r i a t i o n s  o h a r a c t e r i s t i o  

o f  r i v e r  d e p o s i t s .  S i l t  and d a y  show an  in c r e a s e  in  

h o r iz o n  2 .  The d ro p  i n  c o a r s e  sand  c o n te n t  i n  t h i s  

h o r i z o n  i s  p ro b a b ly  r e l a t i v e  and n o t due t o  a  d e c re a s e  

i n  t h e  a b s o lu te  amount o f sand  p r e s e n t .  Im pedance 

c a u s in g  m o t t l in g  in  3 4 i s  due t o  t e x t u r e , w h ile

t h a t  i n  6 may be c a u se d  by ch an g es  in  r i v e r  l e v e l .

M o is tu re  i s  i r r e g u l a r ,  l o s s  by p e ro x id e  f a l l s  

w i th  d e p th ,  and lo s s  on i g n i t i o n  fo l lo w s  th e  c la y  o o n te n t .

The pH i s  I r r e g u l a r  w i th  a  te n d e n c y  t o  r i s e  w i th  

d e p th .  L . R . i s  a l s o  i r r e g u l a r  and  i s  h ig h  i n  h o r iz o n s  

3 and 4 b e c a u se  o f t h e  h ig h  c la y  c o n te n t .  L . R . o f  6  

i s  u n a c c o u n ta b ly  h ig h  s in c e  c la y  and o rg a n ic  m a t te r  a r e  

lo w .

The c o lo u r s  a r e  n o t s t r i c t l y  a c c u ra te  

r e p r e s e n t a t i o n s  o f th e  m o tt le d  l a y e r s .  T here  i s  a 

g e n e r a l  l i g h t e n in g  on t r e a tm e n t  w i th  p e ro x id e  and th e  

l i g h t i s h  t i n g e  may be due t o  r e d u c t io n  o f  i r o n  compounds 

u n d e r  Im peded d ra in a g e  c o n d i t i o n s .
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PROFILE No, 5

L o c a t io n  -  H igh  P a rk  -  E xposu re  on edge o f s t r e a m .

E l e v a t i o n  -  250 f e e t .

T opography •  S te e p  s l o p e .

V e g e ta t io n  -  P a s tu r e .

D ra in a g e  -  S l i g h t l y  Im peded.

P a r e n t  M a te r i a l  -  F re s h w a te r  A lluv ium  -  p r e s e n t  t e r r a c e .  

H o riz o n  D ep th
( In c h e s )

1 0 - 9  C old brown Lb

2 9 - 1 5  Brown L b .
w i th  s a n d s to n e  p e b b le s .

15 -  18 G re y is h  brow n c la y  w i th
much s h a l e .

4 18 -  24  G re y is h  brow n c la y  w i th
s h a l e ,  s l i g h t  I r o n  p a n .

5 24 R o tte n  ro c k
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TABLE 1 2 .

P r o f i l e  No. 5 M e ch a n ica l a n a l y s i s .  1
f.:

F r a c t i o n s  e x p re s s e d  a s  p e rc e n ta g e s  vA lr  d ry  f i n e  e a r t h 9 (<2 mm.)

H o r .
C o a rse  
Sand ^

F in e  
Sand $

D rie d  a t

S i l t  <f> 

105° C.

C lay  56 M o is t .
L oss
on
I g n .

L oss
by

V 2

1 9 .2 7 3 4 .1 1 2 0 .7 3 3 3 .0 2 3 .4 1 0 .3 5 .8

2 8 .6 3 3 3 .7 0 2 0 .1 5 3 3 .2 7 3 .2 8 .1 2 .0

3 8 .4 1 1 5 .8 2 2 6 .8 7 3 6 .4 8 4 .3 1 1 .2 3 .1

4 9 .6 1 2 1 .3 8 2 4 .4 7 4 0 .4 2 4 .2 1 1 .2 3 .3

5 9 .1 8 1 2 .3 9 2 6 .0 8 4 7 .8 4 4 .3 1 1 .0 2 .6

C o arse F in e PH PH Lime
H o r. Sand $ Sand 56 S i l t  £ C lay  ^ W ater CaCl^ req.Jb

F r a c t i o n s i g n i t e d . CaCO^

1 8 .5  6 3 1 .4 1 1 8 .7 6 2 7 .6 7 5 .7 0 4 .4 1 .281

2 7 .8 9 3 3 .0 1 1 8 .6 4 2 8 .7 4 5 .2 9 4 .3 4 .309

3 7 .4 3 1 4 .7 0 2 4 .2 0 3 7 .5 7 4 .9 6 4 .0 3 .372

4 8 .4 2 2 0 .0 0 2 1 .9 9 3 4 .2 3 4 .9 0 4 .2 1 .396

5 7 .9 9 1 1 .6 9 2 3 .5 7 4 1 .3 0 4 .7 2 4 .1 7 .600
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PROFILE 5 -  D is c u s s io n .

T e x tu re  i s  v a r i a b l e  and m e c h a n ic a l i l l u v i a t i o n  

a c c o u n ts  f o r  a s m a ll  I n c r e a s e  i n  t h e  c la y  c o n te n t  o f 

h o r iz o n  2 .  T e x tu re  a c c o u n ts  f o r  t h e  s l i g h t l y  Im peded 

d r a in a g e  c o n d i t i o n s .

O rgan ic  m a t te r  i s  c o n f in e d  c h i e f l y  t o  h o r iz o n  1 . 

L o ss  on i g n i t i o n  f i g u r e s  a r e  h ig h  th ro u g h o u t  due t o  th e  

h ig h  c la y  c o n te n t .

A c id i ty  i n c r e a s e s  w i th  d e p th  and a l l  h o r iz o n s  

a r e  s t r o n g l y  b u f f e r e d  a s  shown by th e  h ig h  L . R . f i g u r e s .

P e ro x id e  t r e a tm e n t  c a u se s  a  d e c id e d  l ig h t e n in g  

o f  th e  c o lo u r s  and th e  c o ld  o r  g re y  t i n t s  may be c a u se d  

by  Im peded d r a in a g e .
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PROFILE No. 6

L o c a t io n  -  A u c h in c ru lv e  -  D a iry  S ch o o l F o u n d a tio n s . 

E le v a t io n  -  130 f e e t .

T opography  -  G e n tle  s lo p e .

V e g e ta t io n  -  Wooded p a s t u r e .

D ra in a g e  -  F r e e .

P a r e n t  M a te r i a l  -  B o u ld e r  c la y  on P ro d u c t iv e  C oal M e asu re s .

H o riz o n  D ep th
( In c h e s )

1 0 - 12 Warm d a rk  brow n S b .

2 12 - 24 Warm brow n S a .

3 24 - 3 6 R u st brow n S a .

4 36 - 38 Y ellow  b row n.

5 38 - 44 Y ellow  brow n Sa*

6 44 - 48 C old brow n S a .

7 48 C old brow n c l a y .



E i  a £ r&ir 3 . P rc f  i  1 e 6 Puinna t  i  o n Cu rv  e s .
100

U. <£ ~X'S 0 ^
£-o<> ir
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TABLE 14 .

P r o f i l e  No. 6 M ech a n ica l a n a l y s i s .  |
: I

F r a c t i o n s  e x p re s s e d  a s  p e rc e n ta g e s  *A ir d ry  f i n e  e a r th *  (<2 mm.)

H o r .
C o a rse  
Sand Jb

F in e  . 
Sand

D rie d  a t

S i l t  t  
105°C .

C lay  io M o is t .
L oss
on
I g n .

L08S
by

¥ > 2

1 3 3 .5 1 4 1 .4 8 1 0 .3 7 1 0 .5 7 3 .2 7 .3 5 .5

2 3 4 .4 8 4 8 .5 8 7 .7 9 7 .0 7 2 .6 4 .3 1 .9

3 3 9 .8 2 4 6 .8 0 6 .5 3 4 .7 6 2 .5 3 .6 2 .9

4 3 4 .7 5 4 5 .6 1 9 .9 1 7 .5 1 2 .5 4 .0 2 .9

5 2 5 .4 4 5 9 .9 7 7 .0 0 6 .1 8 1 .9 3 .2 2 .9

6 2 9 .1 3 5 4 .6 8 9 .3 9 5 .4 0 1 .5 2 .8 i . 8

7 9.26 2 1 .7 8 4 5 .4 4 2 0 .3 9 2 .7 4 .8 1 .6

H o r.
C o a rs e  
Sand $

F in e  
Sand £ s i l t  5i C lay  $

PH
W ater

pH Lime 
CaClg r e q .$

F r a c t i o n s I g n i t e d . CaCOx

1 3 2 .8 1 3 9 .9 0 8 .9 8 6 .8 4 5 .1 7 4 .4 5 .252

2 3 3 .6 6 4 7 .6 0 6 .9 9 4 .9 4 5 .7 2 5 .0 9 .195

3 3 9 .4 8 4 5 .7 3 5 .6 8 3 .2 4 5 .9 5 5 .3 5 .167

4 3 4 .2 9 4 4 .5 9 8 .7 7 5 .5 7 6 .1 4 5 .3 3 .173

5 2 5 .1 5 5 8 .9 7 6 .3 0 4 .6 4 6 .1 4 5 .4 2 .140

6 2 8 .7 1 5 3 .7 5 8 .7 4 4 .4 8 6 .2 6 5 .7 6 .110

7 9 .1 4 2 1 .4 3 4 3 .0 1 1 8 .7 2 6 .4 3 5 .5 6 .068
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TABLE 1 6 .

P r o f i l e  6 .

E x c h a n g e a b le  b a s e s  and s a t u r a t i o n  c a p a c i ty .

H o r , T o ta l CaO MgO CaO# S a t . S a t . f  S a t .
b a s e s t o t a l D e f1c . C a p a c ity Ax 100

A B C x  *  100 D A+D A+D

1 3 .0 4 2 .6 9 n .w . 8 8 .5 5 .0 4 7 .0 8 4 2 .8

2 3 .2 7 3 .0 3 n .w . 9 2 .6 3 .9 0 7 .1 7 4 5 .6

3 3 .4 2 3 .0 8 n .w . 8 5 .7 3 .3 4 6 .7 6 5 0 .6

4 2 .4 3 2 .1 9 n .w . 9 0 .0 3 .4 6 5 .8 9 3 2 .8

5 2 .5 1 2 .3 5 n .w . 9 1 .5 2 .8 0 5 .3 1 4 7 .3

6 2 .5 8 2 .2 4 n .w . 8 6 .7 2 .2 0 4 .7 3 5 4 .0

7 1 1 .1 2 9 .8 6 n .w . 8 8 .7 .1 4 1 2 .2 6 9 0 .6

B ases*  S a t u r a t i o n  d e f i c i t *  S a t u r a t io n  c a p a c i ty  a r e  e x p re s s e d  

a s  m i l l ig r a m  e q u iv a le n t s  p e r  100 gm s. o f  a i r  d ry  s o i l .

n .w . Not w e lg h a b le .
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TABLE 1 7 .

P r o f i l e  6 .

F u s io n  a n a l y s i s  o f c la y  f r a c t i o n s .

R e s u l t s  e x p re s s e d  a s  p e rc e n ta g e s  o f I g n i te d  c la y  fra c tlo n (^ O O d m  

S iO g /j^ Q ^  Qx p re s s e d  a s  a  m o le c u la r  r a t i o .

H o r. SiC^ AI2 O3 Pe2 °3 P2 °5 CaO MgO S102/B 203

1 3 8 .9 0 2 9 .2 4 1 7 .0 6 2 .9 0 3 .3 0 .9 9 1 .6 4

2 3 6 .0 2 3 3 .5 3 2 1 .1 2 3 .2 0 1 .0 5 1 .0 8 2 1 .3 0

3 2 9 .9 3 2 9 .8 6 2 4 .7 0 4 .5 1 3 .6 6 1 .0 5 1 .1 1

4 2 9 .2 8 2 7 .0 9 3 4 .9 5 2 .7 2 .4 7 1 .0 9 1 .0 0

5 3 2 .3 4 2 6 .3 3 3 1 .7 0 3 .2 9 .4 4 1 .2 1 1 .1 7

6 4 3 .0 6 3 0 .1 5 1 5 .3 8 2 .1 0 .5 4 1 .4 1 1 .8 3

7 4 9 .9 3 2 6 .5 4 1 4 .5 4 .6 7 .70 1 .1 5 2 .3 6
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PROFILE 6 * D is c u s s io n .

T e x tu re  i s  somewhat v a r i a b l e  and t h e r e  I s  

a sud d en  change a t  h o r iz o n  7 .  The f i n e  f r a c t i o n s  i n  

h o r iz o n  1 have p e rh a p s  b e e n  In c re a s e d  by s u r f a c e  e r o s io n  

f ro m  th e  u p p e r  s lo p e s  o f  t h e  h i l l .  T e x tu re  I s  l i g h t , 

p e r m i t t i n g  f r e e  d r a in a g e .

O rg an ic  m a t t e r  I s  m o d era te  and I s  c o n f in e d  

c h i e f l y  t o  h o r iz o n  1 .

A c id i ty  d e c r e a s e s  w i th  d e p th .  Lime re q u ire m e n t 

d e c r e a s e s  w i th  d e p th  a l s o  b u t  a l l  h o r iz o n s  a p p e a r  t o  be  

s t r o n g l y  b u f f e r e d  f o r  t h e  L . R. f i g u r e s  a r e  h ig h .

C o lo u r  shows e v id e n c e  o f s l i g h t  a c c u m u la tio n  

i n  h o r iz o n  3 and t h i s  i s  c o n firm e d  by t h e  s i l i c a /  

s e s q u io x id e  r a t i o  o f t h e  c la y  f r a c t i o n .

E x c h a n g e a b le  b a s e s .

C a lc iu m  I s  t h e  dom inan t e x c h a n g e a b le  b a se  and 

t h e  r e s u l t s  f o r  I t s  p e rc e n ta g e  o f t h e  t o t a l  b a s e s  a r e  In  

k e e p in g  w i th  th o s e  o f H e n d ric k  and N ew lands (39 ) > S m ith  (40)*  

and S te w a rt (10 ) o f o th e r  S c o t t i s h  3 o l l s .  M agnesium  was 

n o t  e s t im a b le  by g r a v im e t r ic  m e th o d s . T o ta l  b a s e s  a r e
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low  i n  t h i s  p r o f i l e  i n  h o r iz o n s  1 - 6  w here  t h e  c la y  

c o n te n t  i s  s m a l l .  T h ere  i s  a  sudden  I n c r e a s e  w i th  

am ount o f c la y  i n  h o r iz o n  7*

S a t u r a t i o n  c a p a c i t i e s ,  a s  m igh t be a n t i c i p a t e d ,  

a r e  a p p ro x im a te ly  p a r a l l e l  t o  t h e  c la y  and o rg a n ic  m a t te r  

c o n t e n t s ,  s in c e  s o i l s  owe t h e i r  p r o p e r t i e s  o f b a se  exchange 

t o  th e  c o l l o i d a l  complex* i . e .  t h e  c la y  and o rg a n ic  m a t t e r .  

The am ount o f s a t u r a t i o n  in c r e a s e s  w i th  d e p th  t y p i c a l  o f 

s o i l s  o f t h e  p o d s o l lc  g ro u p .

C o m p o sitio n  o f t h e  c la y  f r a c t i o n .

The h o r iz o n s  a r e  a l l  d e c id e d ly  s e s q u lo x ld ic  

i n  c h a r a c t e r  w i th  t h e  e x c e p t io n  o f No. 7* M agnesium 

i s  f a i r l y  c o n s ta n t  b u t  c a lc iu m  shows d e c id e d  v a r i a t i o n s .  

P h o sp h o ru s  i s  re m a rk a b ly  h ig h  i n  a l l  h o r iz o n s  e x ce p t 7 .

The c o m p o s it io n  o f th e  c la y  in  7 i s  v e ry  s i m i l a r  t o  t h a t  

o f  h o r iz o n  5 i n  P r o f i l e  1 0 . The m e c h a n ic a l a n a l y s i s  

f i g u r e s  i n d i c a t e  a  c e r t a i n  amount o f w a te r  w o rk in g  so  

t h a t  t h e  c la y s  i n  e a c h  h o r iz o n  may n o t be  g e n e t i c a l l y  

r e l a t e d .  I r o n  shows an  in c r e a s e  t o  h o r iz o n  4 c h i e f l y  

a t  t h e  ex p en se  o f s i l i c a .  The s i l i c a  s e s q u io x id e  r a t i o
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show s an  I n c r e a s e  In  t h e  p r o p o r t io n s  o f s e s q u lo x ld e s  t o  

h o r iz o n  5 w here  t h e r e  I s  a  v e ry  sudden  ohange* I t  i s  

n o t  p o s s ib l e  t o  a t t r i b u t e  t h e  l a r g e  change In  c h a r a c t e r  

o f  th e  c la y  t o  p ed o g en lc  p ro c e s s e s  and I t  I s  p o s s ib le  

t h a t  h o r iz o n s  6  and 7 may b* u n d e r ly in g  g e o lo g ic a l  

m a t e r i a l .  T here  I s  e v id e n c e  o f p o d s o l l s a t l o n  In  t h i s  

p r o f i l e  due t o  t h e  f a i r l y  a c id  s u r f a c e  l a y e r  and t o  

t h e  v e g e t a t i v e  c o v e r in g  o f  g r a s s  and t r e e s .
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PROFILE Ho. 7

L o c a t io n  -  W h i te h i l l  -  E xposu re  i n  o ld  M arl P i t  -
f i v e  m ile s  fro m  Ayr on D & lm e llln g to n  R oad.

E le v a t io n  -  3500 f e e t .

T opography  -  G e n tle  s l o p e .

V e g e ta t io n  -  P a s tu r e .

D ra in a g e  -  Im peded.

P a r e n t  M a te r i a l  -  B o u ld e r  c l a y .

H o rizo n

1 

2 

5

4

5

D ep th  
( In c h e s )

0 - 1 1  D a rk is h  brow n L b .

At 11 G rey brow n Lm.

1 1 - 4 2  D a rk is h  g re y  brow n c la y  
w i t h  g re y  m o t t l i n g .

42 -  108 Brown Lm.
w i t h  g re y  m o t t l i n g .

108 D ark  g re y  brow n c l a y .
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TABLE 1 8 ,

P r o f i l e  Ho. 7 M ech an ica l a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e rc e n ta g e s  *A lr d ry  f i n e  e a r th *  (<£2 mm.

H o r .
C oarse  
Sand #

F in e  
Sand $

D rie d  a t
S i l t  % 

105 “c

C lay  $ M o is t .
L oss
on
I g n .

L oss
by

h ° 2

1 1 0 .8 8 3 6 .7 3 2 2 .4 5 2 5 .5 4 3 .6 7 .5 4 .0

2 3 .6 8 6 6 .4 1 1 5 .4 1 1 1 .6 7 3 .0 4 .6 3 .5

3 1 .1 4 2 6 .1 5 2 6 .7 9 3 9 .9 5 6 .6 6 .3 3 .8

4 1 6 .5 9 4 1 .3 5 1 9 .0 1 1 9 .7 8 2 .6 5 .5 2 .6

5 1 .5 8 3 3 .3 9 2 7 .3 6 3 1 .9 5 6 .1 6 .0 1 .5

H o r.
C o a rse
Sand

Pin® . 
Sand f> S i l t  # C lay  56 « 5 t . r f i n *

Lime
req .%

F r a c t i o n s l g n l t  ed CaC0_

1 1 0 .2 2 3 5 .4 8 2 0 .4 0 2 2 .3 4 5 .9 6 5 .0 2 .167

2 3 .5 4 6 4 .4 9 1 4 .2 0 1 0 .1 6 6 .2 2 5 .9 4 .060

3 1 .0 8 2 5 .0 0 2 4 .8 1 3 6 .5 0 6 .2 4 5 .1 1 .182

4 1 6 .1 5 4 0 .6 6 1 7 .6 4 1 7 .3 4 6 .8 7 6 .1 6 .083

5 1 .5 0 3 1 .7 6 2 5 .4 3 2 9 .2 0 7 .3 5 6 .8 0 .023
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PROFILE 7 ~ D is c u s s io n .

T e x tu re  I s  v e ry  v a r i a b l e ,  p o s s ib ly  due t o  a 

c e r t a i n  amount o f w a te r  w o rk in g  o f t h e  s u r f a o e  o f t h e  

g l a c i e r .  T e x tu r a l ly  t h e  h o r iz o n s  seem t o  be u n r e la te d *  

Im pedence  o f  d ra in a g e  I s  due t o  heavy  te x tu r e *

The m o is tu r e ,  l o s s  on I g n i t i o n  and lo s s  by 

p e ro x id e  f i g u r e s  a r e  ro u g h ly  p a r a l l e l  t o  t h e  c la y  

c o n te n t  *

The s u r f a c e  l a y e r  I s  m ild ly  a c id  and a c i d i t y  

d e c r e a s e s  w i th  d e p th .  H o rizo n  5 shows a n  a l k a l i n e  

r e a o t i o n  b u t  t h e  pH I n  CaCl^ p ro v e s  I t  t o  be  u n s a t u r a t e d .

The c o ld  and g re y  c o lo u r s ,  b o th  n a t u r a l  and 

m in e r a l ,  a r e  p ro b a b ly  c a u se d  by  th e  Im peded d ra in a g e  

c o n d i t i o n s .



PROFILE No, 8

L o c a tio n  -  S e s s lo n f l e ld  -  E xposu re  i n  M arl P i t  -  
f i v e - a n d - a - h a l f  m ile s  from  Ayr on 
D a lm e ll in g to n  R oad.

E le v a t io n  -  300 f e e t .

T opography  -  G e n tle  s lo p e .

V e g e ta t io n  -  P a s tu r e .

D ra in a g e  -  Im peded.

P a re n t  M a te r ia l  -  B o u ld e r  c l a y .

H o riz o n  D ep th
( In c h e s )

1 G -  6 D ark  brow n Lm

2 6 - 1 4  Brown Lm

3 14 -  21 L ig h t  brow n Lm.
w i t h  y e llo w  brow n and g re y  m o t t l in g

4 2 1 - 3 0  D a rk is h  p u rp le  brow n Lb 
w i t h  s a n d s to n e .

5 30 -  45 D a rk is h  brow n Lm.
w i t h  y e llo w  m o t t l in g

6 45 D a rk is h  brow n Lm
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TABLE 2 0 .

P r o f i l e  No. 8 M ech a n ica l a n a l y s i s .

F r a c t i o n s  e x p re s s e d  a s  p e rc e n ta g e s  ’A ir  d ry  f i n e  e a r th *  U 2  mm.)i

H o r .
C oarse  
Sand $6

F in e  
Sand %

D rie d  a t

S i l t  £  

105° C.

C lay  # M o is t .
L088
on
I g n .

L oss
by

H2 °2

1 1 3 .3 2 37.7© 2 4 .4 7 1 9 .0 7 5 .3 6 9 .8 5 6 .7

2 8 .4 9 4 4 .7 9 2 6 .1 7 1 7 .1 2 3 .4 6 .1 2 .5

3 6 .9 4 4 3 .1 9 2 4 .9 4 2 2 .5 6 3 .6 6 .3 5 .5

4 1 2 .2 0 3 1 .9 0 2 3 .0 0 2 9 .5 2 3 .6 6 .9 1 .2

5 1 5 .5 6 4 5 .3 2 2 3 .0 2 1 2 .2 2 3 .5 6 .3 1 .8

6 1 0 .5 6 4 3 .8 7 2 6 .5 5 1 5 .1 6 4 .1 6 .0 ! . !

H o r.
C oarse  
Sand $

F in e  
Sand i S i l t  £ C lay  i

pH
W ater

pH
CaClp

Lime 1 
req .jS

F r a c t i o n s i g n i t e d CaCO^

1 1 2 .2 0 3 5 .7 6 2 1 .1 8 1 5 .6 5 6 .4 1 5 .3 6 .204

2 8 .1 8 4 3 .1 8 2 3 .8 7 1 4 .9 7 6 .7 1 5 .8 8 .068

3 6 .6 5 4 2 .2 1 2 2 .7 9 1 8 .1 9 6 .2 9 5 .3 3 .143

4 1 1 .3 5 3 0 .4 0 2 0 .6 9 2 6 .7 0 7 .8 4 7 .3 0 N il

5 1 4 .8 4 4 3 .6 1 2 0 .6 9 1 0 .5 1 7 .2 6 6 .2 5 .051

6 1 0 .0 6 4 2 .0 2 2 4 .1 4 1 3 .3 4 7 .2 6 6 .5 4 .033
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PROPILE 8 ~ D is c u s s io n .

T e x tu re  i s  v a r i a b l e  and t h e  h ig h  c o n te n t  o f 

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

O rg an ic  m a t te r  i s  c o n f in e d  c h i e f l y  t o  t h e  

s u r f a c e  l a y e r .  The lo s s  by p e ro x id e  f i g u r e  i n  h o r iz o n  3 

i s  u n a c c o u n ta b ly  h ig h .

H o riz o n s  1 - 3  a r e  m ild ly  a c i d ,  w h ile  4 - 6  

a r e  a l k a l i n e .  H o rizo n  4 i s  a lm o st s a t u r a t e d .  H o riz o n s  1 

and  3 a r e  shown t o  be s t r o n g ly  b u f f e r e d  by  t h e i r  h ig h  L . R, 

f i g u r e s .  The pH and L . R . f i g u r e s  a r e  v e ry  v a r i a b l e  

and  no r e l a t i o n s h i p s  c a n  be t r a c e d  beyond h o r iz o n  2 .

The v a r i a t i o n s  may be c a u se d  by Impeded d r a in a g e  c o n d i t io n s  

i n  c e r t a i n  l a y e r s .

T h e re  i s  e v id e n c e  fro m  t h e  c o lo u r s  t h a t  t h e r e  

may be s l i g h t  le a c h in g  a t  h o r iz o n  3 and  d e p o s i t i o n  a t  

h o r iz o n  4 .  The i n d i c a t i o n s ,  how ever, a r e  v e ry  s l i g h t  

an d  may n o t have b e e n  c a u se d  th ro u g h  s o i l  fo rm in g  

p r o c e s s e s .
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PROFILE No, 9

L o c a tio n  -  R a l t h h l l l  -  One m ile  s o u th  w est o f Coy I t  on . 

E le v a t io n  -  320 f e e t .

T opography  -  G e n tly  s lo p in g .

V e g e ta t io n  -  P a s tu r e .

D ra in a g e  -  F r e e ,

P a re n t  M a te r i a l  -  B o u ld e r  c la y  on T e s c h e n i t i c  and
O l l v l n e - d o l e r i t e  s i l l s .

H o rizo n  D ep th
( In c h e s )

1 0 -  9 D a rk is h  r e d d i s h  hrow n Lm

2 9

COr“l1 D a rk is h  brow n Lm.

3 16 -  24 Brewn L a ,

4 24 -  30 D a rk is h  r e d d i s h  brow n La

5 30 -  36 Cold d a r k i s h  brow n L a ,
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TABLE 2 2 .

P r o f i l e  No. 9 M e ch a n ica l a n a l y s i s .
i

F r a c t i o n s  e x p re ss e d  a s  p e rc e n ta g e s  *A ir d ry  f i n e  e a r th *  (<12 mm.)

H o r .
C o a rse  
Sand <f>

F in e  
Sand $

D rie d  a t

S i l t  <f> 

105°C .

C lay  # M o is t .
L088
on
I g n .

L oss
by

% °2  |

1 1 6 .4 8 3 7 .2 8 2 3 .0 2 1 7 .8 0 5 .4 2 7 .7 8 3 .9

2 1 8 .6 0 3 8 .5 6 2 0 .6 9 1 7 .4 3 4 .7 2 8 .3 8 3 .7

3 2 3 .5 3 4 1 .3 7 1 9 .7 6 1 0 .8 5 4 .4 9 6 .6 3 1 .6

4 2 6 .1 7 4 0 .7 8 1 8 .7 9 9 .9 5 4 .3 1 6 .6 4 1 .2

5 2 0 .9 4 4 1 .5 5 2 0 .3 1 1 4 .0 6 3 .1 4 6 .6 5 1 .3

H o r.
C o a rse  
Sand Jb

F in e  . 
Sand $ S i l t  io C lay  $ $ a t e r f f io is

Lime
r e q .56

F r a c t i o n s  i g n i t e d
CaC0_

3

1 1 4 .9 5 3 6 .0 3 2 0 .2 6 1 3 .5 6 5 .8 9 4 .8 4 .2 0 4

2 1 7 .3 2 3 7 .3 7 1 8 .4 7 1 3 .7 2 5 .9 4 4 .9 9 .173

3 2 2 .2 9 3 9 .6 1 1 7 .7 1 9 .2 7 6 .3 3 5 .6 6 .081

4 2 4 .6 5 3 8 .9 5 1 6 .9 3 8 .5 2 6 .3 3 5 .7 0 .060

5 1 9 .7 6 3 9 .5  6 1 8 .5 4 1 2 .3 5 6 .7 0 6 .3 5 .042
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PROFILE 9 -  D is c u s s io n .

T e x tu r e  I s  somewhat v a r i a b l e  and In  a l l  h o r i z o n s  

i s  s u f f i c i e n t l y  l i g h t  t o  p e rm it  of f r e e  d r a i n a g e .  T here  

i s  a  v e r y  s l i g h t  I n c r e a s e  i n  t h e  c l a y  c o n te n t  i n  h o r i z o n  2 

w h ic h  i s  o n ly  shown i n  t h e  i g n i t e d  f i g u r e .

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

o r g a n ic  m a t t e r  down t o  1 8 " .

The u p p e r  l a y e r s  a r e  m i l d l y  a c i d ,  t h e  a c i d i t y  

d e c r e a s i n g  w i t h  d e p th .  Lime r e q u i r e m e n t  a l s o  d e c r e a s e s  

w i t h  d e p t h .

The r e d d i s h  t i n t  o f  h o r i z o n s  1 and 2 i s  b ro u g h t  

u p  by t h e  p e ro x id e  t r e a t m e n t .  T h ere  i s  no e v id e n c e ,  how ever, 

o f  l e a c h i n g  o r  a c c u m u la t io n  i n  t h e  e x a m in a t io n  o f  t h e  c o l o u r .
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PROFILE No, 10

L o c a t io n  -  P e e l  H i l l*  A u c h ln c ru lv e  -  E xposu re  In  g u l l y .  

E l e v a t i o n  -  100 f e e t .

T opography -  G e n t le  s l o p e .

V e g e t a t i o n  -  B e n t .  Wood R ush . B i r d ’ s f o o t  t r e f o i l .
Y arrow . Sweet V e r n e l .  M oss. W ild 
W hite  C lo v e r .  C u l t i v a t e d  a t  one t im e  
b u t  now u se d  o n ly  f o r  g r a z i n g .

D ra in a g e  -  F r e e .

P a r e n t  M a t e r i a l  -  B o u ld e r  c l a y  on T e s c h e n l t l c  D o l e r i t e  S i l l s

H o r iz o n  D ep th
( In c h e s )

1 0 -  4 Dark brown L a .
w i t h  mat o f g r a s s  and r o o t s .

2 4 -  11 Brown L a .

3 11 -  14 Brown L a .

4 14 -  16 Compacted S b . l i g h t  brow n.

5 16 -  33 D ark  p u r p le  brown com pacted  b o u ld e r
c l a y  w i t h  c o n s i d e r a b l e  s h a l e  o r  
c a rb o n a c e o u s  m a t e r i a l .  S m all  
p e b b le s  and  s t o n e s  up  t o  3 " .

R o o ts  o b se rv e d  t o  21" c h i e f l y  s t o p p i n g  a t  1 1 ^ " .



Diagram 4 . P r o f i l e  1C Summation Curves.
(60

1*

5*0

2f

£ii> XS O ‘S 2 'S  * 0

Loc-j vj.
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TABLE 24

P r o f i l e  No* 10 M e c h a n ic a l  a n a l y s i s *

F r a c t i o n s  e x p re s s e d  a s  p e r c e n t a g e s  9A ir  d ry  f i n e  e a r t h '  U-2 mm.]

H o r .
C oarse
Sand

F in e  
Sand $

D r ie d  a t

S i l t  £

. 105°C.

C lay  $ M o is t .
L oss
on
I g n .

L oss
by
H O  
2  2

1 2 6 .9 9 3 6 .8 4 1 6 .2 6 1 2 .5 8 7 .3 3 1 0 .5 3 6 . 8

2 2 5 . e6 4 1 .2 1 1 7 .7 3 1 2 .1 4 3 .0 5 6 .5 9 3 . 8

3 23 .10 3 8 .3 4 1 9 .7 7 14 .70 3 .4 9 3 .8 7 1 .5

4 3 5 .3 0 4 8 .3 4 9 .3 1 6 .0 2 1 .0 3 2 .9 9 .6

5 2 4 .8 0 4 5 .0 5 17 .91 1 1 .0 1 1 .2 3 4 .0 0 1 .3

H o r.
C oarse
Sand $

F in e
Sand f  S i l t  $  C lay  £  

F r a c t i o n s  I g n i t e d

PH
W ater

PH
CaCl2

Lime
req .jg
CaCOj

1 2 4 .6 9 3 5 .0 1 1 3 .5 9 8 .8 5 5 .6 3 4 .9 8 .289

2 25*12 4 0 .0 5 1 5 .6 8 9 .5 2 5 .7 4 4 .6 8 .210

3 2 3 .4 8 3 7 .7 5 18*39 1 3 .0 2 6*61 6 .4 0 .053

4 34*69 4 7 .7 4 8 .5 0 5*05 6 .5 6 6 .3 3 .045

5 2 4 .3 9 44*24 1 6 .6 7 9 .5 5 7 .4 4 7 .2 0 N i l
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TABLE 2 6 .

P r o f i l e  1 0 .

E x c h a n g e a b le  b a s e s  and s a t u r a t i o n  c a p a c i t y .

H o r . T o t a l
b a s e s

A

CaO

B

MgO

C

CaO# 
t o t a l  
B x IOC 

A

S a t .  
D e f i c .
) D

S a t .
C a p a c l ty
A+D

^  S a t .
A x 100 

A+D

1 5 .3 1 4 .4 8 n .w . 8 4 .3 5 .7 9 11 .1 0 4 7 .8

2 5 .8 4 4 .7 1 n .w . 8 0 .7 4 .2 0 10 .0 4 5 8 .2

3 7 .6 5 6 .0 0 n .w . 7 8 .5 1 .0 5 8 .7 0 8 7 .9

4 5 .5 3 4 .5 4 n .w . 8 2 .2 .90 6 .4 3 8 6 .0

5 9 .9 1 6 .3 9 n .w . 6 4 .5

oo

9 .9 1 100

B ases»  S a t u r a t i o n  d e f i c i t ,  S a t u r a t i o n  c a p a c i t y  a r e  e x p re s s e d  

a s  m i l l i g r a m  e q u i v a l e n t s  p e r  100 gms. o f  a i r  d ry  s o i l .

n .w .  Not w e ig h a b le .
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TABLE 27>

P r o f i l e  1 0 .

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

R e s u l t s  e x p re s s e d  a s  p e r c e n ta g e s  o f  i g n i t e d  o la y  f r a c t i o n  

e x p re s s e d  a s  m o le c u la r  r a t i o s .

H o r . sio2 A12°3 Pe2°3 P2°5 CaO MgO Si02/R205

1 45.28 2 7 .6 8 17 .90 1.29 .86 1.07 1.96

2 45.70 28.82 16.78 .83 .63 1.11 2.00

3 47*81 27.94 16.78 .76 .47 .7 3 2.10

4 46.81 29.46 14.26 .58 .51 .61 2.01

5 48.56 26.54 14.54 .61 .63

CMVOe 2.30
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PROFILE 10 * D is c u s s io n .

H o r iz o n s  a r e  f a i r l y  u n i fo rm  i n  t e x t u r e  w i t h  t h e  

e x c e p t i o n  o f  a  t h i n  h o r i z o n  o f  heavy sand  a t  No. 4 .  T here  

i s  a  s l i g h t  i n c r e a s e  i n  s i l t  and c l a y  c o n t e n t s  o f  h o r i z o n  2 

d u e  t o  m e c h a n ic a l  i l l u v i a t l o n .  T e x tu re  i s  l i g h t  th r o u g h o u t  

and  d r a i n a g e  i s  f r e e .

O rgan ic  m a t t e r  i s  c h i e f l y  i n  h o r i z o n  1 and i n  

s m a l l e r  q u a n t i t y  i n  h o r i z o n  2 .

pH and Lime R equ irem en t d e c r e a s e  w i t h  d e p th  and 

h o r i z o n  5 h a s  an  a l k a l i n e  r e a c t i o n .  H o r iz o n s  1 and 2 

show f a i r l y  h ig h  l im e  re q u i re m e n t  due t o  b u f f e r i n g  a c t i o n  

o f  t h e  o r g a n ic  m a t t e r .

The m in e r a l  c o lo u r  g iv e s  s l i g h t  e v id e n c e  o f  

a c c u m u la t io n  i n  h o r i z o n s  3 and 4 b u t  t h i s  i s  n o t  c o n f irm e d  

b y  t h e  s i l i o a / s e s q u l o x i d e  r a t i o  o f  t h e  c l a y  f r a c t i o n .  

However* t h e  b a s e  s a t u r a t i o n  i n  t h e s e  h o r i z o n s  i s  h i g h .  

E x c h a n g e a b le  b a s e s .

As i n  p r o f i l e  6* c a lc iu m  c o n s t i t u t e s  t h e  m a jo r  

p r o p o r t i o n  o f  t h e  e x c h a n g e a b le  b a s e s  th ro u g h o u t  t h e  p r o f i l e ,  

w h ic h  a g a i n  i s  i n  k e e p in g  w i t h  t h e  r e s u l t s  f o r  a c i d  s o i l s
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i n  g e n e r a l .  T o t a l  b a s e s  a r e  somewhat h ig h e r  I n  t h i s  

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

S a t u r a t i o n  c a p a c i t i e s  f o l lo w  t h e  c l a y  and 

o r g a n ic  m a t t e r  f i g u r e s  a g a i n  and t h e  sandy  h o r iz o n  4 

h a s  t h e  lo w e s t  exchange c a p a c i t y  o f  a l l .  The p e rc e n ta g e  

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

C o m p o s i t io n  of t h e  c l a y  f r a c t i o n .

T h e re  i s  l i t t l e  change  i n  c o m p o s i t io n  In  t h e  

p r o f i l e  u n t i l  h o r i z o n  5 w h ic h  i s  d e f i n i t e l y  more s i l i c e o u s .  

T h e re  i s  a  s l i g h t  te n d e n c y  f o r  t h e  s i l i c a  t o  I n c r e a s e  w i t h  

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

f a l l i n g  o f f  I n  t h e  i r o n  c o n te n t  i n  a  downward d i r e c t i o n .  

P h o sp h o ro u s  i s  h i g h e s t  i n  h o r i z o n  1 , p ro b a b ly  a s  a  r e s u l t  

o f  t r e a t m e n t  o f  t h e  g r a s s  w i t h  m in e r a l  p h o sp h a te  o r  o t h e r  

p h o s p h a t l c  f e r t i l i s e r .  C a lc ium  and magnesium a r e  h ig h e s t  

i n  h o r i z o n s  1 and 2 .  The m o le c u la r  s i l i c a  s e s q u io x id e  

r a t i o  i s  f a i r l y  c o n s t a n t  b u t  shows a sudden  s m a l l  I n c r e a s e  

a t  h o r i z o n  5 .  T h is  i s  p resu m ab ly  t h e  p a r e n t  m a t e r i a l  

b u t  t e x t u r e  shows e v id e n c e  of w a te r  w o rk in g .  T h ere  i s  

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



p r o f i l e  d e v e lo p e d  u n d e r  h e a t h  o r  moss and t h e  A l a y e r s  

rem oved by  e r o s i o n  and t h e  s o i l  new form ed on t h e  

s e s q u i o x i d e  e n r i c h e d  6 h o r i z o n .  T h ere  I s  a l s o  t h e  

e f f e c t  o f  p lo u g h in g  t o  be  c o n s i d e r e d .  Any a c c u m u la t io n s  

a t  p lo u g h  d e p th  would be  t u r n e d  up and t h e  new s u r f a c e  

w ould  b e  r i c h e r  i n  s e s q u i o x i d e .  T h is  seems t h e  more 

p r o b a b le  e x p l a n a t i o n .  The d i s t r i b u t i o n  of t h e  

s e s q u l o x l d e s  and t h e  s l l l o a  s e s q u io x id e  r a t i o s  a r e  v e ry  

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

W ales d e s c r i b e d  by R ob inson  ( 9 ) .
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GENERAL DISCUSSION.

M e c h a n ic a l  A n a ly s i s .

T en p r o f i l e s  have b e e n  d e s c r i b e d .  These w ere  

exam ined i n  b o u ld e r  c l a y  d e p o s i t s  and r i v e r  a l lu v iu m  

w h ic h  c o v e r  most o f  t h e  c o u n t r y .  T here  i s  muoh v a r i a t i o n  

i n  t e x t u r e  i n  t h e  h o r i z o n s  o f  e a c h  p r o f i l e ,  a  p o in t  w h ic h  

m ig h t  be  e x p e c te d  from  t h e  c o n d i t i o n s  o f f o r m a t io n .  T here  

i s  a g e n e r a l  i n c r e a s e  i n  t h e  c o n te n t  o f  c l a y  i n  h o r i z o n  2 

o v e r  h o r i z o n  1 . T h is  i s  shown up b e t t e r  i n  t h e  f i g u r e s  

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

c a u s e d  by m e c h a n ic a l  e l u v l a t l o n  fro m  h o r i z o n  1 . The 

d r o p  i n  c o a r s e  f r a c t i o n  c o n te n t  i n  h o r i z o n  2  compared w i t h  

h o r i z o n  1 i s  p ro b a b ly  r e l a t i v e  and n o t  a b s o l u t e .  The 

c o a r s e  sand  and f i n e  sand  f r a c t i o n s  a r e  c o n s i d e r a b ly  

re d u c e d  by  i g n i t i o n ,  due i n  many c a s e s  t o  s ha l e y  m a t e r i a l  

and r o o t s ,  e t c .

Where d r a in a g e  i s  im peded, t h e  r e a s o n  can  be  

t r a c e d  t o  heavy t e x t u r e  r a t h e r  t h a n  t o  a  h ig h  w a t e r  t a b l e .

The d i f f e r e n c e s  i n  t e x t u r e  b e tw ee n  t h e  h o r i z o n s  

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

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

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

M o i s t u r e * l o s s  o n  I g n i t i o n  a n d  l o s s  b y  h y d r o g e n  p e r o x i d e .

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

t h e  o r g a n i c  m a t t e r  i s  c o n f i n e d  t o  h o r i z o n  1 w i t h  n o

a c c u m u l a t i o n  a t  l o w e r  l e v e l s .  L o s s  on  I g n i t i o n  f i g u r e s *  

w i t h  t h e  e x c e p t i o n  o f  t h o s e  f o r  h o r i z o n  1» a r e  r o u g h l y  

p r o p o r t i o n a l  t o  t h e  c l a y  c o n t e n t .  T h e  t r e a t m e n t  w i t h  

h y d r o g e n  p e r o x i d e  p r o b a b l y  d i s s o l v e s  o u t  1 -  2  $  o f  

m i n e r a l  m a t t e r .

JESL.
A l l  t h e  s o i l s  a r e  l a c k i n g  I n  c a l c i u m  c a r b o n a t e  

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

g e n e r a l  r i s e  I n  pH w i t h  d e p t h  e x c e p t  w h e r e  d r a i n a g e  I s  

I m p e d e d .  T h e  pH* a s  w a s  a n t i c i p a t e d *  w a s  d e c r e a s e d  

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

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

I n  s e v e r a l  c a s e s  t h e  s o i l  h a s  a n  a l k a l i n e  r e a c t i o n  I n  

w a t e r  w h i l e  t h e  pH i s  s t i l l  r e d u c e d  b y  t h e  C a C l g .  T h i s
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p o i n t s  t o  t h e  s o i l  b e in g  u n s a t u r a t e d  a l t h o u g h  t h e r e  i s  

s u f f i c i e n t  b a s e  p r e s e n t  I n  t h e  com plex t o  g iv e  a n  a l k a l i n e  

s y s te m .

Lime r e q u i r e m e n t .

T h e re  i s  a  g e n e r a l  d e c r e a s e  w i t h  d e p th  show ing 

a n  I n c r e a s e  i n  t h e  b a s e  s t a t u s .  H o r iz o n  1 h a s  u s u a l l y  

t h e  g r e a t e s t  l im e  r e q u i r e m e n t  due t o  t h e  s t r o n g  b u f f e r i n g  

a c t i o n  o f  t h e  o rg a n ic  m a t t e r .  T h is  f i g u r e  i s  u s u a l l y  

h i g h  w here  t h e  c l a y  c o n te n t  i s  l a r g e ,  t h i s  c o n s t i t u e n t  

h a v in g  a l a r g e  b a s e  exchange  c a p a c i t y .  The low er 

h o r i z o n s ,  w here  t h e  t e x t u r e  i s  l i g h t ,  a r e  shown t o  be  

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

C o lo u r .

The need f o r  t h e  r e p la c e m e n t  o f  v e r b a l  c o lo u r  

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

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

i s  no r e a d y  means o f  i n t e r p r e t i n g  t h e  f i g u r e s  a t  p r e s e n t ,  

t h e  q u a l i t a t i v e  d e s c r i p t i o n s  a r e  g iv e n  a l s o .  T h e re  1& 

l i t t l e  e v id e n c e  from  th e  c o lo u r  w h ich  w ould  e n a b le  

d i f f e r e n t i a t i o n  t o  be  made i n t o  A, B, and C. h o r i z o n s .
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As t h e  s o i l  c o lo u r  i s  i n f lu e n c e d  l a r g e l y  by 

o r g a n i c  m a t t e r ,  t h i s  h a s  b e en  d e s t r o y e d  w i t h  h y d ro gen  

p e ro x id e  i n  an  a t t e m p t  t o  show t h e  u n o b sc u red  m in e r a l  

c o l o u r  w h ich  i s  a  fu n d a m e n ta l  p r o p e r t y  o f  t h e  s o i l .  The 

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

on t r e a t m e n t  w i t h  hyd ro g en  p e ro x id e  u n l e s s  w here  c a rb o n a c e o u s  

m a t e r i a l  i s  p r e s e n t  w h ich  i s  n o t  d e s t r o y e d  by t h e  p e r o x i d e .

E x c h a n g e a b le  b a s e s .

C alc ium  i s  t h e  b a s e  o c c u r r i n g  i n  l a r g e s t

p r o p o r t i o n  i n  a l l  h o r i z o n s  o f  t h e  p r o f i l e s  exam ined , a

r e s u l t  w h ich  a g r e e s  w e l l  w i t h  d a t a  f o r  o t h e r  a c i d  s o i l s  

f u r n i s h e d  by H e n d r ic k  and N ew lands, S m ith ,  R o b in so n ,

H is s  i n k  and o t h e r s .

T o t a l  b a s e s  i n  b o t h  p r o f i l e s  a r e  d e te rm in e d

m a in ly  by t h e  am ounts o f  c l a y  and o rg a n ic  m a t t e r .

P r o f i l e  10 h a s  t h e  h i g h e r  b a se  s t a t u s ,  i t s  h i g h e r  c l a y  

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

a d d i t i o n s  have d o u b t l e s s  b e e n  made when t h e  s o i l  was 

c u l t i v a t e d .

S a t u r a t i o n  c a p a c i t i e s  a r e  a p p ro x im a te ly  p a r a l l e l
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t o  t h e  c l a y  and o rg a n ic  m a t t e r  c o n t e n t s .  The I n c r e a s e  In

t h e  amount o f  s a t u r a t i o n  w i t h  d e p th  I s  a  s t r o n g  I n d i c a t i o n  

t h a t  t h e s e  s o i l s  b e lo n g  t o  t h e  p o d s o l l c  g ro u p .

A c c o rd in g  t o  M a t ts o n  ( 4 2 ) ,  h ig h ly  s e s q u i o x i d i c  

c l a y s  have  t h e  lo w e s t  b a s e  exchange c a p a c i t i e s  w h i l e  

h i g h l y  s i l i c e o u s  c l a y s  have t h e  h i g h e s t .  T here  i s  a  

d i s t i n c t  d i f f e r e n c e  be tw een  t h e  c h a r a c t e r s  of t h e  c l a y  

i n  t h e  tw o  p r o f i l e s ,  b u t ,  a s  t h e  a b s o l u t e  q u a n t i t i e s  o f 

c l a y  and o rg a n ic  m a t t e r  w ere  n o t  d e te r m in e d ,  M a t t s o n 's  

s u g g e s t i o n  c o u ld  n o t  be  t r i e d  o u t .

C o m p o s i t io n  o f  c l a y  f r a c t i o n .

A n a ly s i s  of t h e  c l a y  f r a c t i o n s  o f  p r o f i l e s  6 

and  10 shows no s i m i l a r i t y  be tw een  th em  e x c e p t  i n  t h e  

lo w e s t  h o r i z o n  o f  e a c h .  I n  p r o f i l e  6  t h e  s i l i c a / s e s q u i o x i d e  

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

p ro c e e d e d  f a r  enough t o  be  a p p a re n t  i n  t h e  f i e l d .  The 

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

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

i s  l o c a t e d  i n  t h e  wooded p a s t u r e  o v e r lo o k e d  by t h e  

A u c h in c ru iv e  m ansion  h o u s e .  P r e v io u s  t o  t h i s ,  t h e  f i e l d
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w as  p ro b a b ly  u n d e r  c u l t i v a t i o n .

P r o f i l e  10 i s  t y p i c a l  o f  a l a r g e  a r e a  o f  f a n n in g  

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

w e re  made was c ro p p ed  a t  one t im e  b u t  h a s  b e en  u se d  f o r  

g r a z i n g  f o r  an  unknown number o f  y e a r s .  T here  i s  no 

e v id e n c e  o f  t r a n s p o r t a t i o n  o f  t h e  s e s q u i o x i d e s  and t h e i r  

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

s i m i l a r  t o  Ramannf s (4 ) B rau n erd e  (brown e a r t h s ) .  T h is  

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

o f  t h e  c l a y  f r a c t i o n  a s  e v id e n c e d  by  t h e  s i l i c a / s e s q u i o x i d e  

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

s o i l s  o f  N o r th  W ales d e s c r i b e d  by R o b in so n  ( 9 ) .
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S U M M A R Y .

S p e c i a l  w o r k  i n  c o n n e c t i o n  w i t h  a  S o l i  Survey 

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

g e o l o g y ,  a n d  f a r m i n g  h a v e  b e e n  d e a l t  w i t h .

F i e l d  a n d  l a b o r a t o r y  m e t h o d s  h a v e  b e e n  d e t a i l e d  

a n d  a  new  i n s t r u m e n t  f o r  r a p i d  p r o f i l e  e x a m i n a t i o n  i s  

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

h a s  b e e n  d e a l t  w i t h  i n  f u l l .

A c o m p a r i s o n  h a s  b e e n  m ade b e t w e e n  t e x t u r e  

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

n u m b e r  o f  s a m p l e s .

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

a  p r e l i m i n a r y  p r o f i l e  map i s  s u b m i t t e d .  T e n  p r o f i l e s  

w e r e  e x a m i n e d  a n d  h a v e  b e e n  f u l l y  i n v e s t i g a t e d  i n  t h e  

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

o f  c l a s s i f i c a t i o n .

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

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

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

a s  p o s s i b l e .
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C O N C L U S I O N S ,

The s tu d y  o f  s o i l s  i n  t h i s  a r e a  i s  c o m p l ic a te d  

by  t h e  p redom inance  o f  d r i f t ,  c h i e f l y  b o u ld e r  c l a y ,  w h ic h  

g i v e s  r i s e  t o  non u n ifo rm  p a r e n t  m a t e r i a l s .  The c l i m a t e  

i s  s u c h  a s  t o  g iv e  s o i l s  o f  t h e  p o d s o l i c  g ro u p .  The 

r e s u l t s  show t h e  f o l lo w in g  g e n e r a l  s i m i l a r i t i e s : -  (1 )

The s o i l s  a r e  m i ld ly  a c l d # (2 ) T here  i s  m e c h a n ic a l  e l u v i a t i o n  

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

a t  a  lo w er  l e v e l .  T h is  i s  s l i g h t ,  and  i s  no t  s u f f i c i e n t  t o

a l t e r  t h e  t e x t u r e .  ( J )  T here  i s  a  d e c r e a s e  i n  a c i d i t y

w i t h  d e p t h .  (4 )  T here  i s  an  i n c r e a s e ,  w i t h  d e p th ,  i n  t h e  

am ount o f  b a s e  s a t u r a t i o n .  Base exchange  c a p a c i t y  i s  n o t  

h i g h  a s  t h e  s o i l s  exam ined a r e  l i g h t  t e x t u r e d  and low in  

c l a y  c o n t e n t .  I t  i s  p r o b a b le  t h a t  t h e  b a s e  r e s e r v e s  o f  

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

s e d im e n ta r y  ro c k s  w h ich  have underg one  p r e v io u s  w e a t h e r i n g .  

T h e re  a r e  no w e l l  marked c o lo u r  ch an g es  u n d e r  a  c o v e r  o f  

g r a s s  by # h l c h  h o r i z o n s  c a n  b e  i d e n t i f i e d  a s  A, B, and C.

The a n a l y s i s  o f  t h e  c l a y  f r a c t i o n s  o f  a  s o i l  p r o f i l e  once
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c u l t i v a t e d  shows a n  ev en  d i s t r i b u t i o n  o f  s e s q u io x id e s  

t h r o u g h o u t ,  e v id e n c e d  by  t h e  m o le c u la r  s i l i c a / s e s q u i o x i d e  

r a t i o s .

I t  would a p p e a r  t h e n  t h a t  t h e s e  s o i l s  exam ined 

b e l o n g  t o  t h e  g roup  d e s i g n a t e d  by Ramann (4 ) B ra u n e rd e  

(b row n e a r t h s ) .  These  brown e a r t h s  have a f f i n i t i e s  

w i t h  t h e  p o d s o ls  i n  t h a t  t h e y  a r e  f r e e  of c a lc iu m  

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

l e a c h i n g  i s  n o t  s e v e re  u n d e r  a m i ld ly  a c i d  humus and 

t h e r e  i s  c o m p a ra t iv e ly  l i t t l e  t r a n s p o r t a t i o n  o r  e l u v i a t i o n  

o f  t h e  w e a th e re d  com plex . P r o f i l e  10 , t y p i c a l  o f  a  l a r g e  

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

c u l t i v a t e d  s o i l s  o f  N o r th  W ales , d e s c r i b e d  by R ob in son  ( 9 ) ,  

sh ow ing  s i l i c a / s e s q u i o x i d e  r a t i o s  o f  a p p r o x im a te ly  2 

th r o u g h o u t  t h e  p r o f i l e .  S te w a r t  (10) shows t h e  r e g r a d a t i o n  

o f  a  p o d s o l  u n d e r  c u l t i v a t i o n  t o  a  ty p e  c l o s e l y  r e s e m b l in g  

a  brow n e a r t h .

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

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

b e  o f  t h e  b r o w n  e a r t h  t y p e .  On t h e  r e m o v a l  o f  t h e  f o r e s t
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t h e r e  was d e t e r i o r a t i o n  t o  moss o r  h ea th*  w i t h  t h e  

c o n s e q u e n t  developm ent o f  p o d so l  p r o f i l e s *  t h e  b le a c h e d  

l a y e r s  o f  w h ich  a r e  c a u s in g  t h e  g re y  c o l o u r s  o f  some of 

t h e  s o i l s  e n c o u n te r e d .  R e c la m a t io n  from  h e a t h  and moss 

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

s e s q u io x id e s *  c a u s in g  r e g r a d a t l o n  of t h e  p o d s o l  p r o f i l e  

t o  t h e  o r i g i n a l  brown e a r t h  t y p e .  Where moss o r  p e a t  

h a s  n o t  b e en  r e c la im e d  t h e  p r o f i l e  i s  s t i l l  o f  t h e  p o d so l  

t y p e .

NOTE: -  The S o i l s  C o r r e l a t i o n  Committee w o rk in g  u n d e r  
t h e  a u s p i c e s  o f t h e  M i n i s t r y  o f 
A g r i c u l t u r e  v i s i t e d  t h i s  a r e a  i n  t h e  
summer o f  1932 and t h e  members have 
r e c o g n i s e d  t h e  s o i l s  a s  b e lo n g in g  t o  
t h e  s e r i e s  " D r i f t s  o f  v a r i e d  
c ompos i t 1on" ( 4 4 ) .
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