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1. THE B L A C K  ISLE 

( p a r t  o f  S h e e t s  83, 84, 93 and 94) 

-rL -  ne B i a c k  I s l e  f s  a n a r r o w  p e n i n s u i a  i n  E a s t e r  R O S S  a b o u t  2 0  

m i l e s  l o n g  l y i n g  between t h e  Cromarty F i r t h  and t h e  Moray F i r t h .  

I t s  w e s t e r n  b o u n d a r y  i s  t a k e n  t o  be t h e  r o a d  between t h e  

I n v e r n e s s  d i s t r i c t  boundary and Conon B r i d g e .  I t  has  an a r e a  of  

a b o u t  280 s q u a r e  k i l o m e t r e s  w i t h  a w i d t h  o f  7 o r  8 m i l e s  i n  t h e  

b r o a d e s t  p a r t ,  na r rowing  t o  4 m i l e s  nea r  Rosemark ie ,  and t o  l e s s  

t h a n  2 m i l e s  n e a r  Cromar ty .  

When viewed f r o m  t h e  h i l l s  on t h e  n o r t h  s i d e  o f  t h e  Crornarty 

F i r t h  t h e  Black I s l e  s t a n d s  o u t  l o n g ,  low and smooth i n  o u t l i n e ,  

w i t h  a broad c e n t r a l  s p i n e  r i s i n g  t o  over 240 m e t r e s  a t  t h e  

s u m m i t  o f  Mount E a g l e .  A t  t h e  wes t  end t h e  ground f a l l s  away 

from t h i s  a x i a l  r i d g e  t o w a r d s  t h e  Cromarty F i r t h  i n  a s u c c e s s i o n  

of  g e n t l y  s l o p i n g  s t e p s .  Between S t .  M a r t i n s  and B a l b l a i r  a 

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

r i s e ,  100  t o  120 m e t r e s  h i g h .  E a s t  o f  Udale  t h e  c e n t r a l  r i d g e  

nar rows  a n d  f a l l s  t o  a b o u t  1 2 0  m e t r e s  n e a r  Cromar ty .  The 

c o a s t a l  edge o f  t h e  n o r t h - f a c i n g  s l o p e  between J e m i m a v i l l e  and 

Cromarty i s  d i s s e c t e d  by many g u l l i e s  which a r e  d e e p l y  i n c i s e d  

i n t o  t h e  low c l i f f - l i n e .  

The s o u t h - f a c i n g  a s p e c t  i s  q u i t e  d i f f e r e n t ,  w i t h  s t e e p  rocky 

c l i f f s ,  o f t e n  60  t o  9 0  m e t r e s  h i g h ,  from Cromar ty  t o  Rosemarkie ,  

a n d  a t r e e - c l a d  o u t l i n e  o f  h i l l s  and r idges  f rom Rosemarkie  

wes twards .  Even  t h e  wide  i n l e t  of Munlochy Bay i s  a remarkably  

i n c o n s p i c u o u s  f e a t u r e  when viewed from t h e  I n v e r n e s s  s i d e  o f  t he  

Moray F i r t h .  

The c l i m a t e  of  t h e  Black I s l e  i s  r e l a t i v e l y  m i l d  and the  

a g r i c u l t u r a l  c r o p p i n g  p a t t e r n  of t h e  lower  ground i s  more 
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c o m p a r a b l e  w i t h  t h e  c o a s t a l  p a r t s  o f  e a s t e r n  S t r a t h m o r e  t h a n  w i t h  

A b e r d e e n s h i r e .  R a i n f a l l  a t  c o a s t a l  s t a t i o n s  a v e r a g e s  a b o u t  6 5 0  

m i l l i m e t r e s  p e r  annum, w h i l e  800-850 m i l l i m e t r e s  may be  e x p e c t e d  

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

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

S e p t e m b e r .  

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

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

M i d d l e  O l d  Red S a n d s t o n e  age,  w i t h  t w o  s m a l l  b l o c k s  o f  Mo ine  

g n e i s s  f a u l t e d  i n  on  t h e  s o u t h - f a c i n g  c o a s t  b e t w e e n  C r o m a r t y  a n d  

R o s e m a r k i e .  The M i d d l e  O l d  Red S a n d s t o n e  s t r a t a  a l s o  i n c l u d e  

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

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

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

c a r b o n a t e  t o  t h e  d e r i v e d  g l a c i a l  t i l l s  w h i c h  o v e r l i e  them. 

D u r i n g  t h e  l a s t  m a j o r  g l a c i a t i o n  t h e  B l a c k  I s l e  was c o v e r e d  

by an i c e - s h e e t  w h i c h  l e f t  b e h i n d  e r r a t i c s  o f  I n c h b a e  g n e i s s  a n d  

a s l i g h t  o v e r s t e p  o f  s a n d s t o n e - d e r i v e d  t i l l  o n  t h e  Mo ine  g n e i s s  

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

s o u t h  o f  w e s t  t o  s l i g h t l y  n o r t h  o f  e a s t .  

GIhen t h e  m a i n  i c e - s h e e t  m e l t e d  i t  l e f t  b e h i n d  o n  t h e  l o w e r  

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

c o a r s e r - t e x t u r e d ,  s t o n y  m o r a i n e .  A t  t h e  w e s t  e n d  o f  t h e  

p e n i n s u l a  t h e  t h i c k n e s s  o f  t h e  o v e r l y i n g  m a t e r i a l  may l o c a l l y  b e  

1.2 m e t r e s  o r  more ,  b u t  i t  t h i n s  o u t  t o  6 0  c e n t i m e t r e s  i n  t h e  

c e n t r a l  p a r t  a n d  becomes n e g l i g i b l e  e a s t  o f  G r e y  C a i r n  Wood. 

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

M i d d l e  O l d  Red S a n d s t o n e  s t r a t a  w i t h  v e r y  l i t t l e  a d m i x t u r e  o f  

e x t e r n a l  m a t e r i a l  o t h e r  t h a n  e r r a t i c  s t o n e s :  t h e y  a r e  t h e  m o s t  

i m p o r t a n t  s o i l  p a r e n t  m a t e r i a l s  i n  t h e  B l a c k  I s l e ,  c o v e r i n g  a b o u t  

7 5  p e r  c e n t  o f  t h e  t o t a l  a r e a .  The h i g h e r  g r o u n d  o n  Mount  E a g l e  
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a n d  t h e  s o u t h - f a c i n g  c o a s t a l  r i d g e s  between K e s s o c k  a n d  C r o m a r t y  

i s  g e n e r a l l y  cove red  by t h i n  s e m i - r e s i d u a l  d r i f t  d e r i v e d  f r o m  

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

f o r  a b o u t  11 per  c e n t  o f  t h e  a r e a .  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  o c c u p y  l e s s  t h a n  2 pe r  c e n t  a n d  a r e  c o c e n t r a t e d  a t  t h e  

western e n d ,  between Muir o f  O r d  a n d  t h e  B e a u l y  F i r t h ,  w i t h  

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

f a r  e a s t  a s  K e s s o c k .  

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

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

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

d e p o s i t s  occu*py o n l y  3 per  c e n t  o f  t h e  a r e a .  

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

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

T h e  r e m a i n i n g  p a r t  

Over 85  p e r  c e n t  o f  t h e  s o i l s  o f  t h e  B l a c k  I s l e  a r e  p o d z o l s ,  

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

S e v e n  s o i l  a s s o c i a t i o n s  h a v e  been d i s t i n g u i s h e d ,  a n d  t hese  

h a v e  been s u b d i v i d e d  i n t o  twenty  named s o i l  s e r i e s  a n d  o n e  s o i l  

c o m p l e x .  

A s s o c i  a t i  on P a r e n t  M a t e r i a l  

M i l l b u i e  M o r a i n i c  t i l l  d e r i v e d  f r o m  a r e n a c e o u s  s t r a t a  o f  
M i d d l e  O l d  Red S a n d s t o n e  a g e .  

C r o m a r  t y  C o m p a c t  t i l l  d e r i v e d  f r o m  M i d d l e  O l d  Red 
S a n d s t o n e  s t r a t a .  

Mount E a g l e  S h a l l o w  d r i f t  d e r i v e d  f r o m  M i d d l e  O l d  Red 
S a n d s t o n e  r o c k .  

E t h i e  S h a l l o w  d r i f t  d e r i v e d  f r o m  M i d d l e  O l d  Red  
S a n d s t o n e  r o c k  a n d  Moine g n e i s s .  

K e s s o c k  S h a l l o w  d r i f t  d e r i v e d  f r o m  M i d d l e  O l d  Red 
S a n d s t o n e  c o n g l o m e r a t e s .  

C o r b y  F l u v i o g l a c i a l  a n d  m o r a i n i c  g r a v e l s .  

B o y n d i e  F1 u v i  o g l  a c i  a 1  s a n d s .  

I n  a d d i t i o n ,  t h e  f o l l o w i n g  m i s c e l l a n e o u s  s o i l s  h a v e  been 
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mapped: 

Low Raised Beach 

H i g h  Raised Beach 

l l nd i f f e ren t i a t ed  Sol i  f l  u c t i o n  Deposits 

A 7  1 u v i  u m  

Sal t i  ngs 

B a s i n  Peat 

Skel e ta1 S o i  7 s 

Mixed B o t t o m  L a n d  

The Mil lbuie  Association i s  t he  m o s t  ex t ens ive  a s s o c i a t i o n  

i n  the  Black I s l e .  I t  occupies 186 square k i lomet res ,  extending 

eastwards f rom the  Muir o f  Ord gravel f l a t s  t o  Udale Bay on t he  

n o r t h  s i d e ,  a n d  t o  Rosemarkie o n  the  south s i d e .  The 

a l t i t u d i n a l  range extends f rom the  l a n d w a r d  edges o f  t he  r a i s e d  

beaches t o  a b o u t  1 2 0  metres around the Kessock r idges ,  a n d  180 

metres on t h e  south-west a n d  no r th -eas t  s i d e s  o f  M o u n t  Eagle. 

The g r e a t e r  p a r t  o f  t h e  c u l t i v a t e d  l a n d  l i e s  below 150 metres ,  

w i t h  t h e  h igher - ly ing  m o o r l a n d  n o w  f o r  t he  most p a r t  under 

planted wood1 a n d .  

The parent  mater ia l  u p o n  which t h e  s o i l s  have developed i s  a 

s tony,  coarse- tex tured  moraine w i t h  a c l ay  conten t  between 2 a n d  

1 2  per cent  which may v a r y  i r r e g u l a r l y  t h r o u g h o u t  the  solum. 

The colour  ranges from b r o w n  o r  yel lowish brown t o  reddish b r o w n  

r e f l e c t i n g  the  v a r i a t i o n s  in colour  o f  t he  underlying Middle O l d  

Red Sandstone s t r a t a .  

Three s o i l  s e r i e s  o f  the  Millbuie Associat ion a n d  one 

c o m p l e x  have been d is t inguished  on t h e  s o i l  m a p .  Podzols w i t h  

f r e e  drainage have been included w i t h i n  the  Allangrange S e r i e s ,  

podzols w i t h  imperfect  drainage w i t h i n  t he  Millbuie S e r i e s ,  a n d  

noncalcareous gleys w i t h i n  the  Roskill  S e r i e s .  The complex i s  a 

patch o f  k n o b  a n d  k e t t l e  t e r r a i n ,  a n d  inc ludes  s o i l s  o f  a l l  t h r e e  
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s e r i e s  t o g e t h e r  w i t h  wet s andy  a l l u v i u m  and p e a t .  

T h e  A l l a n g r a n g e  S e r i e s  c o v e r s  a b o u t  6 2  s q u a r e  k i l o m e t r e s ,  

and i s  b e s t  deve loped  on t h e  r i s i n g  ground a t  t h e  w e s t  e n d  o f  t h e  

p e n i n s u l a  between Muir o f  O r d  and Monadh Moor,  where t h e  mora ine  

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

5-10 c e n t i m e t r e s  t h i c k  of  l i t t e r  and f i b r o u s  d a r k  brown t o  b l a c k  

raw h u m u s ,  o v e r l y i n g  a l e a c h e d  E h o r i z o n  composed o f  d a r k  g r e y  

humose loamy s a n d  o f  s i m i l a r  t h i c k n e s s .  The u n d e r l y i n g  f r i a b l e  

ye l low-brown s t o n y  sandy loam B h o r i z o n  i s  u s u a l l y  5-25 

c e n t i m e t r e s  t h i c k  a n d  may somet imes  show very  s l i g h t  e v i d e n c e  o f  

r n o t t l i n g  and impedence o f  d r a i n a g e  a t  t h e  b a s e ,  j u s t  above  t h e  

s t r o n g l y  i n d u r a t e d  s t o n y  Bx h o r i z o n .  T h i s  i n d u r a t e d  l a y e r  may 

v a r y  from a few t o  ove r  45 c e n t i m e t r e s  t h i c k ;  t h e  i n d u r a t i o n  i s  

t o u g h e s t  i n  t h e  upper  p a r t  and f a d e s  o u t  g r a d u a l l y  w i t h  d e p t h .  

T h e  C h o r i z o n  c o n s i s t s  of s t o n y  c o a r s e  sandy  l o a m ,  which may be 

u n d e r l a i n  by t h e  compact r e d d i s h  brown t i l l  which forms t h e  

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

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

have t h e  i n d u r a t e d  h o r i z o n  w i t h i n  25 -40  c e n t i m e t r e s  of  t h e  

s u r f a c e .  Where t h e  i n d u r a t e d  l a y e r  l i e s  a t  6 0  c e n t i m e t r e s  o r  

more,  deep s u r f a c e  h o r i z o n s ,  sometimes 45 c e n t i m e t r e s  o r  more i n  

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

o f  i n f i e l d  l a n d .  

The M i l l b u i e  S e r i e s  c o v e r s  111 s q u a r e  k i l o m e t r e s  and i s  t h e  

most  e x t e n s i v e  i n  t h e  Black I s l e ;  i t  i s  wide ly  d i s t r i b u t e d  o v e r  

t h e  lower  ground wes t  of  a l i n e  from Rosemarkie t o  Udale  Bay. 

T h e  s e r i e s  i s  l a r g e  enough t o  r e f l e c t  t h e  whole r a n g e  o f  p a r e n t  

m a t e r i a l  v a r i a t i o n  w i t h i n  t h i s  a s s o c i a t i o n ,  though t h e  g e n e r a l  

deve lopment  o f  some d e g r e e  o f  d r a i n a g e  impedence i s  i n  i t s e l f  an 

i n d i c a t i o n  t h a t  s h a l l o w e r  mora ine  u n d e r l a i n  by compact t i l l  a t  

l e s s  t h a n  9 0  c e n t i m e t r e s  i s  most  o f t e n  e n c o u n t e r e d .  T h e  s o i l s  
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of  t h e  M i l l b u i e  S e r i e s  i n c l u d e  i m p e r f e c t l y  d r a i n e d  p o d z o l s  w i t h  

e i t h e r  s t r o n g l y  o r  weakly deve loped  i n d u r a t e d  1 a y e r s .  The 

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

a b o u t  1 0  c e n t i m e t r e s  o f  l i t t e r  a n d  v e r y  d a r k  brown f i b r o u s  humus, 

w i t h  a t r a c e  of  wel l -decomposed ,  b l a c k ,  g r e a s y  humus se ldom more 

t h a n  2 c e n t i m e t r e s  t h i c k  a t  t h e  b a s e .  T h i s  i s  u n d e r l a i n  b y  a n  E 

h o r i z o n  a b o u t  3 c e n t i m e t r e s  t h i c k  of d a r k  g r e y ,  humose sandy l o a m -  

w i t h  p rominen t  b l eached  s a n d  g r a i n s .  The i n d u r a t e d  B h o r i z o n  i s  

f r e q u e n t l y  e n c o u n t e r e d  w i t h i n  30 c e n t i m e t r e s  of  t h e  m i n e r a l  

g r o u n d  s u r f a c e ,  and n o t  o f t e n  below 4 0  c e n t i m e t r e s .  O n  t h e  h i g h  

c e n t r a l  moor t h e  modera t e ly  f r i a b l e  yel low-brown sandy loam B 

h o r i z o n  w i t h  och reous  m o t t l i n g ,  which i s  no rml ly  found between 

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

p a t c h y - c o l o u r e d  humose h o r i z o n  i n  which s h a d e s  of g r e y ,  

grey-brown a n d  b lack  p r e d o m i n a t e .  T h i s  mixed h o r i z o n  i s  

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

t h e  E and B h o r i z o n s  by t h e  n a t u r a l  windblow of  m a t u r e  t r e e s  

b e f o r e  e x t e n s i v e  s e t t l e m e n t  a n d  d e f o r e s t a t i o n  o f  t h e  Black  I s l e  

took p l a c e .  Compact r e d d i s h  brown t i l l  g e n e r a l l y  fo rms  t h e  C 

h o r i z o n  o f  t h e  p r o f i l e ,  b u t  i n  s o i l s  t r a n s i t i o n a l  t o  t h e  Cromarty 

A s s o c i a t i o n  ( a s  i n  t h e  Grey C a i r n  Wood a r e a )  i t  may b e  p re sen t  a t  

t h e  l e v e l  of t h e  i n d u r a t e d  h o r i z o n .  

The R o s k i l l  Se r i e s  i n c l u d e s  on ly  abou t  3 per  c e n t  o f  t h e  

s o i l s  of  t h e  M i l l b u i e  A s s o c i a t i o n .  I t  i s  b e s t  d e v e l o p e d  i n  t h e  

w e s t e r n  h a l f  o f  t h e  Black I s l e  between t h e  B 9 1 6 2  r o a d  and M o u n t  

E a g l e ,  p a r t i c u l a r l y  on t h e  broad  c e n t r a l  p a r t  o f  t h e  M i l l b u i e  

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

n o n c a l c a r e o u s  g l  eys .  

The Cromarty A s s o c i a t i o n  i s  a p p r o x i m a t e l y  2 5  s q u a r e  

k i l o m e t r e s  i n  e x t e n t  and t h e  second l a r g e s t  i n  t h e  d i s t r i c t .  

The g r e a t e r  p a r t  i s  l o c a t e d  w i t h i n  t h e  p a r i s h  o f  Cromar ty ,  though 
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n e a r l y  5 square k i l o m e t r e s  have been m a p p e d  i n  R e s o l i s ,  Avoch and 

Rosemark ie ,  on both s i d e s  o f  t h e  c e n t r a l  r i d g e ,  and t h e r e  a r e  

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

K i l l e a r n a n .  The a l t i t u d i n a l  r a n g e  of  t h e  a s s o c i a t i o n  i s  from 

below 23 m e t r e s  nea r  Cromarty t o  n e a r l y  180 m e t r e s  i n  Grey C a i r n  

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

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

l a n d s  o f  t h e  Black I s l e .  The p a r e n t  m a t e r i a l  i s  a compact  

r e d d i s h  brown t i l l  c o n t a i n i n g  1 4  t o  2 1  p e r  c e n t  of  c l a y  w i t h  a 

s u r f a c e  v e n e e r  o f  c o a r s e r - t e x t u r e d  m a t e r i a l  most o f  which becomes 

i n c o r p o r a t e d  w i t h  t h e  p lough l a y e r  of  t h e  a r a b l e  s o i l .  The c l a y  

c o n t e n t  o f  t h i s  s u r f a c e  h o r i z o n  u s u a l l y  e x c e e d s  1 2  per c e n t .  

The dominant Cromarty S e r i e s ,  podzol s w i t h  i m p e r f e c t  

d r a i n a g e ,  c o v e r s  abou t  24 s q u a r e  k i l o m e t r e s .  The combined 

e x t e n t  of  t h e  B r u c e f i e l d  and Nav i ty  S e r i e s  i s  1 .5  s q u a r e  

k i l o m e t r e s .  The B r u c e f i e l d  S e r i e s  i n c l u d e s  p o d z o l s  w i t h  f r e e  

d r a i n a g e  w h i l e  t h e  s o i l s  of  t h e  Navi ty  S e r i e s  a r e  n o n c a l c a r e o u s  

g l e y s .  A p r o f i l e  o f  t h e  Cromarty S e r i e s  from Cromar ty  M a i n s  a t  

a b o u t  70 m e t r e s  had a dark  brown sandy loam c u l t i v a t e d  s u r f a c e  

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

c o n s i s t e n c y ,  a b o u t  30 c e n t i m e t r e s  t h i c k .  T h i s  r a t h e r  deep 

p lough l a y e r  had i n c o r p o r a t e d  t h e  upper  h o r i z o n s  of  t h e  

s e m i - n a t u r a l  s o i l ,  a n d  o v e r l a y  a b r o w n  t o  r e d d i s h  brown compact ,  

weakly  i n d u r a t e d ,  s a n d y  loam B h o r i z o n ,  which merged g r a d u a l l y  

i n t o  compact r e d d i s h  brown sandy c l a y  loam t i l l  f o r m i n g  t h e  C 

h o r i z o n ,  The c u l t i v a t e d  s u r f a c e  h o r i z o n  of  t h i s  p r o f i l e  had a 
I 

pH v a l u e  o v e r  6 and a t o t a l  phospha te  c o n t e n t  o v e r  180 mg p e r  9.  

Comparable C ho r i zon  v a l u e s  f o r  s o i l s  of t h i s  s e r i e s  r a n g e  from 

pH 5 t o  5 .5  and from 70 t o  100  mg p e r  9 .  T h i s  i l l u s t r a t e s  t h e  

overwhelming impor tance  o f  t h e  management f a c t o r  i n  t h e  

improvement o f  t h e s e  s o i l s .  S o i l s  o f  t h e  Cromarty A s s o c i a t i o n  
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a r e  d e c a l c i f e d  t o  a d e p t h  c o n s i d e r a b l y  be low t h a t  t o  wh ich  t h e  

p r o f i l e  p i t s  a r e  n o r m a l l y  d u g  (90-120 c e n t i m e t r e s ) ,  b u t  t h e  v a l u e  

o f  6 p e r  c e n t  f r e e  c a r b o n a t e  o b t a i n e d  f rom a s a m p l e  t a k e n  a b o u t  

5.5 m e t r e s  below t h e  s u r f a c e  from t h e  s i d e  o f  a d e e p  g u l l y ,  a 

mi l e  from Cromar ty  Mains ,  may g i v e  some i n d i c a t i o n  b o t h  o f  t h e  

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

and  o f  t h e  amount o f  l e a c h i n g  t h a t  has  t a k e n  p l a c e .  

The M o u n t  E a g l e ,  E t h i e  and  Kessock A s s o c i a t i o n s  cove r  n e a r l y  

31 s q u a r e  k i l o m e t r e s  on t h e  h i g h e s t  p a r t s  o f  t h e  c e n t r a l  

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

between Cromar ty  and R o s e m a r k i e ,  and on t h e  c o n g l o m e r a t e  r i d g e s  

be tween Munlochy and K e s s o c k .  T h e  so i l  p a r e n t  m a t e r i a l s  a r e  a l l  

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

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

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

p l a n t e d  wood1 and .  

The Mount E a g l e  S e r i e s  o f  t h e  M o u n t  E a g l e  A s s o c i a t i o n ,  w i t h  

an e x t e n t  o f  n e a r l y  11 s q u a r e  k i l o m e t r e s ,  i s  t h e  l a r g e s t  s e r i e s  

w i t h i n  t h i s  g roup  o f  h i l l  s o i l s .  The s o i l s  a r e  p o d z o l s .  f r e e l y  

d r a i n e d ,  w i t h  o r  w i t h o u t  a t h i n  i r o n  pan.  Where t h e  i r o n  pan i s  

present  t h e r e  i s  some g l e y i n g  i n  t h e  o v e r l y i n g  E h o r i z o n  b u t  

below t h e  pan t h e  morphology i s  t h a t  of  a f r e e l y  d r a i n e d  s o i l .  

A p r o f i l e  o f  t h i s  s e r i e s  f r o m  a s i t e  a t  Wester B r a e ,  a t  a b o u t  170  

met res ,  2 miles f rom t h e  s u m m i t  o f  Mount E a g l e  h a s  a s u r f a c e  

l a y e r  8 c e n t i m e t r e s  t h i c k  o f  p i n e  l i t t e r  and ve ry  d a r k  brown 

s u r f a c e  h u m u s  o v e r l y i n g  a g r e y  t o  dark  g r e y  s a n d y  loam E h o r i z o n  

o f  s i m i l a r  t h i c k n e s s .  Below,  an o l i v e - g r e y  s a n d y  loam E ( g )  

h o r i z o n  1 3  c e n t i m e t r e s  t h i c k  w i t h  d a r k e r  p a t c h e s  o f  c o l l o i d a l  

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

w i t h  a r o o t  mat on i t s  u p p e r  s u r f a c e .  Below t h e  t h i n  i r o n  pan 

t h e r e  i s  a p a l e  brown t o  y e l l o w i s h  brown, s t o n y ,  i n d u r a t e d ,  sandy 
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loam B h o r i z o n  a b o u t  2 3  cen t ime t re s  t h i c k ,  wh ich  merges  g r a d u a l l y  

i n t o  s o f t e r  r ed i sh  b r o w n  sandy  loam. S h a t t e r e d  s a n d s t o n e  r o c k  

i s  e n c o u n t e r e d  a t  4 0  t o  50 c e n t i m e t r e s  be low m i n e r a l  q round  

s u r f a c e .  

Though t h e  Corby and Boyndie  A s s o c i a t i o n s  a r e  n o t  e x t e n s i v e ,  

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

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

and l i e  be low 6 0  m e t r e s  a r o u n d  t h e  west a n d  s o u t h - w e s t  m a r g i n s  o f  

t h e  B1 ack I s l e .  The s o i l  s were f o r m e r l y  e x t e n s i v e l y  c u l t i v a t e d  

wherever  t h e  g round  was s u f f i c e n t l y  l e v e l .  A p r o f i l e  s i t e d  on 

t h e  g r a v e l  f l a t  a b o u t  h a l f  a mile  s o u t h - e a s t  o f  Muir o f  O r d  h a s  

been c u l t i v a t e d ,  b u t  s t i l l  r e t a i n s  t h e  d a r k - c o l o u r e d  cemented B 

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

a b o u t  2 5  c e n t i m e t r e s  o f  da rk  r e d d i s h  brown s t o n y  sandy  loam 

o v e r l y i n g  a cemented s t o n y  loamy c o a r s e  s a n d  B h o r i z o n  a b o u t  4 0  

cen t imt re s  t h i c k ,  which  i s  da rk  brown t o  v e r y  d a r k  grey-brown i n  

t h e  u p p e r  p a r t ,  and  d a r k  brown t o  y e l l o w i s h  brown below.  Below 

t h e  B h o r i z o n  t h e r e  was a m e r g i n g  c h a n g e  i n t o  brown c o a r s e  s a n d y  

g r a v e l .  

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

s o l i f l u c t i o n  s o i l s  and a l l u v i u m  a c c o u n t  f o r  a b o u t  18 s q u a r e  

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

p a r e n t  m a t e r i a l .  T h e  r a i s e d  b e a c h e s  i n c l u d e  o v e r  8 s q u a r e  

k i l o m e t r e s  o f  g e n e r a l l y  f r e e  d r a i n i n g  s a n d y  and g r a v e l l y  s o i l s .  

O n  t h e  h i g h  b e a c h  t h e  s o i l s  have  g e n e r a l l y  been h u m u s  p o d z o l s  

b e f o r e  c u l t i v a t i o n ,  w h i l e  on t h e  low b e a c h  t h e  p r o f i l e  i s  

g e n e r a l l y  immatu re .  M i x e d  bo t tom l a n d ,  p e a t ,  and  s k e l e t a l  s o i l s  

c o v e r  8 s q u a r e  k i l o m e t r e s .  
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2 . C R O  M A R T Y  A N D  I N V E R G O R D O N  

( S h e e t  9 4 )  

O f  t h e  4 3 0  s q u a r e  k i l o m e t r e s  c o v e r e d  by S h e e t  9 4  ( C r o m a r t y  

a n d  I n v e r g o r d o n )  a b o u t  8 5  per c e n t  l i e  w i t h i n  E a s t e r  R o s s .  T h e  

a r e a  i s  b o u n d e d  t o  t h e  e a s t  by t h e  o p e n  w a t e r  o f  t h e  Moray F i r t h  

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

D o r n o c h  a n d  C r o m a r t y  F i r t h s .  T h e  wes te rn  m a r g i n  i s  a 

n o r t h - s o u t h  l i n e  r u n n i n g  h a l f  a mile  t o  t h e  e a s t  o f  t h e  A836 a t  

A u l t n a m a i n .  There i s  a s m a l l  s t r i p  i n  t h e  n o r t h  a l o n g  t h e  

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

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

t h e  s o u t h - w e s t  c o r n e r  i n  Moray a n d  N a i r n .  

T h e  l a n d  i s  a l m o s t  e q u a l l y  d i s t r i b u t e d  a b o v e  a n d  b e l o w  t h e  

100-metre  c o n t o u r .  T h e  m a i n  p a r t  o f  t h e  p r o d u c t i v e  a r a b l e  l a n d  

l i e s  e a s t  o f  a l i n e  c u r v i n g  down f r o m  T a i n  t o  Mewmore H o u s e  

( a b o u t  2.5 miles  n o r t h - w e s t  o f  I n v e r g o r d o n ) ,  w i t h  s u b s i d i a r y  

p o r t i o n s  i n  t h e  C r o m a r t y  p e n i n s u l a  o f  t h e  Black I s l e  a n d  i n  Moray 

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

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

E d d e r t o n  H i l l ,  Cnoc  a n  t - S a b h a i l  a n d  K i n r i v e  H i l l )  o f  between 3 2 0  

a n d  380  metres i n  h e i g h t ,  a l l  w i t h  w i d e ,  l o w - a n g l e  summit 

p l a t e a u x ,  a n d  t h e  sma l l e r  r i d g e - l i k e  S c o t s b u r n  H i l l  ( 2 5 2  m e t r e s ) .  

There i s  a n  a d d i t i o n a l  i s o l a t e d  g n e f s s i c  m a s s ,  t h e  H i l l  o f  N i g g ,  

r i s i n g  o u t  o f  t h e  N i g g - B a l i n t o r e  l o w l a n d s  t o  d o m i n a t e  t h e  n a r r o w  

e n t r y  t o  t h e  C r o m a r t y  F i r t h .  

Most  o f  t h e  d i s t r i c t  i s  u n d e r l a i n  by red o r  y e l l o w i s h  b r o w n  

s a n d s t o n e s  o f  M i d d l e  a n d  U p p e r  O l d  Red S a n d s t o n e  a g e .  

C o n g l o m e r a t e  b e d s  f o r m  p a r t  o f  S t r u i e  H i l l  a n d  t h e  n o r t h - e a s t  e n d  

o f  N i g g  H i l l ;  some o f  t h e  s a n d s t o n e s  a r e  s l i g h t l y  c a l c a r e o u s  
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a n d  t h e r e  a r e  occasional grey shaly b a n d s .  Moine gne i s s  

unde r l i e s  t h e  g r e a t e r  p a r t  of  t h e # H i l l  o f  N i q q .  f o r m i n g  the  s t eep  

c l f f s  o f  t h e  N o r t h  Sutor o f  Cromarty; t h e r e  a r e  f u r t h e r  

outcrops on t h e  Sutors  o f  Cromarty a n d  a l o n g  the  

sou th -eas t - f ac ing  c l i f f - l i n e  o f  t he  Black I s l e .  S m a l l  a r eas  o f  

quar tzose  Moine s c h i s t  a r e  present  below s u p e r f i c i a l  d e p o s i t s  i n  

the  extreme north-west a n d  south-eas t  co rne r s  o f  t he  a r e a .  

S u p e r f i c i a l  g l a c i a l  a n d  p e r i g l a c i a l  depos i t s  cover most o f  

the  ground. There a r e  t w o  d i s t i n c t i v e  regional  t i l l s ,  b o t h  

derived p r i n c i p a l l y  f rom the  sandstone,  one  b r o w n  i n  c o l o u r  a n d  

the o t h e r  red o r  reddish brown. The former covers the  h i l l y  

zone o f  t he  north-west,  while t he  red t i l l  i s  more gene ra l ly  

d i s t r i b u t e d  over lowland Eas te r  R o s s  i n c l u d i n g  the  Black I s l e .  

The Sabhail  Associat ion i s  developed o n  t h e  b r o w n  t i l l  a n d  t he  

Cromarty a n d  Kindeace Associat ions over t h e  red t i l l .  A l o n g  t he  

coas t a l  lowlands s k i r t i n g  t h e  h i l l  edge from Alness t o  Loch Eye, 

a n d  more l o c a l l y  elsewhere, t he re  a r e  ex tens ive  depos i t s  o f  

moraine a n d  f l u v i o g l a c i a l  m a t e r i a l  der ived  from s c h i s t  a n d  

sandstone over ly ing  the  t i l l ,  a n d  t h e  Ardvanie, Corby  a n d  Boyndie 

Associat ions have been d i s t ingu i shed .  O n  t he  B l a c k  I s l e  t h e  

Millbuie Associat ion forms a sandstone-derived analogue o f  the  

more gene ra l ly  occurr ing Ardvanie Assoc ia t ion .  Below the  

30-metre c o n t o u r ,  b o t h  on the  n o r t h  shore o f  t he  Cromar ty  F i r t h  

a n d  on the  south shore o f  the  Dornoch F i r t h ,  the  moraines a r e  

f requent ly  planed leve l  t o  form the  h i g h  beach t e r r a c e ,  while  

between Invergordon a n d  N i g g  Bay t h e r e  a r e  q u i t e  ex tens ive  s i l t y  

a n d  sandy l agoona l l e s tua r ine  low beach d e p o s i t s .  The low beach 

p l a t f o r m  i s  more widely developed o n  Morrich More near T a i n  a n d  

a t  Culbin o n  t he  Moray c o a s t ,  b u t  i s  covered by l i n k s ,  

micro-dunes, sh ingle  a n d  l a r g e r  s a n d  dunes. A l e s s  ex tens ive  

b u t  more spec tacu la r  depos i t  o f  w i n d b l o w n  sand extends i n  a b r o a d  
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tongue r i g h t  u p  the  south- fac ing  s i d e  o f  N i g g  H i l l  t o  over 150  

met res .  

C l ima t i ca l ly ,  lowland Eas t e r  Ross, i n c l u d i n g  t he  c o a s t a l  

p a r t  o f  the  Black I s l e ,  i s  m a i n l y  i n  t h e  category o f  warm, d r y  

lowland, moderately exposed, w i t h  f a i r l y  m i l d  w in te r s .  The 

zonal s o i l s  on the more f r e e - d r a i n i n g  s i t e s  a re  podzols ,  a humus 

p o d z o l  w i t h  dark-coloured cemented B horizon o f  ' M o r a y  p a n '  type 

being preva len t  on sandy moraines a n d  beach depos i t s  a t  a n  

a l t i t u d e  o f  3 0  metres. R a i n f a l l  r i s e s  t o  760 m i l l i m e t r e s  a t  t he  

h i l l  edge, a n d  ranges from 760 t o  1 1 4 0  mi l l ime t re s  over t h e  

north-western upland area where the  inc reas ing  s e v e r i t y  o f  

c l ima te  i s  r e f l e c t e d  i n  t h e  development o f  peaty podzols a n d  

b lanket  peat  . 
Twelve s o i l  a s s o c i a t i o n s  have been d i s t ingu i shed  a n d  t h e s e  

have been subdivided i n t o  t h i r t y - o n e  named s o i l  s e r i e s  a n d  t h r e e  

s o i l  complexes. One s e r i e s  o f  the  Sabhail  Associat ion has been 

subdivided i n t o  t w o  s lope phases. 
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P a r e n t  M a t e r i a l  A s s o c i a t i o n  

S a b h a i l  C o m p a c t  t i l l  d e r i v e d  f r o m  g r e y - b r o w n  a n d  p a l e  
y e l l o w  f l a g g y  s a n d s t o n e  o f  M i d d l e  O l d  Red 
S a n d s t o n e  a g e .  

C r o m a r  t y  C o m p a c t  t i l l  d e r i v e d  f r o m  red  s a n d s t o n e  o f  
M i d d l e  O l d  Red S a n d s t o n e  a g e .  

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

M i  1 1  b u i  e C o a r s e - t e x t u r e d  m o r a i n e  d e r i v e d  f r o m  s a n d s t o n e  
o f  M i d d l e  O l d  Red S a n d s t o n e  a g e .  

A r d v a n i e  

C o r b y  

C o a r s e - t e x t u r e d  s t o n y  m o r a i n e  d e r i v e d  f r o m  
s c h i  s t s  a n d  s a n d s t o n e .  

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

B o y n d i e  F l u v i o g l a c i a l  o u t w a s h  s a n d s .  

E th i e  S h a l l o w  d r i f t  d e r i v e d  f r o m  s a n d s t o n e  a n d  Moine 
qnei s s .  

C a d b o l l  T h i n  s e r n i - r e s i d u a l  d r i f t  d e r i v e d  f r o m  s o f t  red  
s a n d s t o n e  o f  M i d d l e  O l d  Red S a n d s t o n e  a g e .  

Mount  E a g l e  S h a l l o w  s t o n y  d r i f t  d e r i v e d  f r o m  y e l l o w  a n d  
b rown  s a n d s t o n e  o f  M i d d l e  O l d  Red S a n d s t o n e  a g e .  

K e s s o c k  S h a l l o w  d r i f t  der ived  f r o m  c o n g l o m e r a t e s  o f  
M i d d l e  Od Red S a n d s t o n e  a g e .  

S t r i  chen T i l l  d e r i v e d  f r o m  a c i d  s c h i s t s .  
( now A r k a i  g 

S o i l s  d e v e l o p e d  o n  t h e  r a i s e d  b e a c h e s  h a v e  n o t  been g i v e n  

a s s o c i a t i o n  a n d  s e r i e s  names  b u t  h a v e  been s u b d i v i d e d  o n  t h e  

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

a r t i f i c i a l ,  i n t o  n ine teen  u n i t s  o f  a p p r o x i m a t e l y  s e r i e s  s t a t u s .  

T h e s e  i n c l u d e  t h e  s o i l s  d e v e l o p e d  on  h i q h  b e a c h  d e p o s i t s  n o t  

i n c l u d e d  w i t h i n  e i t h e r  t h e  C o r b y  o r  B o y n d i e  A s s o c i a t i o n s  a n d  

n o n c a l c a r e o u s  g l e y s  on  t h e  s a n d y  a n d  s i l t y  l o w  b e a c h  sed iments .  

T h e  s o i l s  on t h e  s e m i - s t a b i l i z e d  l i n k s ,  where g r o u n d - w a t e r  l e v e l s  

can  b e  very  v a r i a b l e ,  h a v e  w e a k l y  d i f f e r e n t i a t e d  p r o f i l e  

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

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

a n d  m i x e d  b o t t o m  l a n d  h a v e  been d e l i n e a t e d .  
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F o u r  o f  t h e  p r i n c i p a l  a s s o c i a t i o n s ,  S a b h a i l ,  K i n d e a c e ,  

C r o m a r t y  a n d  M i l l b u i e ,  c o v e r  a r e a s  o f  4 0  t o  50  s q u a r e  k i l o m e t r e s .  

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

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

a r e  t h e  A r d v a n i e ,  C o r b y  a n d  B o y n d i e  A s s o c i a t i o n s ,  t h e  

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

w i t h  s e p a r a t e d  b l o w n  s a n d  a n d  s h i n g l e  d e p o s i t s .  A l l  o t h e r  

a s s o c i a t i o n s  o r  d e l i n e a t e d  u n i t s  a r e  l e s s  t h a n  1 3  s q u a r e  

k i l o m e t r e s  i n  e x t e n t .  T h e  S t r i c h e n  ( r e c e n t l y  r e n a m e d  A r k a i g )  

a n d  K e s s o c k  A s s o c i a t i o n s ,  t h o u g h  p re sen t  on  t h e  map,  a r e  o f  

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

a c c o u n t .  

T h e  S a b h a i l  A s s o c i a t i o n  i s  t h e  l a r g e s t  i n  t h e  g e n e r a l l y  

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

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

t h e  A u l  t n a m a i  n - E d d e r t o n  s h e 1  f w i t h  b l a n k e t  p e a t  . I t  s h a r e s  t h e  

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

C r o m a r t y  a n d  A r d v a n i e  A s s o c i a t i o n s .  T h r e e  s e r i e s ,  S a b h a i l .  

E d d e r t o n  a n d  Bogrow,  h a v e  been d i s t i n g u i s h e d .  T h e  S a b h a i l  

S e r i e s  i s  t he  m o s t  e x t e n s i v e  a n d  h a s  been s u b d i v i d e d  i n t o  two  

s l o p e  p h a s e s .  P e a t y  p o d z o l s ,  w i t h  g l e y i n g  a b o v e  a t h i n  i r o n  

p a n ,  a r e  u s u a l l y  d e v e l o p e d  o n  s h a l l o w  s l o p e s  u p  t o  a b o u t  5 

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

d e v e l o p  on s t e e p e r  s l o p e s  o v e r  a b o u t  7 deg rees .  T h e  f o r m e r  a r e  

u s u a l l y  f o u n d  on t h e  u p p e r  s l o p e s  a n d  f l a t t e r  t o p s  o f  E d d e r t o n  

H i l l ,  Cnoc  a n  t - S a b h a i l  a n d  S c o t s b u r n  H i l l  a n d  on  t h e  E d d e r t o n  

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

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

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

s i d e  s l o p e s  o f  t hese  h i l l s  where s l o p e s  o f  u p  t o  1 5  degrees a r e  

common a n d  s l o p e s  o v e r  20 d e g r e e s  c a n  b e  f o u n d  l o c a l l y .  T h e  
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p e a t y  podzol  w i t h  g l e y i n g  a b o v e  an i r o n  pan u s u a l l y  h a s  1 0  t o  30 

c e n t i m e t r e s  o f  o r g a n i c  s u r f a c e  h o r i z o n  w i t h  a s t i c k y  b l a c k  A 

h o r i o n  2-3 c e n t i m e t r e s  t h i c k  a t  t h e  b a s e ,  o v e r l y i n g  a v e r y  d a r k  

g r e y  humose E h o r i z o n  1 3  t o  25  c e n t i m e t r e s  t h i c k .  Below t h e  E 

h o r i z o n  t h e r e  i s  a s t r o n g  t h i n  i r o n  pan w h i c h  u s u a l l y  r e s t s  

d i r e c t l y  upon t h e  i n d u r a t e d  B x  h o r i z o n  be low.  T h e  p e a t y  podzol  

h a s  e i t h e r  r e c o g n i z a b l e  L ,  F and  H l a y e r s  ( a s  seen on t h e  s l o D e s  

o f  E d d e r t o n  H i l l )  o r  an  0 h o r i z o n  u p  t o  a b o u t  3 0  c e n t i m e t r e s  

o v e r l y i n g  a d a r k  A E  h o r i z o n  ( v a r y i n g  i n  c o l o u r  f rom b l a c k  t o  d a r k  

g rey -b rown)  w i t h  b l e a c h e d  s a n d  g r a i n s .  

The l o w e r  p a r t  o f  t h e  E h o r i z o n  i s  g l e y e d  and a r o o t  mat 

may have d e v e l o p e d  o v e r  a t h i n  i r o n  pan o r  somewhat cemented t h i n  

h u m u s - i r o n  B h s  h o r i z o n .  Below i s  a m o d e r a t e l y  f r i a b l e  o c h r e o u s  

6 s  h o r i z o n ,  1 5  t o  2 5  c e n t i m e t r e s  t h i c k ,  which  i n  t u r n  o v e r l i e s  a 

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

t i l l  r a r e l y  e x c e e d s  1 5  pe r  c e n t  and t h e  t e x t u r e  i s  u s u a l l y  w i t h i n  

t h e  s a n d y  loam c l a s s .  

The o t h e r  two s e r i e s  o f  t h i s  a s s o c i a t i o n  O C C U D V  l e s s  t h a n  

two s Q u a r e  k i l o m e t r e s  e a c h .  T h e  E d d e r t o n  S e r i e s  i n c l u d e s  

p o d z o l s  w i t h  a g l e y e d  B h o r i z o n  and  a compac t  i n d u r a t e d  Bx 

h o r i z o n ,  w h i l e  t h e  Bogrow S e r i e s  i n c l u d e s  p o o r l y  and  very p o o r l y  

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

o f  E d d e r t o n  Hi1 1 .  

T h e  Cromar ty  A s s o c i a t i o n  i s  well  d e v e l o p e d  a b o v e  t h e  h i g h  

beach  l e v e l  t h r o u g h o u t  l o w l a n d  E a s t e r  R o s s  i n  a c o m p o s i t e  p a t t e r n  

w i t h  t h e  K i n d e a c e ,  Corby and  Boyndie  A s s o c i a t i o n s .  T h e  s o i l  

p a r e n t  m a t e r i a l  i s  a compac t  r e d d i s h  brown t i l l  w i t h  c l a y  c o n t e n t  

u p  t o  25 per c e n t .  A very h i g h  p e r c e n t a g e  o f  t h e  s o i l s  i s  

c u l t i v a t e d .  and  s e m i - n a t u r a l  s o i l s  a r e  o n l y  f o u n d  l o c a l l y  on t h e  

h i g h e r  p a r t s  o f  N i g g  H i l l  and  on s e v e r a l  s m a l l  a r e a s  o f  l a n d  

l y i n g  j u s t  above  30 metres a t  t h e  b a s e  o f  t h e  T a r b a t  Ness 
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peninsula .  The semi-natural  f r e e l y  a n d  imperfec t ly  drained 

s o i l s  a r e  podzols ,  b u t  t he  th ickness  o f  t h e  A a n d  B horizons may 

be such t h a t  a f t e r  c u l t i v a t i o n  t h e  presence o f  a n  indura ted  B x  

h o r i z o n  i s  o f t en  the  o n l y  i n d i c a t i o n  t h a t  t he  s o i l  was n o t  

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

Three s e r i e s  have been d i s t ingu i shed ,  t h e  f r e e l y  drained 

Brucef-ield S e r i e s ,  t he  imperfect ly  drained Cromarty S e r i e s  a n d  

the  poorly drained N a v i t y  S e r i e s .  The C r o m a r t y  S e r i e s  i s  t h e  

most ex tens ive .  A c u l t i v a t e d  p r o f i l e  o f  t h i s  s e r i e s  f r o m  

Cromarty Mains a t  a b o u t  70 metres,  h a d  a d a r k  b r o w n  s a n d y  loam 

sur face  h o r i z o n  a b o u t  3 0  cent imet res  th i ck  over ly ing  a b r o w n  t o  

reddish b r o w n ,  compact, somewhat i ndura t ed ,  sandy loam B h o r i z o n  

w h i c h  merqed q r a d u a l l y  down  i n t o  c o m p a c t ,  reddish b r o w n ,  sandy 

clay loam t i l l .  A semi-natural  s o i l  o f  t he  same s e r i e s  f rom 

P i t k e r r i e  Moor near the  Dornoch F i r t h ,  a t  a b o u t  2 5  metres,  h a d  a 

b l a c k  t o  very d a r k  grey-brown loamy sand AE h o r i z o n ,  w i t h  

bleached sand g r a i n s ,  a b o u t  18 cent imet res  t h i c k ,  overlyinq a 

reddish b r o w n  s a n d y  l o a m  B ( g )  h o r i z o n  a b o u t  7 cen t imet res  t h i c k .  

Below t h e  B ( g )  horizon t h e r e  was a sharp change i n t o  a b r o w n  t o  

reddish b r o w n ,  indurated Bx horizon which merged gradual ly  down 

i n t o  reddish b r o w n  sandy loam or sandy c lay  l o a m  t i l l  . The 

Brucefield S e r i e s  i s  a b o u t  5 square ki lometres  i n  e x t e n t  a n d  i s  

developed o n  f r e e - d r a i n i n g  or shedding s i t e s  a l o n g  the 

south-eas t - fac ing  c o a s t 1  ine o f  Eas te r  Ross. The c u l t i v a t e d  s o i l  

i s  s i m i l a r  t o  t h a t  o f  t he  Cromarty S e r i e s  b u t  w i t h  a f r i a b l e ,  

more ochreous-coloured B horizon between the  p l o u g h  l a y e r  a n d  the  

indurated Bx h o r i z o n .  T h e  s o i l s  o f  t he  N a v i t v  S e r i e s  a re  

noncalcareous g l  eys 1 imited t o  small h o l l  o w s  a n d  wet spo t s  . 
The g r e a t e r  p a r t  o f  the  Kindeace Associat ion i s  concentrated 

w i t h i n  the  western periphery o f  l o w l a n d  E a s t e r  Ross excluding the  

Black I s l e .  Behind Invergordon i t  forms a n  intermixed p a t t e r n  
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w i t h  t h e  Ardvanie a n d  Corby Assoc ia t ions  a n d  f u r t h e r  e a s t  a n d  

north w i t h  the  Cromarty Assoc ia t ion .  The Rar ich ie ,  Kindeace, 

Torlean a n d  B a l a n g o w a n  S e r i e s  have been d i s t ingu i shed .  T h e  

d o m i n a n t  Kindeace S e r i e s  inc ludes  podzols w i t h  imperfect  

drainage;  f r e e l y  drained podzols have been grouped w i t h i n  t h e  

Rarichie  S e r i e s .  The Torlean a n d  B a l a n s o w a n  S e r i e s .  o f  much 

more l i m i t e d  e x t e n t ,  a r e  r e s p e c t i v e l y  noncalcareous a n d  peaty 

g leys .  The s o i l s  o f  the  Kindeace S e r i e s  a re  developed o n  g e n t l y  

t o  moderately s loping ground, mostly l y i n g  below 150 metres .  I n  

b o t h  semi-natural  a n d  c u l t i v a t e d  p r o f i l e s  t h e  indura ted  Bx 

horizon i s  most of ten  encountered between 2 5  a n d  50  cen t ime t re s  

below the  s u r f a c e ,  w i t h  extreme l i m i t s  between 1 5  a n d  6 6  

cent imet res .  I n  t h e  semi-natural  p r o f i l e  7 t o  10  cen t ime t re s  o f  

black su r face  humus usual ly  o v e r l i e  t h i n  humus-stained A a n d  d a r k  

grey t o  very d a r k  grey-brown E h o r i z o n s  w i t h  a combined th i ckness  

o f  f rom 5 t o  2 0  cen t imet res .  The Bg h o r i z o n  i s  a l s o  very 

v a r i a b l e  i n  th ickness  a n d  co lou r ,  t h o u g h  some rus ty  m o t t l i n g  

( o f t e n  a s soc ia t ed  w i t h  small fragments o f  weathered sands tone)  i s  

i n v a r i a b l y  p resent .  A s u b s t a n t i a l  p r o p o r t i o n  o f  the  s o i l s  o f  

t h i s  s e r i e s  ( a n d  o f  Rarichie  S e r i e s )  i s  n o w  c u l t i v a t e d .  t h e  

r e m a i n d e r  being under m o o r l a n d  o r  p l a n t a t i o n .  The t e x t u r e  o f  

the  su r face  h o r i z o n  o f  the  c u l t i v a t e d  s o i l  i s  usua l ly  sandy l o a m ,  

w i t h  loamy s a n d  o r  sandy loam i n  t h e  B hor izons,  a n d  sandy loam 

( o r  occas iona l ly  l o a m )  i n  t h e  c o m p a c t  C h o r i z o n .  

The Millbuie Association i s  ex tens ive  o n l y  i n  t he  B lack  I s l e .  

where t h e  parent  mater ia l  i s  a coarse- tex tured  moraine der ived 

from sandstone, sometimes underlain by reddish b r o w n  t i l l  o f  

Cromarty type.  Three s e r i e s  a re  p re sen t ,  b u t  o n l y  t he  

imperfect ly  drained podzols o f  t he  Millbuie S e r i e s  a r e  a t  a l l  

ex tens ive  w i t h i n  the  confines  o f  t h i s  a rea .  The s e r i e s  o f  t he  

Millbuie Associat ion,  toge ther  w i t h  t h a t  p a r t  o f  t he  Cromar ty  



18 

A s s o c i a t i o n  f a l l i n g  w i t h i n  t h e  B l a c k  I s l e  a r e  d e s c r i b e d  i n  P a r t  

1. 

The A r d v a n i e  a n d  C o r b y  A s s o c i a t i o n s  a n d  t h e  l e s s  e x t e n s i v e  

B o y n d i e  A s s o c i a t i o n  a r e  i n  c l o s e  c o m p l e x  a l o n g  t h e  c o a s t a l  r i d q e  

a n d  m o r a i n e  a r e a  between I n v e r q o r d o n  a n d  N i g g  B a y ,  w h i l e  f a r t h e r  

e a s t  t h e  C o r b y  A s s o c i a t i o n  f o r m s  p a r t  o f  t h e  n o r t h - f a c i n g  h i g h  

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

F e a r n ;  m o s t  o f  t h e  s o i l s  a r e  p o d z o l s ,  f r e e l y  or i m p e r f e c t l y  

d r a i n e d .  T h e  g r e a t e r  p a r t  o f  t h e  s o i l s  o f  t h e  C o r b y  a n d  B o y n d i e  

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

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

T h e  s i l t y  a n d  s a n d y  s o i l s  o f  t h e  l o w  b e a c h  between I n v e r g o r d o n  

a n d  N i g g  Bay s h a r e  a common s o i l  g r o u n d - w a t e r  p r o b l e m  w i t h  t h e  

e x t e n s i v e  b l o w n  s a n d  a n d  s h i n g l e  b a r  t e r r a i n  o f  t h e  l i n k s  on  

M o r r i c h  More a n d  a t  C u l b i n .  B u t  whereas  e x t e n s i v e  a r t i f i c a l  

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

o n  t h e  l i n k s  i s  r e s t r i c t e d  t o  l i m i t e d  g r a z i n g  o r  a f f o r e s t a t i o n .  

T h e  E t h i e ,  C a d b o l l  a n d  Mount E a g l e  A s s o c i a t i o n s  f o r m  a m i n o r  

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

s o i l s  o f  t h e  E t h i e  a n d  Mount  E a g l e  A s s o c i a t i o n s  a r e  m o s t l y  

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

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

C a d b o l l  A s s o c i a t i o n ,  by c o n t r a s t ,  a r e  d e v e l o p e d  on  a few s m a l l  

o u t c r o p s  o f  s o f t  red s a n d s t o n e  i n  l o w l a n d  E a s t e r  R o s s  a n d  h a v e  

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

q u a l  i t y  . 
A s i g n i f i c a n t  a r e a  o f  b l a n k e t  p e a t  o c c u r s  i n  t h e  h i l l y  

n o r t h - w e s t e r n  r e g i o n  o f  t h e  map. B a s i n  p e a t s  a r e  a l o c a l i z e d  

m i n o r  f e a t u r e  o f  i n t e r - r i d g e  a n d  k e t t l e h o l e  h o l l o w s  f r o m  Alness 

t o  B a l n a q o w a n  a n d  a q a i n  i n  s m a l l  h o l l o w s  a n d  k e t t l e h o l e s  a r o u n d  

C a d b o l l .  Most  o f  t h e  b a s i n  p e a t s  a r e  a c i d ,  b u t  a r e  s o m e t i m e s  
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u n d e r l a i n  b y  c a l c a r e o u s  m a r l ,  a s  a t  W h i t e  H i l l s  b y  A l n e s s  a n d  a t  

N o r t h  C a d b o l l  . 
S c a t t e r e d  p a t c h e s  o f  deep  c u l t i v a t e d  s u r f a c e  s o i l  a r e  a 

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

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

i n  t h e  I n s c h  a r e a  o f  A b e r d e e n s h i r e .  T h e s e  a r e  g e n e r a l l y  f o u n d  

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

l o w  b e a c h  l e v e l s .  S u r f a c e  s o i l s  u p  t o  9 0  c e n t i m e t r e s  t h i c k  h a v e  

b e e n  e n c o u n t e r e d .  and  b e l o w  t h e s e  t r a c e s  o f  A a n d  E h o r i z o n s  o f  

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

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

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

F e a r n  Abbey ( f o u n d e d  i n  t h e  y e a r  1 2 2 1 )  i s  i n d i c a t i v e  o f  t h e i r  

a n t h r o o o q e n i c  o r i q i n .  T h e i r  e x t e n t .  t h o u g h  n o t  p r e c i s e l y  known,  

i s  p r o b a b l y  o f  t h e  o r d e r  o f  1 3  s q u a r e  k i l o m e t r e s .  I t  i s  

t h e r e f o r e  n o  a c c i d e n t  t h a t  many o f  t h e  l a r g e r  c o n t e m p o r a r y  m i x e d  

a r a b l e  f a r m s  a r e  f o u n d  w i t h i n  t h e  p a r i s h e s  o f  N i g g  a n d  F e a r n ,  

a l t h o u g h ,  f o l l o w i n g  e x t e n s i v e  l a n d  d r a i n a q e  w o r k s .  t h e s e  now 

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

a n d  Bay o f  N i g g  as w e l l  a s  t h e  i m p r o v e d  r i d g e s .  
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