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1. The Soils 

GEOLOGY and SCENERY 

The Orkney a r c h i p e l a g o  c o m p r i s e s  some 90 i s l a n d s  a n d  s k e r r i e s  e x t e n d i n g  80 
kilometres from n o r t h  t o  s o u t h  and 62 k i l o m e t r e s  from east  t o  west,  w i t h  a l a n d  
area of a p p r o x i m a t e l y  975 s q u a r e  k i l o m e t r e s .  

The Orkney I s l a n d s  c o n s i s t  almost e n t i r e l y  of r e l a t i v e l y  g e n t l y  i n c l i n e d  
s e d i m e n t a r y  rocks and  s u b o r d i n a t e  l a v a s  and t u f f s  of Midd le  and  Upper O l d  Red 
S a n d s t o n e  age. A c r y s t a l l i n e  basement complex composed of M o i n i a n  metamorphic 
r o c k s  i n t r u d e d  by C a l e d o n i a n  g r a n i t e s  c r o p s  out as  a series of i n l i e r s  w i t h i n  a 
n o r t h - w e s t - t r e n d i n g  b e l t  e x t e n d i n g  from t h e  i s l a n d  of Graemsay t o  Yesnaby, t h e  
largest  o u t c r o p  f o r m i n g  t h e  h i l l y  ground i m m e d i a t e l y  n o r t h  and  west of 
St romness .  A h i g h  p r o p o r t i o n  of t h e  complex is made u p  of coarse, p i n k  or  
g r e y i s h ,  p o o r l y  f o l i a t e d  g r a n i t e  which g r a d e s  l o c a l l y  i n t o  g r a n i t e - g n e i s s .  

The g e n e r a l  s u c c e s s i o n  is: 

Upper O l d  Red S a n d s t o n e  Hoy Sands tones  
Hoy Volcanics  

Eday Beds 
Rousay F l a g s  

M i d d l e  Old  Red S a n d s t o n e  Upper Stromness  
Lower Stromness  

F1 ags 
F1 ags 

Moinian Basement Complex 

The St romness  F l a g s  and  t h e  Rousay Flags c o n s i s t  l a r g e l y  of f l a g s t o n e s  and are 
made up of rhythmic s e q u e n c e s  of t h i n l y  bedded and ,  i n  p a r t ,  l a m i n a t e d ,  g r e y  and 
black, c a r b o n a t e - r i c h  s i l t s t o n e s  and s i l t y  mudstones a l t e r n a t i n g  w i t h  g e n e r a l l y  
t h i n  beds of f i n e - g r a i n e d  s a n d s t o n e s  or sandy s i l t s t o n e s .  The Eday Be& 
compr ise  t h r e e  s e q u e n c e s  of y e l l o w  a n d  r e d  s a n d s t o n e s - w i t h  p e b b l y  l e n s e s ,  t h e  
Lower, Midd le  and Upper Eday Sands tones  s e p a r a t e d  r e s p e c t i v e l y  by t h e  Eday 
F l a g s ,  a rhythmic s e q u e n c e  of b u f f ,  ye l low o r  r e d  s a n d s t o n e s  and  p a r t i a l l y  
l a m i n a t e d  s i l t s t o n e s ,  and  t h e  Eday Marls, a s e q u e n c e  of i n t e r b e d d e d  r e d  sandy 
and micaceous marls, r e d  and  g r e e n  marly s a n d s t o n e s  and o c c a s i o n a l  ye l low 
s a n d s t o n e s .  

The Upper Old  Red S a n d s t o n e  r o c k s  are c o n f i n e d  t o  t h e  I s l a n d  of Hoy and 
c o n s i s t  of r e d ,  p i n k  and y e l l o w  s a n d s t o n e s  w i t h  s u b o r d i n a t e  bands  of marl. The 
s a n d s t o n e s  are u n d e r l a i n  b y  a v a r i a b l e  t h i c k n e s s  of b a s a l t  l a v a  and  t u f f  which 
rests on an  eroded s u r f a c e  of f a u l t e d  and g e n t l y  fo lded  Midd le  O l d  Red Sands tone  
rocks. 

W i t h  t h e  e x c e p t i o n  of w e s t e r n  Hoy, Rousay and w e s t e r n  W e s t r a y ,  t h e  Orkney 
I s l a n d s  have a g e n t l y  u n d u l a t i n g  landscape  of subdued relief.  The dominant 
characterist ic of t h e  t o p o g r a p h y  is i ts  drowned a p p e a r a n c e .  The h i l l s  of n o r t h  
Hoy excepted ,  most h i l l  s l o p e s  are convex, t h e  lower, n o r m a l l y  c o n c a v e ,  s l o p e s  
b e i n g  submerged w i t h  t h e  many bays and sounds r e p r e s e n t i n g  drowned v a l l e y s :  
submersion was s u c h  t h a t  r i v e r  s y s t e m s  were s e v e r e l y  t r u n c a t e d  and  o n l y  small 
streams remain. 



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

1 .  E a s t  M a i n l a n d ,  t h e  s o u t h  i s les ,  t h e  Longhope d i s t r i c t  of t h e  p a r i s h  of 
Walls, Hoy and  t h e  n o r t h  i s l e s  w i t h  t h e  e x c e p t i o n  of Rousay  and  w e s t e r n  
W e s t r a y .  

2. West M a i n l a n d  
3. W e s t e r n  Hoy 
4 .  Rousay  a n d  w e s t e r n  W e s t r a y  

E a s t  M a i n l a n d  h a s  a g e n t l y  r o l l i n g  l a n d s c a p e  of l o w  a n d  o p e n  r e l i e f  w i t h  
geological i n f l u e n c e s  on  t o p o g r a p h y  m o d i f i e d  by d r i f t  c o v e r .  A number  of r i d g e s  
a n d  e s c a r p m e n t s  t r e n d i n g  e i t h e r  s o u t h - w e s t  t o  n o r t h - e a s t  o r  s o u t h  t o  n o r t h  
re f lec t  t h e  i n f l u e n c e  of g e o l o g y  a n d ,  p a r t i c u l a r l y ,  t h e  p r e s e n c e s  of t h i c k  
r e s i s t a n t  beds  of s a n d s t o n e  upon t o p o g r a p h y .  Areas of hummocky m o r a i n e  occur i n  
t h e  s o u t h - w e s t e r n  p a r t  of t h e  p a r i s h  of Holm and i n  t h e  Toab  area of t h e  p a r i s h  
of S t .  Andrews  and  D e e r n e s s .  

West M a i n l a n d  h a s  a n  a m p h i t h e a t r e - l i k e  a p p e a r a n c e ,  a l o w - l y i n g  i n t e r i o r  w i t h  
a mean h e i g h t  of a b o u t  1 5  metres, t h a t  area b e i n g  o c c u p i e d  by t h e  Loch of H a r r a y  
a n d  t h e  Loch of S t e n n e s s ,  a n d  a s u r r o u n d i n g  g i rd le  of r o u n d e d  h i l l s .  The h i l l s  
reach t h e i r  greatest  h e i g h t s ,  1 9 3  metres (Mid H i l l )  a n d  221 metres (Mid  T o o i n ) ,  
i n  t h e  E v i e  h i l l s  r a n g i n g  t h e  e a s t e r n  b o r d e r  of west M a i n l a n d ,  a n d  i n  t h e  O r p h i r  
h i l l s  t o  t h e  s o u t h - e a s t  w i t h  Ward H i l l  (268 metres) t h e  h i g h e s t  i n  Main land  
O r k n e y .  T h e  h i l l s  of t h e  w e s t e r n  edge are somewhat lower, w i t h  Vestra F i o l d  
( 1 2 7  metres), H i l l  of Miffia (158 metres) and  H i l l  of L y n e d a r d y  (136 metres) t h e  
major p r o n i n e n c e s .  The  e a s t e r n  h i l l s ,  b roken  by t h e  F i n s t o w n  g a p  and  t h e  
Settascarth g a p ,  d i s p l a y  s t r i k i n g  e a s t - f a c i n g  e s c a r p m e n t  s l o p e s .  

Areas of hummocky m o r a i n e  o c c u r  on t h e  c e n t r a l  l o w l a n d  f e a t u r e .  The most 
e x t e n s i v e  area e x t e n d s  w e s t w a r d s  from t h e  head  of t h e  F i n s t o w n  g a p  fo r  some 3 
kilometres a l o n g  t h e  S t r o m n e s s  r o a d  and for  a p p r o x i m a t e l y  2 k i l o m e t r e s  
n o r t h - w e s t w a r d s  be tween t h e  Loch of Har ray  and t h e  Dounby road; other  large 
areas of m o r a i n e  are f o u n d  a l o n g  t h e  Dounby road i n  t h e  v i c i n i t y  of t h e  Loch of 
Bosquoy and  T h e  Shunan.  

. W e s t e r n  Hoy cons is t s  of a r a n g e  of rounded and  r e l a t i v e l y  s t e e p - s i d e d  h i l l s  
e x t e n d i n g  from .The  B e r r y  (199 metres) i n  t h e  s o u t h  t o  C u i l a g s  ( 4 3 3  metres) i n  
t h e  n o r t h .  Much of t h e  c e n t r a l  p a r t  is o v e r  300  metres i n  h e i g h t  and  rises t o  
479  metres on Ward H i l l ,  t h e  h i g h e s t  p o i n t  i n  Orkney.  Ward H i l l  is a n  isolated,  
s t e e p - s i d e d  eminence  bounded by t h e  g l ac i a l  v a l l e y s  of t h e  S o u t h  Burn and  t h e  
F o r d  of Hoy. The p l a t e a u  summit of Ward H i l l  d i s p l a y s  s t r o n g l y  d e v e l o p e d  
p a t t e r n e d - g r o u n d  f e a t u r e s  s u c h  as s t r i p e s  and terraces.  Similar f e a t u r e s ,  
v a r y i n g  i n  the i r  d e g r e e  of d e v e l o p m e n t ,  are found on C u i l a g s ,  Knap of T r o w i e g l e n  
a n d  p l a t e a u  summits of h e i g h t s  a b o v e  a p p r o x i m a t e l y  280 metres. 

Rousay  a n d  w e s t e r n  W e s t r a y  d i s p l a y  a s t r i k i n g l y  r u g g e d  t o p o g r a p h y ,  y e t  
m a r k e d l y  d i ss imi la r  from t h a t  of w e s t e r n  Hoy as a c o n s e q u e n c e  of d i f f e r i n g  
g e o l o g y .  T h e  bedrock  of Rousay and  West ray  is composed  of g e n t l y  d i p p i n g  
s e d i m e n t s ,  f l a g s t o n e s  and  s a n d s t o n e s  of v a r y i n g  r e s i s t a n c e  t o  w e a t h e r i n g .  
D i f f e r e n t i a l  w e a t h e r i n g  a n d  e r o s i o n  have  r e s u l t e d  i n  s t e p p e d  h i l l s i d e s ,  o f t e n  
w i t h  c r a g g y  risers (hamars). T h i s  t y p e  of landform is f o u n d  i n  its most e x t r e m e  
d e v e l o p m e n t  a l o n g  t h e  s o u t h - e a s t - f a c i n g  h i l l s i d e  b e t w e e n  Frotof t  a n d  Mansemass 
H i l l  i n  Rousay  and o n  t h e  s o u t h - f a c i n g  s l o p e s  of F i t t y  H i l l  i n  Wes t r ay .  



CLIMATE 

The  climate of t h e  Orkney  I s l a n d s  is g o v e r n e d  b a s i c a l l y  by t h r e e  fac tors ,  n a m e l y  
t h e  i n t i m a t e  r e l a t i o n s h i p  w i t h  t h e  s e a ,  a n  o p e n ,  g e n t l y  u n d u l a t i n g  t o p o g r a p h y  
a n d  a h i g h  l a t i t u d e .  O r k n e y  l i e s  a t  a mean l a t i t u d e  of 59 n o r t h  b u t  t h e  more 
e x t r e m e  c l i m a t i c  a s p e c t s  of s u c h  a l a t i t u d e  are  ameliorated by t h e  m o d e r a t i n g  
i n f l u e n c e s  of t h e  sea a n d  t h e  cl imate is n o t  n e a r l y  so  s e v e r e  as  i n  some r e g i o n s  
of similar l a t i t u d e .  

The r e l a t i v e l y  low e v a p o r a t i o n  a s s o c i a t e d  w i t h  low summer t e m p e r a t u r e s  a n d  
h i g h  r e l a t i v e  h u m i d i t i e s  makes  t h e  mean a n n u a l  r a i n f a l l  of a b o u t  950 millimetres 
r e l a t i v e l y  e x c e s s i v e .  Add t o  t h i s  t h e  h i g h  i n c i d e n c e  of s t r o n g  w i n d s  a n d  l a c k  
of n a t u r a l  she l te r  and  t h e  cl imate assumes a b l e a k  and  i n h o s p i t a b l e  a s p e c t ,  b u t  
t h e  area s u f f e r s  n o  great e x t r e m e s  of heat o r  cold.  The  v e r y  s e v e r e  cold 
w i n t e r s  of more s o u t h e r l y  e a s t e r n  r e g i o n s  g e n e r a l l y  d o  n o t  o c c u r .  The a rea  h a s  
a good  s u n s h i n e  r e c o r d  a n d  d u r i n g  t h e  summer m o n t h s  e x p e r i e n c e s  p r o l o n g e d  
d a y l i g h t  w h i c h  c o m p e n s a t e s  f o r  t h e  d ismal  d a y s  of w i n t e r .  O v e r a l l ,  t h e  c l imate  
is cool b u t  e q u a b l e .  

The a v e r a g e  a n n u a l  r a i n f a l l  v a r i e s  from a p p r o x i m a t e l y  800 mill imetres a l o n g  
t h e  s o u t h e r n  and e a s t e r n  seaboards t o  o v e r  1000 millimetres on  t h e  h i l l s  of 
Rousay ,  west Main land  a n d  Hoy a n d  t o  o v e r  1200 millimetres on  t h e  h i g h e s t  h i l l s  
e x p o s e d  t o  t h e  s o u t h - w e s t ,  w i t h  much of t h e  a r c h i p e l a g o ,  a n d  t h e  greater 
p e r c e n t a g e  of arable  g r o u n d ,  h a v i n g  a n  a v e r a g e  a n n u a l  r a i n f a l l  of be tween  900 
a n d  1000 millimetres. 

R a i n f a l l  is d i s t r i b u t e d  more o r  less e v e n l y  t h r o u g h o u t  t h e  y e a r  w i t h  May, o n  
b a l a n c e ,  t h e  d r i e s t  month  a n d  O c t o b e r  t h e  wettest .  A f e a t u r e  of t h e  a n n u a l  
r a i n f a l l  is t h e  h i g h  number  of d a y s  w i t h  r e c o r d e d  r a i n f a l l .  

The  a n n u a l  r a n g e  of a v e r a g e  mean mon th ly  t e m p e r a t u r e  is a round  8 .9  C ,  
i n c r e a s i n g  from 3 .4  C i n  F e b r u a r y  t o  12.3 C i n  Augus t .  A l though  w i n t e r  
t e m p e r a t u r e s  are n o t  v e r y  l o w ,  there  is  o n l y  a slow b u i l d - u p  of t e m p e r a t u r e  a n d  
w i n t e r  a n d  s p r i n g  t e n d  t o  be rather p r o l o n g e d .  

SOIL PARENT MATERIALS 

S u p e r f i c i a l  d e p o s i t s  c o v e r  a p p r o x i m a t e l y  95 p e r c e n t  of t h e  area w i t h  t i l l  (75  
p e r c e n t )  a n d  p e a t  (15  p e r c e n t )  b e i n g  t h e  most e x t e n s i v e .  Windblown s a n d  is 
l o c a l l y  e x t e n s i v e ,  w h i l e  f l u v i o g l a c i a l  d e p o s i t s  a n d  a l l u v i u m  are of m i n o r  
e x t e n t .  

F o u r  t y p e s  of t i l l  h a v e  b e e n  r e c o g n i z e d :  

1. T i l l  of m o d e r a t e l y  f i n e  t e x t u r e  is g e n e r a l l y  w i d e s p r e a d  t h r o u g h o u t  t h e  
i s l a n d  g r o u p .  I t  o c c u r s  most e x t e n s i v e l y  i n  east M a i n l a n d  a n d  S o u t h  R o n a l d s a y ,  
i n  S h a p i n s a y ,  S t r o n s a y  a n d  W e s t r a y .  The till o c c u r s  i n  S t e n n e s s ,  O r p h i r  a n d  
l o c a l l y  on  Rousay,  Wyre, E g i l s a y  and  Eday. It  is a f i r m ,  compac t  d e p o s i t  of 
s a n d y  A 
t h i c k n e s s  of some 100 t o  1 2 5  c e n t i m e t r e s  is u s u a l ,  b u t  d e e p e r  s e c t i o n s  of t i l l  
o c c u r  where  v a l l e y s  a n d  bays h a v e  been  i n f i l l e d .  S h e l l  f r a g m e n t s  are o f t e n  
e n c o u n t e r e d  a t  d e p t h  i n  t i l l - c l i f f  sections and  t h e  occasional so i l  p r o f i l e  is 
f o u n d  t o  b e  c a l c a r e o u s  i n  t h e  lowest h o r i z o n .  

c l a y  loam or c l a y  loam t e x t u r e  and  c o n t a i n s  s t r o n g l y  w e a t h e r e d  s t o n e s .  



2. of a loamy s a n d  or  s a n d y  loam t e x t u r e  o c c u r s  on  Hoy and  on  Eday 
and  v e r y  l o c a l l y  o n  west M a i n l a n d .  

3. T i l l  of a s a n d y  loam or  loam t e x t u r e  is common t h r o u g h o u t  west M a i n l a n d  
a e n d  of l oca l  o c c u r r e n c e  on  east  Mairjland. The t i l l  o c c u r s  q u i t e  e x t e n s i v e l y  
t h r o u g h o u t  t h e  n o r t h  isles. 

t e x t u r e ,  o c c u r s  l o c a l l y  on  M a i n l a n d .  

T i l l  

4 .  T i l l ,  of a m o r a i n i c  n a t u r e  and  l a n d f o r m ,  w i t h  a s a n d y  loam or  loam 

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

B l a n k e t  p e a t  i s  e x t e n s i v e  o n  Hoy, on t h e  E v i e  a n d  R e n d e l l  h i l l s ,  on  t h e  
O r p h i r  h i l l s ,  a n d  on Rousay and  Eday. B a s i n  a n d  v a l l e y  p e a t  o c c u r s  l o c a l l y  
t h r o u g h o u t  t h e  a rea ,  i n  some i n s t a n c e s  b e i n g  u n d e r l a i n  by marl. Windblown 
s h e l l y  s a n d  d e p o s i t s  o c c u r  r o u n d  many of t h e  more o p e n ,  s h a l l o w  b a y s  of t h e  
area.  o n e  t h i r d  of Sanday and  of N o r t h  R o n a l d s a y  is c o v e r e d  by 
s h e l l y  s a n d  a n d  there  are e x t e n s i v e  d e p o s i t s  o n  W e s t r a y .  N o n c a l c a r e o u s  
windblown San3 ( L i n k s )  is much less e x t e n s i v e ,  t h e  largest area o c c u r r i n g  a r o u n d  
t h e  Loch of Doomy o n  Eday.  F l u v i o g l a c i a l  d e p o s i t s  o c c u r  p r i n c i p a l l y  as  ridges 
ar?d terraces  i n  t h e  v a l l e y  of t h e  S o u t h  Burn and  as mounds a t  t h e  Ford  of Hoy o n  
Hoy; i n  west M a i n l a n d  sma l l ,  i solated mounds e x t e n d  w e s t w a r d s  from S t r o m n e s s  
a l o n g  t h e  I n n e r t o w n - O u t e r t o w n  road. 

A p p r o x i m a t e l y  

so1 1s 

Twenty -e igh t  s o i l  series and  f o u r t e e n  s o i l  c o m p l e x e s  h a v e  b e e n  i d e n t i f i e d  a n d  
t h e y  r e p r e s e n t  t h e  f o l l o w i n g  t e n  s o i l  a s s o c i a t i o n s :  

A s s o c i a t i o n  P a r e n t  Material 

S t romn e ss 

Lynedardy  

T h u r s o  

Can i s b a y  

F l a u g h t o n  

Darlei t h  
Dunnet  

Rackwick 

Boy n d i e 
F r a s e r b u r g h  

D r i f t  d e r i v e d  from s a n d s t o n e s  a n d  b r e c c i a s  of 
t h e  Midd le  O l d  Red S a n d s t o n e  a n d  rocks of t h e  
g r a n i t e - s c h i s t  complex  of t h e  Moin ian  
D r i f t  d e r i v e d  from f l a g s t o n e s  and  s a n d s t o n e s  of 
t h e  Middle  Old Red S a n d s t o n e  w i t h  rocks of t h e  
g r a n i t e - s c h i s t  complex  of t h e  Moin ian  
D r i f t  d e r i v e d  from s t r a t a  of t h e  S t r o m n e s s  F l a g s  
and  t h e  Rousay F l a g s  of t h e  M i d d l e  Old  Red 
S a n d s t o n e  
D r i f t  d e r i v e d  from s t r a t a  of t h e  S t r o m n e s s  
F l a g s ,  t h e  Rousay F l a g s  a n d  t h e  Eday Beds of t h e  
M i d d l e  Old Red S a n d s t o n e  
Dr i f t  d e r i v e d  from s a n d s t o n e s  of t h e  Eday B e d s  
of t h e  Middle  O l d  Red S a n d s t o n e  
D r i f t  d e r i v e d  from b a s i c  l a v a s  a n d  i n t r u s i o n s  
D r i f t  d e r i v e d  from s t r a t a  of t h e  Upper  Old  Red 
S a n d s  t o n e  
F l u v i o g l a c i a l  s a n d s  a n d  g r a v e l s  d e r i v e d  from 
s a n d s t o n e s  of t h e  Upper  O l d  Red S a n d s t o n e  
F1 uv iogl ac i a1 s a n d s  
S h e l l y  s a n d  

I n  a d d i t i o n ,  d e e p  peat,  t h i n  peat, t h e i r  c u t - o v e r  a n d  e r o d e d  p h a s e s ,  l i n k s ,  
a l l u v i u m ,  p e a t - a l l u v i u m  complex ,  h i l l  dunes ,  c o l l u v i a l  fans, s a l t i n g s  and  mixed  
bottom l a n d s  have b e e n  r e c o g n i z e d .  



T h e  s o i l  ser ies  i d e n t i f i e d  r e p r e s e n t  n i n e  major s o i l  g r o u p s  or s u b g r o u p s  of 
w h i c h  t h e  most w i d e s p r e a d  are n o n c a l c a r e o u s  g l e y s ,  p o d z o l s ,  p e a t y  p o d z o l s  a n d  
p e a t y  g l e y s .  Brown c a l c a r e o u s  s o i l s ,  c a l c a r e o u s  g l e y s  and  s a l i n e  g l e y s  a r e  
l o c a l l y  e x t e n s i v e ,  w h i l e  p e a t y  brown s o i l s  are of v e r y  l i m i t e d  l oca l  e x t e n t .  

The  O r k n e y  l a n d s c a p e  is d o m i n a t e d  by f o u r  p r i n c i p a l  so i l  a s s o c i a t i o n s ,  t h e  
T h u r s o ,  C a n i s b a y ,  Dunnet  and  F r a s e r b u r g h  A s s o c i a t i o n s  - and p e a t .  The  T h u r s o  
A s s o c i a t i o n  is t h e  dominant  s o i l  a s s o c i a t i o n  of west M a i n l a n d ,  Rousay  a n d  
w e s t e r n  a n d  n o r t h e r n  West ray .  The  p r i n c i p a l  s o i l  of t h e  a s s o c i a t i o n  is B i l b s t e r  
Series, a f r e e l y  o r  i m p e r f e c t l y  d r a i n e d  s o i l  w h i c h  h a s  been  d e r i v e d  from a p e a t y  
p o d z o l  by c u l t i v a t i o n .  The s o i l s  are  d e v e l o p e d  on a brown o r  y e l l o w i s h  b rown ,  
commonly s t o n y ,  s a n d y  loam or  loam t i l l  w i t h  u s u a l l y  a s t r o n g l y  i n d u r a t e d  
s u b s o i l  i m m e d i a t e l y  below a sha l low brown o r  d a r k  g r e y i s h  brown p l o u g h  l a y e r  of 
loam, s a n d y  loam o r  s i l t y  loam t e x t u r e .  Between t h e  two h o r i z o n s  there is  
commonly a t h i n  zone  of i r o n  a c c u m u l a t i o n  - a t h i n  i r o n  pan .  The pan  res t r ic t s  
b o t h  root  a n d  water p e n e t r a t i o n .  A root mat commonly o c c u r s  on  t h e  u p p e r  
stirface a n d  t h e r e  c a n  be  a t h i n  h o r i z o n  of m o t t l e d  material i m m e d i a t e l y  a b o v e  
t h e  p a n .  Where t h e  t o t a l  t h i c k n e s s  of t h e  t o p s o i l  commonly e x c e e d s  75 
c e n t i m e t r e s  a d e e p - t o p s o i l  p h a s e  of t h e  B i l b s t e r  Series h a s  been r e c o g n i z e d .  

T o t a l  s o i l  d e p t h s  ( i . e .  t o  b e d r o c k )  commonly e x c e e d  100 c e n t i m e t r e s ,  b u t  
w h e r e  b e d r o c k  is w i t h i n  50 c e n t i m e t r e s  of t h e  s u r f a c e  a sha l low p h a s e  of t h e  
B i l b s t e r  Series is n o t e d .  

A n a l y s e s  u s u a l l y  i n d i c a t e  medium v a l u e s  of e x c h a n g e a b l e  bases b u t  w i t h  h i g h  
e x c h a n g e a b l e  s o d i u m  i n  t h e  s u r f a c e  h o r i z o n  a n d  commonly low e x c h a n g e a b l e  calcium 
a t  d e p t h ,  w h i l e  pH v a l u e s  v a r y  from m o d e r a t e l y  ac id  t o  s l i g h t l y  ac id .  The amount  
of total  p h o s p h a t e  is u s u a l l y  l o w  be low t h e  s u r f a c e  h o r i z o n ;  a B i l b s t e r  Series 
d e e p - t o p p e d  phase shows a v e r y  h i g h  amount  of t o t a l  p h o s p h a t e  i n  t h e  t o p s o i l  
h o r i z o n s .  

The  T h u r s o  Series is a n o n c a l c a r e o u s  g l e y  d e v e l o p e d  on a y e l l o w i s h  brown or 
g r e y i s h  brown loam or s a n d y  c l a y  loam till .  P r o f i l e  morphology is  t y p i c a l l y  
t h a t  of s u r f a c e - w a t e r  g l e y s ;  g r e y  c o l o u r s  p r e d o m i n a t e ,  w i t h  a s s o c i a t e d  coarse 
o c h r e o u s  a n d  p a l e  brown m o t t I i n g ,  w h i l e  s t r u c t u r e  i n  t h e  s u b s o i l  is u s u a l l y  
coarse p r i s m a t i c ,  t h e  ped faces h a v e  g r e y  s a n d y  c o a t i n g s .  Soi l  d e p t h  r a r e l y  
e x c e e d s  120 c e n t i m e t r e s  and is o f t e n  much shallower. T h e r e  c a n  b e  l i t t l e  d o u b t  
t h a t  many of t h e  Thurso  Series so i l s  are t h e  p r o d u c t  of r e c l a m a t i o n  a n d  
improvemen t  of p e a t y  g l e y s .  

V a l u e s  f o r  e x c h a n g e a b l e  bases are u s u a l y  medium, w i t h  h i g h  e x c h a n g e a b l e  
s o d i u m  i n  t h e  s u r f a c e  h o r i z o n ,  b u t  h i g h  amoun t s  of e x c h a n g e a b l e  calcium are 
o c c a s i o n a l l y  r e c o r d e d  i n  t h e  p a r e n t  material. S i m i l a r l y ,  pH v a l u e s  are s l i g h t l y  
a c i d  i n  t h e  t o p s o i l  i n c r e a s i n g  t o  n e a r l y  pH 7 w i t h  d e p t h .  A pH v a l u e  of 7.9 was 
n o t e d  i n  t h e  basal sample  of o n e  T h u r s o  Series s o i l .  T o t a l  p h o s p h a t e  v a l u e s  are 
g e n e r a l l y  low i n  t h e  s u b - s u r f a c e  h o r i z o n s .  

O l r i g  Series,  a p e a t y  g l e y ,  d e v e l o p e d  on  a loam o r  s a n d y  c l a y  loam t i l l  
o c c u r s  u n d e r  a hea the r -domina ted  moorland v e g e t a t i o n .  The p r o f i l e  is 
c h a r a c t e r i z e d  by a p e a t y  s u r f a c e  h o r i z o n ,  u p  t o  50 c e n t i m e t r e s  t h i c k ,  u n d e r l a i n  
by a d a r k  brown,  o r g a n i c - s t a i n e d  h o r i z o n  and a g r e y i s h  brown, g l e y e d  h o r i z o n  
w i t h  some o r g a n i c  s t a i n i n g  and  a few d r a b  mottles.  



V a l u e s  for pH v a r y  from pH 4.0 i n  t h e  o r g a n i c  h o r i z o n s  t o  pH 5.3 i n  t h e  
p a r e n t  mater ia l .  V a l u e s  of e x c h a n g e a b l e  c a t i o n s ,  w i t h  t h e  e x c e p t i o n  of 
e x c h a n g e a b l e  c a l c i u m ,  are u s u a l l y  medium i n  t h e  m i n e r a l  so i l :  v a l u e s  of 
e x c h a n g e a b l e  c a l c i u m  are low. 

C a m s t e r  Series, a p e a t y  p o d z o l ,  is d e v e l o p e d  on a b r o w n i s h  y e l l o w ,  s t o n y  loam 
o r  s a n d y  loam till  on m o d e r a t e  s l o p e s  u n d e r  a h e a t h e r - d o m i n a t e d  m o o r l a n d  
v e g e t a t i o n .  The p r o f i l e  d i s p l a y s  t h e  cha rac t e r i s t i c  f e a t u r e s  of a p e a t y  p o d z o l  
w i t h  a t h i n  i r o n  p a n ,  a g l e y e d  h o r i z o n  a b o v e  t h e  pan  a n d  a b r i g h t l y  c o l o u r e d  
h o r i z o n  i m m e d i a t e l y  be low t h e  p a n .  The b r i g h t l y  c o l o u r e d  h o r i z o n  may b e  a b s e n t ,  
t h e  t h i n  i r o n  pan t h e n  b e i n g  d i r e c t l y  u n d e r l a i n  by a h a r d  i n d u r a t e d  h o r i z o n .  
The pH v a l u e s  i n  t h e  o r g a n i c  s u r f a c e  h o r i z o n s  are a b o u t  pH 4, w h i l e  t h e  pH of 
t h e  p a r e n t  material v a r i e s  from pH 5.5 t o  pH 6.3. E x c h a n g e a b l e  b a s e s  show l o w  
o r  medium v a l u e s  i n  t h e  m i n e r a l  s o i l .  

Mous land  Series,  a s a l i n e  g l e y ,  is  found a l o n g  t h e  w e s t e r n  s e a b o a r d  of t h e  
a r c h i p e l a g o .  The s o i l  is d e v e l o p e d  on  s t r o n g l y  w e a t h e r e d  a n d  g l e y e d  t ill  or 
rock a n d  d i s p l a y s  commonly a s t r i k i n g  coarse p r i s m a t i c  or c o l u m n a r  s t r u c t u r e  i n  
t h e  s u b s u r f a c e  h o r i z o n s .  S t r u c t u r e  i n  t h e  C h o r i z o n  is u s u a l l y  m a s s i v e ,  b u t  
sometimes t h e  h o r i z o n  r e t a i n s  t h e  banded  s t r u c t u r e  of t h e  o r i g i n a l  rock. The 
p r i s m a t i c  s t r u c t u r e  is e m p h a s i s e d  by i n t e n s e  o r g a n i c  s t a i n i n g  a l o n g  t h e  ped  
faces .  T h o s e  s o i l s  i m m e d i a t e l y  a d j a c e n t  t o  t h e  c l i f f  e d g e  h a v e  worked  u p p e r  
h o r i z o n s ,  g e n e r a l l y  of a banded  a p p e a r a n c e  w i t h  t h e  a d m i x t u r e  of w i n d - b o r n e  o r  
w a t e r - b o r n e  small rock f r a g m e n t s .  Not s u r p r i s i n g l y  t h e  s o i l s  h a v e  a h i g h  sod ium 
c o n t e n t  t h r o u g h o u t  and  a h i g h  e x c h a n g e a b l e  magnesium v a l u e  i n  t h e  u p p e r  
h o r i z o n s .  T h e  soils s u p p o r t  a maritime h e a t h  or p a s t u r e  v e g e t a t i o n .  

Two series of l i t t l e  e x t e n t  are t h e  Ness Series, a n o n c a l c a r e o u s  g l e y  
d e v e l o p e d  i n  a loam till o v e r  w e a t h e r e d  rock,  and H u n s t e r  Series, a v e r y  p o o r l y  
d r a i n e d  n o n c a l c a r e o u s  or  humic  g r o u n d w a t e r  g l e y  of f l u s h e d  si tes.  A v e r y  small 
area of a l p i n e  p o d z o l ,  K n i t c h e n  Series, o c c u r s  on t h e  p l a t e a u  summit of K n i t c h e n  
H i l l  o n  Rousay .  

A number  of s o i l  complex  map u n i t s  h a v e  been  r e c o g n i z e d  i n  t h e  T h u r s o  
A s s o c i a t i o n .  

The  Sordale Complex o c c u r s  on moundy t o p o g r a p h y  associated w i t h  areas of 
m o r a i n e .  I t  is a complex  of B i l b s t e r  Series and T h u r s o  o r  O l r i g  Series w i t h  
some p e a t .  The p r e d o m i n a n t  s o i l  is t h e  B i l b s t e r  Series, w h i c h  o c c u r s  o n  t h e  
mounds; t h e  i n t e r v e n i n g  hol lows  and  c h a n n e l s  c o n t a i n  t h e  p o o r l y  d r a i n e d  T h u r s o  
or  Ol r ig  Series and i n  some i n s t a n c e s  p e a t .  The complex  is most e x t e n s i v e l y  
d e v e l o p e d  i n  t h e  Toab d i s t r i c t ,  i n  t h e  p a r i s h  of H o l m  a r o u n d  t h e  farm of 
Hestwall a n d  i n  t h e  p a r i s h  of S t e n n e s s  a r o u n d  t h e  farm of Moa. 

The  U l b s t e r  Complex is a complex  of m i n e r a l  s o i l s  o n  a low, moundy, r idged  or 
s t e p p e d ,  r o c k - c o n t r o l l e d  t o p o g r a p h y .  The p r i n c i p a l  component  s o i l s  are B i l b s t e r  
Series a n d  T h u r s o  Series, w i t h  s h a l l o w n e s s  t h e  d o m i n a t i n g  s o i l  i n f l u e n c e .  It  
o c c u r s  o n  E g i l s a y ,  on t h e  A i k e r  Ness p e n i n s u l a  i n  E v i e ,  a l o n g  t h e  s o u t h e r n  
coastal f r i n g e  of Rousay,  a n d  i n  t h e  S t a n y  H i l l  area of t h e  p a r i s h  of H a r r a y .  
( A  C a n i s b a y  v a r i a n t  w i t h  T r e s d a l e  Series r e p l a c i n g  t h e  T h u r s o  Series is mapped 
e x t e n s i v e l y  o n  S h a p i n s a y  . 

The Frotoft Complex, o c c u r r i n g  p r i n c i p a l l y  i n  Rousay a n d  i n  w e s t e r n  W e s t r a y ,  
is d e v e l o p e d  on  s t e p p e d ,  r o c k y  and  o f t e n  s t e e p  h i l l s i d e s .  It is c h a r a c t e r i z e d  
by t h e  s h a l l o w n e s s  of its c o n s t i t u e n t  so i l s ,  Camster, B i l b s t e r ,  T h u r s o  a n d  Olrig 
Series, w i t h  rock o u t c r o p s  a major component .  



. _ .  . - .  

T h e  E s k i h o l d  Complex, d e v e l o p e d  e x t e n s i v e l y  t o  t h e  n o r t h - w e s t  of S t r o m n e s s  
a n d  a t  Vestra F i e l d  i n  Sandwick ,  is d o m i n a t e d  by s o i l s  of t h e  Olr ig  and  Camster 
Series a n d  by t h e i r  shal low p h a s e s .  I t  o c c u r s  o n  a low moundy or g e n t l y  r i d g e d  
n o c k - c o n t r o l l e d  l a n d s c a p e .  Rock o u t c r o p s  a re  rare. The  complex  bears s t r o n g  
a f f i n i t i e s  t o  t h e  Ulbster Complex. 

T h e  H u n t i s  Complex, o n e  of c u t - o v e r  and  e r o d e d  p e a t  w i t h  O l r i g  Series a n d  
some Camster Series,  is d e v e l o p e d  most e x t e n s i v e l y  i n  B i r s a y  a n d  H a r r a y .  I t  
o c c u r s  o n  smoo th  or g e n t l y  r i d g e d  l a n d s c a p e s  and  r e s u l t s  d i r e c t l y  from t h e  
i n f l u e n c e  of man and  h i s  e x t r a c t i o n  of p e a t .  

T h e  s o i l s  of t h e  C a n i s b a y  A s s o c i a t i o n  are d e v e l o p e d  o n  a r e d d i s h  brown o r ,  
o c c a s i o n a l l y ,  r e d  till w i t h  u s u a l l y  a s a n d y  c l a y  loam or  c l a y  loam t e x t u r e .  The  
t i l l  is c o m o n l y  s t r o n g l y  w e a t h e r e d  a n d  a l o c a l  p r e d o m i n a n c e  of w e a t h e r e d  
s a n d s t o n e  i n  t h e  t ill  r e s u l t s  i n  a s a n d y  loam t e x t u r e .  

T r e s d a l e  Series, a n o n c a l c a r e o u s  g l e y ,  is t h e  d o m i n a n t  series of t h e  
a s s o c i a t i o n .  T h e r e  is l i t t l e  d o u b t  t h a t  i n  most i n s t a n c e s  t h e  s o i l  p r o f i l e  is 
t h e  resul t  of t h e  c u l t i v a t i o n  and  c o n t i n u e d  h u s b a n d r y  of p e a t y  g l e y s ,  for 
p r o f i l e s  w i t h  e v i d e n c e  of t h e i r  former p e a t y  s u r f a c e  n a t u r e ,  a d a r k  g r e y  or  v e r y  
d a r k  g r e y i s k  brown p lough  l a y e r  w i t h  m o d e r a t e  o r  h i g h  o r g a n i c  m a t t e r  o r  a 
h o r i z o n  of o r g a n i c  matter e n r i c h m e n t  i m m e d i a t e l y  below t h e  p l o u g h  l a y e r  are 
common. T n e  r e l a t i o n s h i p  b e t w e e n  s o i l s  s t i l l  b e a r i n g  w i t n e s s  t o  t h e i r  former 
p e a t y  n a t u r e  and s o i l s  w h e r e  a n y  e v i d e n c e  of t h e i r  former s t a t u s  has b e e n  
t o t a l l y  d e s t r o y e d  is v e r y  c o m p l i c a t e d  a n d  i n d e f i n i t e  - o f t e n  m e r e l y  t h e  p r o d u c t  
of t h e  v a g a r i e s  of p lough  d e p t h  w i t h i n  a n  i n d i v i d u a l  f i e l d .  

T y p i c a l l y ,  t h e  T r e s d a l e  Series e x h i b i t s  a d a r k  g r e y i s h  brown p l o u g h  l a y e r  
w i t h  a loam, s i l t y  loam or  s a n d y  loam t e x t u r e  and  a t h i c k n e s s  of 25 c e n t i m e t r e s .  
B e n e a t h  t h e  p lough  l a y e r ,  a n a r r o w ,  o f t e n  l e n t i c u l a r ,  brown h o r i z o n  e n r i c h e d  
w i t h  o r g a n i c  matter is  sometimes e n c o u n t e r e d .  A r e d d i s h  brown,  s t r o n g l y  m o t t l e d  
a n d  g l e y e d  s u b s o i l  w i t h  a s a n d y  c l a y  loam or  c l a y  loam t e x t u r e  a n d  most u s u a l l y  
a s t r o n g l y  d e v e l o p e d  p r i s m a t i c  s t r u c t u r e  u n d e r l i e s  t h e  s u r f a c e  h o r i z o n s .  The  
s u b s o i l  is u s u a l l y  up t o  30 c e n t i m e t r e s  i n  t h i c k n e s s .  The p a r e n t  material is 
r e d d i s h  brown o r  r e d  and  h a s  a s a n d y  c l a y  loam or  c l a y  loam t e x t u r e  and  u s u a l l y  
a m a s s i v e  s t r u c t u r e .  The soil is  commonly s t r o n g l y  w e a t h e r e d  throughout ,  t h e  
rock c o m p o n e n t s  of t h e  t i l l  b e i n g  r e a d i l y  b roken  down. T o t a l  s o i l  d e p t h  r a r e l y  
exceeds 120 c e n t i m e t r e s ,  b u t  where i t  d o e s  so, t h e  material be low t h i s  d e p t h  is 
of t e n  c a l c a r e o u s .  The s o i l s  e x h i b i t  t h e  t y p i c a l  cha rac t e r i s t i c s  of a 
s u r f a c e - w a t e r  g l e y  i n  t h a t  t h e  s u b s o i l  shows s t r o n g e r  g l e y i n g  and  m o t t l i n g  
f e a t u r e s  t h a q  d o e s  t h e  p a r e n t  material. 

A n a l y s e s  u s u a l l y  i n d i c a t e  e x c h a n g e a b l e  b a s e s  t o  be  a t  medium l e v e l s ,  a l t h o u g h  
h i g h  a m o u n t s  of e x c h a n g e a b l e  c a l c i u m  are o c c a s i o n a l l y  r e c o r d e d  i n  some b a s a l  
h o r i z o n s  a n d ,  as w i t h  most of t h e  s o i l s  of Orkney ,  h i g h  l e v e l s  of e x c h a n g e a b l e  
sodium are common t h r o u g h o u t .  The pH v a l u e s  i n c r e a s e  g e n e r a l l y  from t h e  
s l i g h t l y  ac id  pH 6 to  pH 6.5 i n  t h e  s u r f a c e  h o r i z o n  t o  pH v a l u e s  i n  e x c e s s  of pH 
7 i n  t h e  p a r e n t  material. T o t a l  p h o s p h a t e  is g e n e r a l l y  low below t h e  p l o u g h  
l a y e r .  

7. 



The  Ocklester  Series is a f r e e l y  o r  i m p e r f e c t l y  d r a i n e d  s o i l ,  a p o d z o l ,  w h i c h  
h a s  b e e n  d e r i v e d  from a p e a t y  p o d z o l  by c u l t i v a t i o n .  The n o t e w o r t h y  f e a t u r e  of 
t h e  p r o f i l e  is an  i n d u r a t e d  r e d d i s h  brown s a n d y  loam, loam or v e r y  r a r e l y  s a n d y  
c l a y  loam s u b s o i l ,  u s u a l l y  i m m e d i a t e l y  b e n e a t h  a d a r k  g r e y i s h  brown s a n d y  loam 
or loam p l o u g h  l a y e r ;  i n  some i n s t a n c e s  a t h i n  z o n e  of m o t t l e d  a n d  g l e y e d  
mater ia l  o c c u r s  between t h e  two h o r i z o n s .  The c h e m i s t r y  of t h e  s o i l  is m a r k e d l y  
a f f e c t e d  by management and  c l o s e l y  resembles t h a t  of t h e  T r e s d a l e  Series.  

I n  a n  i n t e n s i v e l y  c u l t i v a t e d  l a n d s c a p e ,  Can i sbay  Series,  a p e a t y  g l e y ,  Warth 
Series, a p e a t y  p o d z o l ,  Gaira Series, a v e r y  p o o r l y  d r a i n e d  n o n c a l c a r e o u s  o r  
humic  g l e y  and  D a l e s p o t  Series, a v e r y  p o o r l y  d r a i n e d  p e a t y  g l e y  o f t e n  
associated w i t h  t h i n  p e a t ,  are of m i n o r  e x t e n t  and s u b j e c t  t o  t h e  p r o c e s s e s  of 
r e c l a m a t i o n .  

G e s s a n  Series is a s a l i n e  g l e y .  The s o i l  is  p r o f o u n d l y  i n f l u e n c e d  by 
s a l t - s p r a y  a n d  s e a - g u s t i n g  a n d  i s  found  a l o n g  t h e  e a s t e r n  seaboard of t h e  area.  
A f e a t u r e  is  t h e  v e r y  coarse pr i smat ic  o r  co lumnar  s t r u c t u r e  of t h e  s u b s o i l ,  t h e  
s t r u c t u r e  u n i t s  b e i n g  v i v i d l y  e x p r e s s e d  by t r a n s l o c a t e d  o r g a n i c  matter a l o n g  t h e  
p e d  faces. The s u r f a c e  h o r i z o n  is u s u a l l y  t h i n ,  r a r e l y  e x c e e d i n g  20 
c e n t i m e t r e s ,  and  i s  u s u a l l y  of a p e a t y  n a t u r e .  

The  s o i l s  a re  m o d e r a t e l y  a c i d  w i t h  h i g h  l e v e l s  of e x c h a n g e a b l e  b a s e s  i n  t h e  
s u r f a c e  h o r i z o n  and v e r y  h i g h  e x c h a n g e a b l e  sodium t h r o u g h o u t .  The  s o i l s  s u p p o r t  
a maritime h e a t h  v e g e t a t i o n .  

So i l s  of t h e  Dunnet  A s s o c i a t i o n  are c o n f i n e d  t o  t h e  i s l a n d  of Hoy a n d  two 
s o i l  s e r i e s  have  been  mapped:  Dunnet  Series, 2 p e a t y  p o d z o l ,  a n d  T r o w i e g l e n  
Ser ies ,  a n  a l p i n e  p o d z o l .  

The  T r o w i e g l e n  Series e x h i b i t s  a v e r y  d a r k  grey, o r g a n i c  loamy s a n d  s u r f a c e  
h o r i z o n  of less t h a n  10 c e n t i m e t r e s  t h i c k n e s s  u n d e r l a i n  by a brown t o  d a r k  brown 
h o r i z o n  w i t h  low o r g a n i c  matter c o n t e n t ,  s a n d  t e x t u r e ,  weak s t r u c t u r e  and  
f r i a b l e  c o n s i s t e n c e .  Below,  t h e  s o i l  is a s t r o n g  brown or b r o w n i s h  y e l l o w  
c o l o u r ,  u s u a l l y  w i t h  a s l i g h t  d e g r e e  .of m o t t l i n g  and  a loamy s a n d  t e x t u r e .  
L o c a l l y  t h e - p a r e n t  material  is r e d  or  l i g h t  r e d d i s h  brown i n  c o l o u r .  T o t a l  s o i l  
d e p t h  e x c e e d s  120 c e n t i m e t r e s .  V a l u e s  of pH v a r y  from a b o u t  pH 5 . i n  t h e  s u r f a c e  
h o r i z o n  t o  a b o u t  pH 5.5 i n  t h e  p a r e n t  material. 

Soi ls  of t h e  F r a s e r b u r g h  A s s o c i a t i o n  are d e v e l o p e d  o n  windb lown  s h e l l y  s a n d  
depos i t s  w h i c h  occur l o c a l l y  a r o u n d  some of t h e  b a y s  and  more e x t e n s i v e l y  on  
S a n d a y ,  N o r t h  Ronaldsay  a n d  W e s t r a y .  They are c h a r a c t e r i z e d  by e x t r e m e  
s a n d i n e s s ,  loose c o n s i s t e n c e  a n d  h i g h  pH. F r a s e r b u r g h  Series, a brown 
c a l c a r e o u s  s o i l ,  o c c u r s  on f r e e l y  d r a i n e d ,  low, s tab le  d u n e s .  Below a d a r k  
g r e y  o r  d a r k  brown s u r f a c e  h o r i z o n  of s a n d  and  o r g a n i c  matter there is a p a l e  
brown s u b s o i l  and a s l i g h t l y  p a l e r - c o l o u r e d  p a r e n t  material. W h i t e l i n k s  Series 
is a c a l c a r e o u s  g r o u n d w a t e r  g l e y  i n  which t h e  main  f e a t u r e s  are a c o a r s e l y  
m o t t l e d  s u b s o i l  o v e r l y i n g  g r e y ,  wet s a n d .  

Soils of t h e  Stromness A s s o c i a t i o n  are l i m i t e d  t o  t h e  h i l l y  g r o u n d  f r i n g i n g  
S t r o m n e s s  w i t h  a n  o u t l i e r  o n  t h e  n o r t h  s i d e  of Graemsay a n d  small i s o l a t e d  
pockets t o  t h e  n o r t h - w e s t  of S t r o m n e s s .  One s o i l  series, S t r o m n e s s  Series, a 
p e a t y  p o d z o l ,  h a s  been  mapped a n d  is of m i n o r  e x t e n t .  The  p a r e n t  material of 



t h e  Lyneda rdy  A s s o c i a t i o n  is  s imilar  t o  t h a t  of t h e  T h u r s o  A s s o c i a t i o n  i n  i t s  
c o l o u r  and  t e x t u r e ,  b u t  i n  a d d i t i o n  t o  m i d d l e  Old  Red S a n d s t o n e  rocks  c o n t a i n s  
rocks  of t h e  g r a n i t e - s c h i s t  basemen t  complex .  F o u r  s o i l  series, M i l l f i e l d  
Series, a p e a t y  p o d z o l ,  M i d g a r t h  Series,  a n o n c a l c a r e o u s  g l e y ,  F l e t t s  Series, a 
s a l i n e  g l e y  a n d  Lyneda rdy  Series, a p e a t y  g l e y ,  o c c u r  i n  a narrow b e l t  t r e n d i n g  
n o r t h - w e s t w a r d s  from S t r o m n e s s .  

So i l s  of t h e  F l a u g h t o n  A s s o c i a t i o n  o c c u r  o n  c o a r s e - t e x t u r e d  d r i f t  d e r i v e d  
from s a n d s t o n e s  of t h e  Eday Beds .  One s o i l  se r ies ,  F l a u g h t o n  Series, a p e a t y  
p o d z o l ,  h a s  b e e n  d i s t i n g u i s h e d .  I t  is a s o i l  of l i m i t e d  e x t e n t .  A so i l  of v e r y  
l i m i t e d  e x t e n t  is Tomta in  Series, a p e a t y  - b r o w n  s o i l  of t h e  D a r l e i t h  
A s s o c i a t i o n ;  i t  is c o n f i n e d  t o  t h e  i s l a n d  of Hoy w h e r e  i t  is d e v e l o p e d  on b a s i c  
l a v a s  and  o n  t w o  i s o l a t e d  v o l c a n i c  n e c k s .  

F l u v i o g l a c i a l  s a n d s  a n d  s a n d s  and g r a v e l s  are of v e r y  m i n o r  e x t e n t  i n  
b u t  two a s s o c i a t i o n s  h a v e  been  i d e n t i f i e d ,  t h e  B o y n d i e  A s s o c i a t i o n  
Rackwick A s s o c i a t i o n .  B o y n d i e  Series, a humus- i ron  p o d z o l ,  a n d  Rackwick 
a p e a t y  p o d z o l ,  are d e v e l o p e d .  

Orkney ,  
and t h e  
Series, 

T h r e e  series were r e c o g n i z e d  on  t h e  L inks  d e p o s i t s :  D o r n o c h  Series, a f r e e l y  . d r a i n e d  s o i l ,  E i g i e  Series, a n  i m p e r f e c t l y  d r a i n e d  s o i l ,  a n d  Morvich  Series, a 
p o o r l y  d r a i n e d  s o i l .  

The e x t e n s i v e  d e p o s i t s  of p e a t  o c c u r  as e i t h e r  s h a l l o w  (50-100 c e n t i m e t r e s  i n  
d e p t h )  or d e e p  (more t h a n  100 c e n t i m e t r e s ) ,  together w i t h  eroded and c u t - o v e r  
phases. Much of t h e  p e a t  is  of t h e  b l a n k e t  bog t y p e ,  b u t  a number of 
w e l l - d e f i n e d  b a s i n s  of p e a t  are p r e s e n t .  A shal low p e a t  d e p o s i t  on t h e  exposed  
St .  J o h n ’ s  Head o n  Hoy c o n t a i n s  an  a p p r e c i a b l e  a m o u n t  of windblown m i n e r a l  
matter . 

Areas of windblown q u a r t z o s e  s a n d  on t h e  summit of Ward H i l l  i n  Hoy o c c u r  a s  
h i l l  d u n e s .  

LAND USE 

A g r i c u l t u r e  of t h e  u p l a n d  s t o c k - r e a r i n g  t y p e  is  t h e  p r i n c i p a l  l a n d  u s e r ,  w i t h  
b e e f  ca t t le ,  s o l d  t r a d i t i o n a l l y  as s tores ,  and s h e e p  b e i n g  t h e  c h i e f  sources of 
income .  The  dominance  of t h e  s tore  i n d u s t r y  h a s  been  s u s t a i n e d  a n d  s t r e n g t h e n e d  
by  improvemen t s  i n  g r a s s l a n d  q u a l i t y  w i t h  t h e  i n t r o d u c t i o n  of new grass 
var ie t ies  b e t t e r  a b l e  t o  w i t h s t a n d  t h e  r i g o u r s  of climate,  by s u p e r i o r  grass 
c o n s e r v a t i o n  w i t h  a d v a n c e s  i n  silage- and  hay-making  t e c h n i q u e s  and by t h e  
i n t r o d u c t i o n  of t h e  s o - c a l l e d  exot ic  an imal  b r e e d s .  

I n  1983 t h e  t o t a l  area of g r a s s l a n d  a p p r o a c h e d  some 43,000 hectares o r  4 4  
p e r c e n t  of t h e  l a n d  area w i t h  sown grasses a c c o u n t i n g  f o r  a b o u t  two f i f t h s  of 
t h i s  sum. The  p a s t  d e c a d e  has s e e n  a marked i n c r e a s e  i n  t h e  area of fodder  
b a r l e y ;  1973 a p p r o x i m a t e l y  1300  hectares were p l a n t e d  o u t  t o  f o d d e r  b a r l e y ,  
b u t  by 1983 t h e  area had i n c r e a s e d  t o  some 2750 h e c t a r e s .  C o n t i n u i n g  i n c r e a s e s  
i n  t h e  areas of b a r l e y  a n d  g r a s s l a n d  have  l e d  i n e v i t a b l y  t o  a d e c l i n e  i n  t h e  
area of t h e  h i s t o r i c a l  w i n t e r - f e e d  s u p p l e m e n t s  of s w e d e s ,  t u r n i p s  and oa ts ,  
a l t h o u g h  o a t s  h a v e  t o  some e x t e n t  m a i n t a i n e d  t h e i r  s t a t u s  i n  some of t h e  
n o r t h e r n  isles and p a r t i c u l a r l y  i n  t h o s e  areas dominated by windblown shelly 
s a n d .  The area u n d e r  oats h a s  d e c l i n e d  from a p p r o x i m a t e l y  10,000 h e c t a r e s  i n  
1939 t o  some 1100 h e c t a r e s  i n  1983,  a d r a m a t i c  i l l u s t r a t i o n  of t h e  change t o  a 
g r a s s l a n d - d o m i n a t e d  economy a n d  f u r t h e r  e v i d e n c e  of t h e  a d v a n c e s  made i n  grass 
c o n s e r v a t  i o n .  

i n  



S e e d  a n d  ware potatoes are  p r o d u c e d  on a smal l  sca le .  

Much of t h e  h i l l  g r o u n d  is u t i l i z e d  as r o u g h  grazing w i t h  m i n o r  s p o r t i n g  
i n t e r e s t s .  

Some of t h e  s h e l l y  s a n d  d e p o s i t s  a r e  e x t r a c t e d  f o r  u s e  as a g r i c u l t u r a l  lime 
a n d  p e a t  is c u t  l o c a l l y  fo r  d o m e s t i c  h e a t i n g  p u r p o s e s .  

FURTHER READING 

D r y ,  F.T. a n d  R o b e r t s o n ,  J.S. (1982) .  Soil  a n d  Land C a p a b i l i t y  f o r  
A g r i c u l t u r e :  Orkney  and  S h e t l a n d .  Aberdeen :  The  Macau lay  I n s t i t u t e  f o r  So i l  
Research. 

Maps 

1:50 000 S o i l  Maps.  S o i l  S u r v e y  of S c o t l a n d  

1 .  Orkney  - M a i n l a n d  
2. Orkney  - Hoy 
3 .  Orkney - N o r t h e r n  Isles. 



2. Soil  F e r t i l i t y  

O r k n e y  i s  renowned f o r  its p o t e n t i a l  f o r  t h e  p r o d u c t i o n  of grass, t h i s  p o t e n t i a l  
b e i n g  d e p e n d e n t  n o t  o n l y  upon t h e  m i l d ,  damp climate,  b u t  a l so  upon t h e  i n h e r e n t  
f e r t i l i t y  of t h e  s o i l s .  The  lime and m a c r o n u t r i e n t  f e r t i l i t y  of t h e  s o i l s  of 
Orkney  h a v e  been  a s s e s s e d  u s i n g  s o i l  a n a l y s e s  c a r r i e d  o u t  o n  o v e r  2,500 f i e l d s .  
T h e s e  f i e l d s  were sampled  be tween  1982-84 by s t a f f  of t h e  N o r t h  of S c o t l a n d  
College of A g r i c u l t u r e  and  a n a l y s e d  a t  t h e  Macau lay  I n s t i t u t e .  A s  these 
a n a l y s e s  are o n  s a m p l e s  s u b m i t t e d  by College s t a f f  as a r e s u l t  of r e q u e s t s  by 
i n d i v i d u a l  farmers rather t h a n  r e s u l t i n g  from a s y s t e m a t i c  s a m p l i n g  t h e r e  c o u l d  
be some b i a s  i n  t h e  r e s u l t s  towards t h e  more i n t e n s i v e l y  f a r m e d  areas.  
M i c r o n u t r i e n t  l e v e l s  are b a s e d  o n l y  on  t h e  a n a l y s e s  of a b o u t  300 f i e l d s .  

The  a s s e s s m e n t  of t h e  a v a i l a b i l i t y  of s o i l  n u t r i e n t s  is b a s e d  o n  t h e  m e t h o d s  
of e x t r a c t i o n  and  i n t e r p r e t a t i o n  r e p o r t e d  i n  "Adv i so ry  Soi l  A n a l y s i s  a n d  
I n t e r p r e t a t i o n " ,  The Macaulay  I n s t i t u t e  f o r  Soi l  R e s e a r c h / C o u n c i l  of Sco t t i sh  
A g r i c u l t u r a l  Colleges B u l l e t i n  No. 1, 1985. 

S O I L  ACIDITY AND L I M I N G  

So i l  pH is a measure  of a c i d i t y  o r  a l k a l i n i t y .  The d i s t r i b u t i o n  of pH i n  
m i n e r a l  s o i l s  from Orkney is shown i n  F i g u r e  1 .  

Figure 1. Distribution of pH In mineral soils 
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T h e  desirable  pH for  g r a s s l a n d  g r o w i n g  on mineral s o i l s  is  5.7 t o  6.0. A t  pH 
v a l u e s  less  t h a n  5.5 t h e  p e r s i s t e n c e  a n d  v i g o u r  of c l o v e r  a n d  r y e g r a s s e s  are 
r e d u c e d .  A s  t h e  s o i l  pH is i n c r e a s e d  a b o v e  6.0,  manganese  and  cobal t  i n  he rbage  
decrease. A s l i g h t l y  h i g h e r  pH r a n g e  5.9 t o  6.2,  is recommended fo r  b a r l e y .  
S i x t y  p e r  c e n t  of t h e  s o i l s  tes ted from Orkney were i n  t h e  pH r a n g e  5 . 7  t o  6.2. 
Twen ty  p e r  c e n t  h a d  pH v a l u e s  a b o v e  6.2. T h e s e  were e i the r  s h e l l y  s a n d s  o r  
s o i l s  w h i c h  had been  g i v e n  o v e r  g e n e r o u s  amoun t s  of lime or s h e l l  s a n d .  The  
r e m a i n i n g  20 p e r  c e n t  of s o i l s  had  pH v a l u e s  below 5 .7  and  would  r e q u i r e  more 
t h a n  a p p l i c a t i o n s  of lime to  b r i n g  t h e i r  s o i l  pH t o  a s a t i s f a c t o r y  
l e v e l .  The  a v e r a g e  ra te  of t h e  l o s s  of lime from s o i l  i s  l i k e l y  t o  be be tween  
0.3 a n d  0.4 t o n n e  c a l c i u m  o x i d e  ( C a O )  p e r  hectare p e r  y e a r .  i .e. a p p r o x i m a t e l y  4 
t o  6 h u n d r e d w e i g h t s  c a l c i u m  c a r b o n a t e  ( C a C O  p e r  acre. The h i g h e r  losses are 
l i k e l y  t o  o c c u r  where  a n n u a l  r a i n f a l l  is  greater t h a n  1000 mm, w h e r e  s o i l  pH is 
h i g h ,  Two y e a r s  
a f t e r  t h e  a p p l i c a t i o n ,  f i n e  s h e l l  s a n d  i s  l i k e l y  t o  be  as e f f e c t i v e  i n  r a i s i n g  
s o i l  pH as a n  e q u i v a l e n t  amount of g r o u n d  m i n e r a l  l i m e s t o n e .  

m a i n t e n a n c e  

3 

o r  w h e r e  large i n f r e q u e n t  d r e s s i n g s  of lime have  been  a p p l i e d .  

Much lower pH v a l u e s  c a n  be tolerated w i t h o u t  a d v e r s e  e f f ec t s  o n  p e a t s  t h a n  
on m i n e r a l  s o i l s .  Most p l a n t  s p e c i e s ,  i n c l u d i n g  c l o v e r ,  grow s u c c e s s f u l l y  w i t h  
pH v a l u e s  of 5 . 0  o r  less .  Organic t o p  s o i l s  ( those  w i t h  a h i g h  o r g a n i c  matter 
c o n t e n t  b u t  n o t  s u f f i c i e n t l y  o r g a n i c  t o  b e  termed p e a t y )  need  t o  be l i m e d  o n l y  
t o  pH 5.5. S i x t y  p e r  c e n t  of o r g a n i c  s o i l s  i n  Orkney h a v e  pH v a l u e s  of 5.5 and  
above, The r e m a i n i n g  20 p e r  c e n t  are 
below 5.0. The  pH of v i r t u a l l y  a l l  of t h e  p e a t  s o i l s  are  below 5.0. 

and  a f u r t h e r  20 p e r  c e n t  of 5.0 t o  5.4. 

MAGNESIUM 

D e s p i t e  t h e  u s e  of s h e l l  s a n d  c o n t a i n i n g  l i t t l e  magnesium Orkney s o i l s  are w e l l  
s u p p l i e d  w i t h  magnesium ( T a b l e  1 ) .  About 80 p e r  c e n t  of t h e  m i n e r a l  s o i l s  are 
c l a s s i f i ed  a s  moderate, and t h e  other  2 0  p e r  c e n t  as h i g h .  Magnesium d e f i c i e n c y  
i n  a g r i c u l t u r a l  crops is  u n l i k e l y  a l t h o u g h  t h e  magnesium c o n t e n t  of t h e  herbage 
from moderate s t a t u s  s o i l s  may n o t  be a d e q u a t e  i n  r e l a t i o n  t o  a n i m a l  h e a l t h .  
Where lime d r e s s i n g s  are r e q u i r e d  and s o i l  magnesium is moderate, m a g n e s i a n  
l i m e s t o n e  would  raise t h e  magnesium c o n t e n t  of herbage. 

V i r t u a l l y  a l l  t h e  o r g a n i c  s o i l s  and  p e a t s  c o n t a i n e d  moderate or h i g h  l e v e l s  
of magnes ium.  . 

T a b l e  1 .  M a c r o n u t r i e n t  s t a t u s  of m i n e r a l  so i l s  

Soi l  n u t r i e n t  Magnesium Phosphorus  Po t assi urn 
s t a t u s  no.  of s a m p l e s  as p e r  c e n t  of t o t a l  
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NITROGEN 

N i t r o g e n  is  t h e  n u t r i e n t  w h i c h ,  i n  t h e  a b s e n c e  of f e r t i l i s e r s ,  most o f t e n  l i m i t s  
t h e  y i e l d  of c r o p s .  A t  p r e s e n t  t h e r e  are n o  m e t h o d s  of a n a l y s i n g  s o i l s  which  
r e l i a b l y  p r e d i c t  t h e i r  a b i l i t y  t o  s u p p l y  n i t r o g e n .  The m a i n  r e s e r v e  of n i t r o g e n  
i n  t h e  s o i l  is i n  t h e  form of o r g a n i c  matter a c c u m u l a t e d  from fresh and o l d  
p l a n t  and  a n i m a l  r e m a i n s .  Orkney  s o i l s  are well s u p p l i e d  w i t h  o r g a n i c  m a t t e r  as 
a r e s u l t  of t h e  m i l d ,  damp climate and  an  a g r i c u l t u r e  b a s e d  on g r a s s l a n d .  Over  
80 p e r  c e n t  of t h e  a n a l y s e d  so i l s  c o n t a i n e d  be tween 6 a n d  15 p e r  c e n t  o r g a n i c  
matter. When organic matter is b roken  down-by s o i l  b a c t e r i a  and  f u n g i  some 
n i t r o g e n  is r e l e a s e d  a l t h o u g h  t h e  amounts  r e l e a s e d  are u s u a l l y  too small f o r  t h e  
opt imum growth of c r o p s .  

The s o i l  n i t r o g e n  s t a t u s  d e p e n d s  on t h e  number of y e a r s  of grass i n  t h e  
r o t a t i o n ,  and  on t h e  p r e v i o u s  c r o p  grown. So i l s  r e c e i v i n g  large a n n u a l  
d r e s s i n g s  of f a r m y a r d  manure  o r  s l u r r y  w i l l  u s u a l l y  h a v e  a h i g h  n i t r o g e n  s t a t u s .  
I f ,  however  s l u r r y  is a p p l i e d  i n  autumn o r  w i n t e r ,  a c o n s i d e r a b l e  p r o p o r t i o n  of 
t h e  n i t r o g e n  w i l l  b e  washed  o u t  of t h e  s o i l .  A h i g h  n i t r o g e n  s t a t u s  c a n  b e  
e x p e c t e d  i n  s o i l s  d u r i n g  t h e  first two y e a r s  a f t e r  p l o u g h i n g  o u t  e i t he r  grass 
more t h a n  4 y e a r s  o l d ,  w h i c h  r e c e i v e d  more t h a n  125 k g / h a  n i t r o g e n  p e r  y e a r  or a 
s t r o n g  c l o v e r  sward .  A h i g h  n i t r o g e n  s t a t u s  c a n  a l so  b e  e x p e c t e d  af ter  a 2 y e a r  
o l d  l e y  g r a z e d  i n t e n s i v e l y  a n d  g i v e n  o v e r  250  k g / h a  n i t r o g e n  p e r  y e a r ,  a s t r o n g  
c l o v e r  sward  or af te r  a grazed forage c r o p .  

PHOSPHORUS 

A shortage of p h o s p h o r u s  res t r ic t s  root development  and  t h e  e a r l y  g r o w t h  of b o t h  
grass and  cereals,  and  d e l a y s  r i p e n i n g .  The g r o w t h  of c l o v e r  i n  g r a s s l a n d  is  
i n c r e a s e d  by p h o s p h a t e  as is t h e  f e e d i n g  v a l u e  of grass, h a y  a n d  f o d d e r  c r o p s .  
The  most r e s p o n s i v e  c r o p  t o  phosphorus  a d d i t i o n s  is  s w e d e s  w h i l e  phosphorus  
a p p l i e d  t o  s e e d  p o t a t o e s  g i v e s  q u i c k e r ,  e a r l y  growth r e s u l t i n g  i n  a n  i n c r e a s e  i n  
t h e  number of s e e d  s i z e d  t u b e r s  and  t h e i r  q u a l i t y .  

F o r t y - f i v e  p e r  c e n t  of t h e  a n a l y s e d  m i n e r a l  s o i l s  of Orkney  were p o o r l y  
s u p p l i e d  w i t h  p h o s p h o r u s  ( T a b l e  1 ) .  Where s o i l  p h o s p h o r u s  is low, fert i l iser 
p h o s p h o r u s  a t  a ra te  a c c o r d i n g  t o  r e s p o n s i v e n e s s ,  s h o u l d  be a d j u s t e d  t o  g i v e  
more t h a n  a m a i n t e n a n c e  a p p l i c a t i o n  t o  each c r o p .  P l a c e m e n t  n e a r  t o  t h e  seed 
w i l l  i n c r e a s e  e f f i c i e n c y .  I n  t h i s  way t h e  p rob lems  of l o w  s o i l  p h o s p h o r u s  c a n  
be r e d u c e d  a n d  a v a i l a b l e  s o i l  phosphorus  i n c r e a s e s  g r a d u a l l y  w i t h  time. Soi l  
p h o s p h o r u s  is immobi l e  a n d  losses of added  phosphorus  by  l e a c h i n g  do n o t  o c c u r  
from m i n e r a l  so i l s  b u t  c r o p s  o n l y  u s e  t h e  phosphorus  i m m e d i a t e l y  s u r r o u n d i n g  t h e  
roots .  Up t o  20 p e r  c e n t  of c r o p  r e q u i r e m e n t  comes from t h e  a p p l i e d  p h o s p h o r u s  
fe r t i l i se r ;  t h e  a c t u a l  amount  d e p e n d i n g  on c r o p ,  s o i l  a n d  f e r t i l i s e r  t y p e ,  and  
t h e  a p p r o p r i a t e  u s e  of p l a c e m e n t  and  c u l t i v a t i o n s .  The b u l k  of t h e  p h o s p h o r u s  
s u p p l y  comes from t h e  s o i l  r e s e r v e s  so  i t  is i m p o r t a n t  t h a t  t h e  s o i l  is well 
s u p p l i e d .  
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Where so i l  p h o s p h o r u s  is low cereals u s u a l l y  g i v e  a n  economic  r e s p o n s e  t o  
fe r t i l i se r  p h o s p h o r u s .  T h i s  is  most e f f i c i e n t  when c o m b i n e - d r i l l e d  w i t h  t h e  
s e e d .  I f  t h i s  t e c h n i q u e  is  n o t  u s e d  a n  e x t r a  30 kg/ha  (24 u n i t s l a c r e )  of 
p h o s p h a t e  s h o u l d  be b r o a d c a s t ,  p r e f e r a b l y  i m m e d i a t e l y  p r i o r  t o  s e e d  d r i l l i n g .  
T h i s  e n s u r e s  some f e r t i l i s e r  phosphorus  is mixed  w i t h  t h e  s o i l  and  e n d s  i n  t h e  
volume w h e r e  roots grow. Where p h o s p h o r u s  is  a p p l i e d  t o  p loughed l a n d ,  
c u l t i v a t i o n s  which  t e n d  t o  move t h e  s o i l  and  f e r t i l i s e r  i n t o  b a n d s  s h o u l d  b e  
a v o i d e d  as  cereal growth and r i p e n i n g  may b e  u n e v e n ,  r e s u l t i n g  i n  y i e l d  l o s s .  
The most e f f i c i e n t  method of phosphorus  a p p l i c a t i o n  for p o t a t o e s  is p lacemen t  i n  
b a n d s ,  50 mm ( 2  i n c h e s )  t o  t h e  s i d e  and s l i g h t l y  b e l o w  t h e  l e v e l  of t h e  t u b e r .  
F o r  s w e d e s  a n d  t u r n i p s  f e r t i l i s e r  s h o u l d  be  b r o a d c a s t  a f t e r  c u l t i v a t i o n  b u t  j u s t  
before r i d g i n g ,  t h u s  e n s u r i n g  i t  is  c o n c e n t r a t e d  i n  t h e  c e n t r e  of t h e  r i d g e  n e a r  
t h e  d e v e l o p i n g  roots. 

F o r  grass sown i n  so i l s  low i n  p h o s p h o r u s ,  a n  a p p l i c a t i o n  of 150-200 k g  
P 0 / h a  (120-160  u n i t s / a c r e ) ,  worked i n t o  t h e  s e e d b e d ,  is j u s t i f i e d  as t h i s  
e n s u r e s  p h o s p h o r u s  is a v a i l a b l e  for  t h e  e s t a b l i s h m e n t  of a good root s y s t e m .  No 
p h o s p h o r u s  f e r t i l i se r  h a s  been  found c o n s i s t e n t l y  s u p e r i o r  t o  water s o l u b l e  
p h o s p h a t e  for grass d u r i n g  e s t a b l i s h m e n t .  W a t e r - i n s o l u b l e  r o c k  p h o s p h a t e  is 
s u i t a b l e  f o r  m a i n t a i n i n g  t h e  phosphorus  s t a t u s  of e s t a b l i s h e d  g r a s s l a n d  w h e r e  
t h e  pH v a l u e  is  6 o r  be low and h a s  n o t  r e c e n t l y  b e e n  l i m e d .  Even where a 
shortage of p h o s p h o r u s  i n  t h e  s o i l  does n o t  r e d u c e  h e r b a g e  g r o w t h  i ts  p h o s p h o r u s  
c o n t e n t  may be  d e c r e a s e d  w i t h  a d v e r s e  c o n s e q u e n c e s  f o r  a n i m a l  h e a l t h .  
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S e v e n t y - f i v e  p e r  c e n t  of t h e  o r g a n i c  so i l s  a n d  v i r t u a l l y  a l l  of t h e  p e a t s  
a n a l y s e d  were p o o r l y  s u p p l i e d  w i t h  phosphorus .  

POTASSI UN 

P o t a s s i u m  d e f i c i e n c y  i n  g r a s s l a n d  s o i l s  c a n  a d v e r s e l y  a f f ec t  y i e l d  r e p o n s e  t o  
n i t r o g e n  f e r t i l i s e r  a n d  c a u s e  d e s i r a b l e  s p e c i e s  t o  be r e p l a c e d  by weed grasses. 
Severe p o t a s s i u m  d e f i c i e n c y  i n  a r a b l e  c r o p s  c a u s e s  marked s t u n t i n g  of growth and  
i n  e x t r e m e  cases p r e m a t u r e  d e a t h .  P o t a t o e s  r e a d i l y  show shortages of p o t a s s i u m .  
High l e v e l s  of s o i l  p o t a s s i u m  c a n  r e s u l t  i n  l u x u r y  u p t a k e  by herbage and r e s u l t  
i n  i m b a l a n c e s  w i t h  o t h e r  e l e m e n t s  n e c e s s a r y  fo r  a n i m a l  h e a l t h .  Modera t e  s o i l  
p o t a s s i u m  l e v e l s  are d e s i r a b l e  and  n e a r l y  6 0  p e r  c e n t  of t h e  s o i l s  a n a l y s e d  were 
i n  t h i s  c a t e g o r y  ( T a b l e  1 ) .  The other 40 p e r  c e n t  of soils-were c l a s s e d  as low 
or v e r y  low p e r h a p s  r e f l e c t i n g  t h e  large amoun t s  o f - p o t a s s i u m  removed from t h e  
s o i l  by c o n s e r v e d  grass, p o t a t o e s  and swedes .  F o r  e x a m p l e ,  180 kg K20/ha may b e  
removed i n  two c u t s  of s i lage.  On g r a s s l a n d  p o t a s s i u m  fer t i l isers  are b e s t  
a p p l i e d  i n  i n c r e m e n t s  t h r o u g h o u t  t h e  g r o w i n g  s e a s o n .  The r i s k  of 
hypomagnesaemia (grass t e t a n y )  is reduced  by p o t a s s i u m  a p p l i c a t i o n s  made i n  mid 
s e a s o n .  T h i s  i n c l u d e s  c a t t l e  s l u r r i e s  which are r e l a t i v e l y  r i c h  i n  p o t a s s i u m .  

About 60 p e r  c e n t  of t h e  o r g a n i c  s o i l s  and  25 p e r  c e n t  of p e a t s  were low i n  
p o t a s s i u m .  



M I  CRONUTRI ENTS 

Data are a v a i l a b l e  fo r  t h e  m i c r o n u t r i e n t s  c o p p e r ,  molybdenum, c o b a l t  a n d  
manganese  a l t h o u g h  b a s e d  o n  a much smaller number of s a m p l e s .  Lirning r e d u c e s  
t h e  a v a i l a b i l i t y  of manganese  and  c o b a l t  from t h e  s o i l ,  b u t  h a s  n o  e f f ec t  o n  
c o p p e r  u p t a k e  and l i m i n g  i n c r e a s e s  t h e  u p t a k e  of molybdenum. Molybdenum l i m i t s  
c o p p e r  a b s o r p t i o n  by r u m i n a n t s ,  and so may i n d u c e  t h e  symptoms of c o p p e r  
d e f i c i e n c y .  

COPPER 

Copper  d e f i c i e n c y  may o c c u r  i n  cereals grown on s o i l s  wh ich  are v e r y  low o r  low 
i n  r e a d i l y  e x t r a c t a b l e  s o i l  c o p p e r  ( T a b l e  2 ) .  

T a b l e  2. Copper  s t a t u s  of some s o i l  ser ies  

Soil Assoc. Soi l  Series Very low Low M o d e r a t e  High No. of f i e l d s  
no .  of f i e l d s  as p e r  c e n t  of t o t a l  a n a l y s e d  

T h u r s o  B i l b s  t e r  0 12 87 1 122 
T h u r s o  0 11 89 0 28 
Olrig 0 0 100 0 12 

Can is bay  T r e s d a l  e 4 17 77 2 133 
Warth 39 39 22 0 28 
Ocklester 0 42 58 0 12 

F r a s e r b u r g h  F r a s e r b u r g h  54 8 38 0 13 

Most f i e l d s  of t h e  B i l b s t e r ,  T h u r s o ,  Olr ig  and  T r e s d a l e  s o i l s  a p p e a r  a d e q u a t e l y  
s u p p l i e d  w i t h  c o p p e r  f o r  cereals. Al though  b a s e d  o n  few s a m p l e s ,  o v e r  60 p e r  
c e n t  of f i e l d s  on War th  and  F r a s e r b u r g h  s o i l s  cereals seem l i k e l y  t o  b e  c o p p e r  
d e f i c i e n t .  O r g a n i c  s o i l s  and  p e a t s  are also l i k e l y  t o  b e  low i n  c o p p e r .  Copper  
d e f i c i e n c y  i n  cereals c a n  b e  e l i m i n a t e d  by w o r k i n g  i n t o  t h e  s o i l  by n o r m a l  
c u l t i v a t i o n s  5 k g / h a  of c o p p e r ,  i n  t h e  form of a c o p p e r  s a l t .  A s  c o p p e r  is n o t  
r e a d i l y  l e a c h e d  from t h e  p l o u g h  l a y e r  t r e a t m e n t  s h o u l d  l a s t  for  a t  least  10 
y e a r s .  A p p l y i n g  c o p p e r  t o  t h e  s o i l  is i n e f f e c t i v e  i n  i n c r e a s i n g  t h e  c o p p e r  
c o n t e n t  Soi l  c o p p e r  
is c o n c e n t r a t e d  i n  p l a n t  root s y s t e m s  w i t h  r e l ' a t i v e l y  l i t t l e  t r a n s f e r r e d  t o  t h e  
aerial  p a r t s .  Summer h e r b a g e ,  grown on s o i l s  of m o d e r a t e  c o p p e r  s t a t u s ,  is 
u n l i k e l y  t o  c o n t a i n  more t h a n  8 mg/kg c o p p e r  i n  t h e  d r y  matter,  a n d  so  may n o t  
meet t h e  c o p p e r  r e q u i r e m e n t  of c a t t l e .  Copper  d e f i c i e n c y  i n  l i v e s t o c k  may be 
i n d u c e d  by t h e  o v e r g r a z i n g  of autumn p a s t u r e  and  a c o n s e q u e n t  i n c r e a s e  i n  s o i l  
i r o n  i n g e s t a t i o n ,  or by t h e  i n t a k e  of h e r b a g e  w i t h  a n  above  no rma l  c o n c e n t r a t i o n  
of molybdenum. 

of herbage and c o n t r o l l i n g  c o p p e r  d e f i c i e n c y  i n  l i v e s t o c k .  

, 
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MOLYBDENUM 

Liming  An a s s e s s m e n t  
is g i v e n  i n  T a b l e  3 of t h e  r e a d i l y  e x t r a c t a b l e  s o i l  molybdenum from some s o i l  
se r ies .  

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

T a b l e  3. Molybdenum s t a t u s  of some s o i l  series 

Soil Assoc. Soi l  Series Low Moderate High  No. of f i e l d s  
no. of f i e l d s  as p e r  c e n t  of t o t a l  a n a l y s e d  

T h u r s o  B i l b s t e r  54 34 1 2  
T h u r s o  8 0  20 0 

C a n i  s bay T r e s d a l  e 77 23 0 
Warth 36 55 9 
O c k l e s  t e r  40 60 0 

56 
20 

101 
22 

5 

F r a s e r b u r g h  F r a s e r b u r g h  100 0 0 4 

Low molybdenum l e v e l s  are d e s i r a b l e  and  are f o u n d  i n  most T h u r s o ,  T r e s d a l e  and  
F r a s e r b u r g h  soils. Between 30 and 60 p e r  c e n t  of t h e  r e l a t i v e l y  few B i l b s t e r ,  
Warth and  Ocklester s o i l s  a n a l y s e d  c o n t a i n e d  m o d e r a t e  molybdenum c o n t e n t s  and  so 
were l i k e l y  t o  g i v e  autumn herbage c o n t a i n i n g  1 .5  t o  3.5 mg/kg of molybdenum i n  
t h e  d r y  matter.  T h i s  c o n c e n t r a t i o n  of molybdenum c a n  i n d u c e  c o p p e r  d e f i c i e n c y  i n  
l i v e s t o c k .  About  10 p e r  c e n t  of B i l b s t e r  and  War th  soils were of h i g h  
molybdenum s t a t u s  and  h e r e  autumn h e r b a g e  i s  l i k e l y  t o  c o n t a i n  3 and  8 mg/kg of 
molybdenum w i t h  molybdenum-induced copper d e f i c i e n c y  p r o b a b l e .  

Molybdenum s h o u l d  n o t  b e  a p p l i e d  t o  t h e  s o i l  as i t  is r e a d i l y  a b s o r b e d  by 
h e r b a g e ,  p a r t i c u l a r l y  c l o v e r ,  and  even  small i n c r e a s e s  i n  herbage molybdenum c a n  
a d v e r s e l y  a f f e c t  c o p p e r  m e t a b o l i s m  i n  r u m i n a n t s .  

COBALT 

V i r t u a l l y  a l l  B i l b s t e r ,  Warth and Ocklester s o i l s  and  a b o u t  80 p e r  c e n t  of t h e  
T h u r s o  and  T r e s d a l e  s o i l s  had  e i the r  v e r y  low or low c o n t e n t s  of r e a d i l y  
e x t r a c t a b l e  c o b a l t  ( T a b l e  4 ) .  Summer h e r b a g e  is  l i k e l y  t o  c o n t a i n  less t h a n  
0.07 mg/kg of c o b a l t  i n  d r y  matter where  s o i l  cobal t  i s  v e r y  low o r  low. 

T a b l e  4 .  C o b a l t  s t a t u s  of some so i l  series 

o i l  Assoc. Soi l  Series Very low Low M o d e r a t e  High  No. of f i e l d s  
no .  of f i e l d s  as p e r  c e n t  of t o t a l  a n a l y s e d  

T h u r s o  B i l b s t e r  3 4  60 3 3 1 1 3  
T h u r s o  34 48 1 7  0 29 
Olrig 9 45 4 5  0 11 

C a n i s b a y  T r e s d a l e  34 47 79 0 1 1 8  
War th  45 52 3 0 29 
O c k l e s  ter  44 56 0 0 9 
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I n  order to  r e d u c e  t h e  r i s k  of ' 'pine" i n  l i v e s t o c k  i d e a l l y  c o b a l t  
c o n c e n t r a t i o n s  i n  u n c o n t a m i n a t e d  h e r b a g e  s h o u l d  n o t  b e  a l l o w e d  t o  f a l l  be low 
0.08 mg/kg d r y  matter. T h i s  c o b a l t  c o n c e n t r a t i o n  c a n  o n l y  b e  s u s t a i n e d  o n  s o i l s  
w i t h  m o d e r a t e  or  h i g h  c o b a l t  c o n t e n t s  w h i c h  seem rare  i n  Orkney .  The  e x c e p t i o n s  
seem t o  be a b o u t  20 p e r  c e n t  of t h e  n a t u r a l l y  p o o r l y - d r a i n i n g  T h u r s o  a n d  
T r e s d a l e  s o i l s  and 45  p e r  c e n t  of t h e  p e a t y  g l e y  Olrig Series. L iming  r e d u c e s  
t h e  a v a i l a b i l i t y  of s o i l  c o b a l t  a n d  a l l  s h e l l y  s a n d s  are l i k e l y  t o  b e  low. 
Cobalt  s u l p h a t e  a p p l i c a t i o n s  t o  d o r m a n t  g r a s s l a n d  or  p l o u g h e d  l a n d  is u s u a l l y  
e f f e c t i v e  i n  r a i s i n g  t h e  c o b a l t  c o n c e n t r a t i o n  i n  h e r b a g e  t o  a s a t i s f a c t o r y  
l e v e l .  One a p p l i c a t i o n  of 2 k g / h a  of c o b a l t  s u l p h a t e  s h o u l d  b e  s u f f i c i e n t  f o r  3 
or y e a r s  o n  a c i d  m i n e r a l  s o i l s  a n d  f o r  a t  l ea s t  5 y e a r s  on o r g a n i c  a n d  p e a t y  
s o i l s .  A n i m a l s  g i v e n  access t o  t r e a t e d  p a s t u r e  f o r  50 p e r  c e n t  of g r a z i n g  time 
s h o u l d  p e r f o r m  s a t i s f a c t o r i l y .  Thus ,  o n e  q u a r t e r  of t h e  g r a z i n g  h a s  t o  b e  
t r e a t e d  e v e r y  second  y e a r  i n  o r d e r  t o  m a i n t a i n  a t  least  h a l f  t h e  p a s t u r e  
a d e q u a t e l y  s u p p l i e d  w i t h  c o b a l t .  The s h e l l  s a n d s  are l i k e l y  t o  r e q u i r e  4 t o  6 
k g / h a  t o  g i v e  t h e  same b e n e f i t s .  C o b a l t  s u l p h a t e  s h o u l d  n o t  b e  a p p l i e d  i n  t h e  
same y e a r  as lime. 

4 

MANGANESE 

Manganese  d e f i c i e n c y  i n  oa t s  ( G r e y  S p e c k )  is common on  s h e l l y  s a n d s  a n d  o t h e r  
s o i l s  The symptoms of manganese  d e f i c i e n c y  c a n  a lso 
be s e e n  i n  b a r l e y ,  p a r t i c u l a r l y  i n  p a t c h e s  of h i g h  pH w i t h i n  f i e l d s .  Manganese  
d e f i c i e n c y  is  a g g r a v a t e d  i n  d r y ,  p o o r l y  c o n s o l i d a t e d  s e e d b e d s .  I n  a p p a r e n t l y  
d e f i c i e n t  f i e l d s  normal  manganese  u p t a k e ,  shown a s  g r e e n e r  growth, c a n  o c c u r  i n  
wheel  t racks.  I n  s p r i n g  sown cereals t h e  a p p e a r a n c e  of manganese  d e f i c i e n c y  c a n  
b e  by sowing  i n t o  a f i r m  s e e d b e d  and  combine  d r i l l i n g  a NPK fer t i l iser  
c o n t a i n i n g  t h e  a c i d i f y i n g  ammonium n i t r a t e .  A s  manganese  d e f i c i e n c y  is d u e  t o  
r e d u c e d  s o i l  a v a i l a b i l i t y  a t  h i g h  pH, s o i l  a p p l i c a t i o n s  are n o t  w o r t h w h i l e .  

w i t h  pHs greater t h a n  6.3. 
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