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1 1 

ABSTRACT 

The v e g e t a t i o n o f t h e South B u r n v a l l e y , W a l d r i d g e 

F e l l , C o u n t y Durham, was examined u s i n g an o b j e c t i v e , 

q u a n t i t a t i v e p h y t o s o c i o l o g i c a l method. The v e g e t a t i o n 

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

t e c h n i q u e were t h e n d e s c r i b e d and c l a s s i f i e d . 

C e r t a i n p a r a m e t e r s r e l a t i n g t o t h e c h e m i c a l and 

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

measured and v a r i a t i o n s i n t h e s e f a c t o r s used t o a c c o u n t 

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

v a l l e y , 

The v a l l e y f l o o r i s b r o a d and f l a t and s i t u a t e d 

b e l o w a s e r i e s o f s p r i n g l i n e s . The m a j o r i t y o f t h e 

a r e a has a s u b s t r a t e composed o f p e a t and t h e i m p o r t a n c e 

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

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

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

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

f l o o r . 

I n a s m a l l a r e a o f t h e v a l l e y f l o o r , w h i c h has 

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

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

t h e a r e a and t h e n a t u r e o f t h e s u b s t r a t e a r e i m p o r t a n t 

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

The v a l l e y s i d e s a r e s t e e p and composed o f a sandy 

s u b s t r a t e and t h e d r y n a t u r e and base — p o o r c o n d i t i o n s 

o f t h i s h a b i t a t , seem t o , i n a l l p r o b a b i l i t y , a c c o u n t f o r 

t h e t y p e o f v e g e t a t i o n f o u n d g r o w i n g on t h e s e s i t e s . 



I l l 

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

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

o b t a i n e d s h o w i n g t h a t a change i n t r e e s p e c i e s 

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

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

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

n o t r e g e n e r a t i n g and t h a t a s h i s m o v i n g i n t o become 

t h e d o m i n a n t t r e e o f t h e v a l l e y f l o o r . However, t h e 

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

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

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

F u r t h e r a s m a l l a r e a o f b i r c h wood w i t h a moss c a r p e t 

g r o u n d l a y e r a p p e a r s t o be l o s i n g i t s t r e e component 

and w i l l p r o b a b l y change t o a sphagnum bog. The t r e e 

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

c h a n g i n g . On t h e f e l l s i d e b i r c h i s b e i n g r e p l a c e d by 

oak w h i l e , on t h e o p p o s i t e s i d e o f t h e v a l l e y , sycamore 

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

o b s e r v e d changes a r e g i v e n . 



I V 

INTRODUCTION 

W a l d r i d g e F e l l i s an a r e a o f common l a n d o f t h e 

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

p r o d u c t i v e c o a l measures o f County Durham. I t l i e s some 

3 k i l o m e t r e s s o u t h w e s t o f t h e c e n t r e o f C h e s t e r - l e -

S t r e e t ( s e e f i g . 1) and h a s an a r e a l e x t e n t o f some 115 

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

by t h e s t e e p l y i n c i s e d v a l l e y o f t h e Cong B u r n , From 

h e r e t h e v a l l e y s i d e s r i s e s t e e p l y t o t h e s o u t h e a s t up 

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

s l o p i n g p l a t e a u a t a h e i g h t o f 129 m 0,D, S o u t h e a s t o f 

t h i s p o i n t t h e l a n d d r o p s g e n t l y f o r 1100 m e t r e s t o t h e 

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

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

S o u t h B u r n i s a t a h e i g h t o f a p p r o x i m a t e l y 75 m e t r e s O.D. 

w h i l e t h e t o p o f t h e s t e e p v a l l e y s i d e s a r e some 15 m e t r e s 

above t h i s . 

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

t h e r i d g e t o t h e S o u t h B u r n c o m p r i s e s t h e m a j o r i t y o f 

t h e f e l l ( s e e f i g . 2 ) . Most o f t h i s a r e a has an 

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

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

v u l g a r i s a l t h o u g h i n p l a c e s t h i s g i v e s way t o Nardus 

g r a s s l a n d , w i t h P t e r i d l u m a q u i l i n u m and, i n c r e a s i n g l y , 

w i t h t r e e s and s h r u b s now t h a t g r a z i n g has been c u r t a i l e d . 

Some o f t h e l o w l y i n g h o l l o w s i n t h i s a r e a have a w e t l a n d 

t y p e o f v e g e t a t i o n . These c o m m u n i t i e s a r e more f u l l y 

d e s c r i b e d by J e f f r i e s ( 1 9 1 6 ) and Wheeler and Shaw ( 1 9 7 6 ) 



V 

( s e e f i g . 3) . 

The S o u t h B u r n f o l l o w s a r o u g h l y s o u t h w e s t t o 

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

r i v e r Wear j u s t s o u t h o f C h e s t e r - l e - S t r e e t . The s t r e a m 

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

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

b r o a d and r a t h e r w e t b e i n g i r r i g a t e d by a d i s c o n t i n u o u s 

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

s t e e p , o f t e n up t o 45*^, and t h i s s t e e p n e s s c o m b i n e d w i t h 

t h e sandy n a t u r e o f t h e s o i l means t h a t t h e v a l l e y s i d e s 

a r e much d r y e r t h a n t h e f l o o r due t o r a p i d r u n - o f f and 

seepage o f w a t e r . 

The S o u t h B u r n p r o v i d e s an a r e a o f s p e c i a l i n t e r e s t 

as t h e damper f l o o r and d r i e r s l o p e s s u p p o r t v a r i o u s 

t y p e s o f w o o d l a n d v e g e t a t i o n . The S o u t h B u r n woods a p p e a r 

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

C o u n t y Durham i s s u p p r e s s e d b y " t h e i m p r o v e m e n t s o f man". 

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

t h e a r e a o f t h e w e t v a l l e y f l o o r cause t h e v e g e t a t i o n 

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

T h i s l a t t e r p o i n t p r o v i d e s two o f t h e m a i n aims o f t h i s 

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

v e g e t a t i o n t y p e s p r e s e n t w i t h i n t h e South Burn v a l l e y ; 

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

t h e d i s t r i b u t i o n and abundance o f t h e s e v e g e t a t i o n t y p e s . 

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

t h e m a j o r t r e e s p e c i e s m a k i n g up t h e d i f f e r e n t w o o d l a n d 

t y p e s i n an a t t e m p t t o d e t e r m i n e t h e s t a t u s o f t h e 

w o o d l a n d s and t o p r e d i c t any f u t u r e changes i n t h e com

p o s i t i o n o f t h e t r e e s p e c i e s m a k i n g up t h e w o o d l a n d s . 
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WALDRiDGE FELL 

SACRISTON 

K,i!om('tres y 

CHESTER LE STREET 

DURHAM 

F i g u r e 1 : L o c a t i o n o f W a l d r i d g e F e l l ( a f t e r E l l i s o n 1979) 
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HZ 25S502 

CONTOUR INTERVAL: Metr«s 

BOUNDARY OF S.SS.I. 
COORDINATES OF STUDY AREA 
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F i g u r e 2 : S t e r e o m e t r i c map o f Waldridge F e l l ( a f t e r 
E l l i s o n 1978) 
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CHAPTER 1 

HISTORICAL BACKGROUND 

The p r e s e n t area o f Waldridge F e l l i s o n l y a small 

remnant o f the l o w l a n d heath t h a t f o r m e r l y extended over 

t h e low sandstone h i l l s t h a t form the dominant landform 

i n the area between the r i v e r Wear and the r i v e r Derwent. 

I n such l o w l a n d areas Tansley (1939), suggests t h a t the 

l o n g h i s t o r y o f man's a c t i v i t i e s s i n c e m e s o l i t h i c times 

must have p r e v e n t e d the development o f f o r e s t , a f a c t a l s o 

acknowledged by Gimmingham (1972), who s t a t e s t h a t 

l o w l a n d h e a t h s are a prime example o f B i o t i c P l a g i o c l i m a x 

V e g e t a t i o n ; t h a t i s replacement v e g e t a t i o n s t a b i l i s e d 

by p a s t u r i n g and o t h e r a c t i v i t i e s o f man. However, i t 

appears t h a t the h e a t h o f Waldridge F e l l was not c r e a t e d 

by f o r e s t c l e a r a n c e u n t i l the f o u r t e e n t h c e n t u r y or even 

l a t e r . From evidence o f preserved t w i g s a t r o u g h l y 

c o r r e s p o n d i n g l a y e r s i n the peat of some s u r r o u n d i n g 

s i t e s , as w e l l as a t Waldridge i t s e l f , and a l s o from 

p o l l e n evidence, T i n s l e y ( 1 9 7 5 ) ; Godfree (1975); Rainstock 

and B l a c k b u r n ( 1 9 3 1 ) ; Kershaw (1967); and E l l i s o n (1978) 

show t h a t u n t i l about 1350 the area o f Waldridge F e l l was 

covered i n woodland. T h i s f b r e s t was then e x t e n s i v e l y 

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

documents, show t h a t from then u n t i l the p r e s e n t day t h e r e 

have been heath communities present upon the s i t e . Such 

r e c o r d s a l s o show t h a t the steep v a l l e y s i d e s o f the South 

Burn have i n t e r m i t t e n t l y had woodland p r e s e n t upon them, 

woodland which Kershaw (1967) has shown t o be v e r y 



s i m i l a r t o t h a t o f today. The p r e s e n t woodland o f the 

South Burn v a l l e y was e s t a b l i s h e d some 90 years ago 

( J e f f r i e s 1916). 

H i s t o r i c a l r e c o r d s a l s o show t h a t i n the l a t e 

e i g h t e e n t h and e a r l y n i n e t e e n t h c e n t u r i e s p r i v a t e a c t s 

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

as w e l l as a g e n e r a l r i s e i n p o p u l a t i o n l e v e l s , caused 

a d r a s t i c r e d u c t i o n i n the area o f heath around 

Waldridge F e l l . The g r e a t e s t t h r e a t t o Waldridge F e l l , 

however, came w i t h the demands of car borne r e c r e a t i o n -

a l i s t s f o r i n f o r m a l l e i s u r e space i n the 1960's and 

1970's. Th i s t h r e a t came about as new i n d u s t r i e s a r r i v e d 

i n t he area a t about t h i s t i m e , e s p e c i a l l y a t Sunderland, 

the Team V a l l e y and a l o n g the Great N o r t h Road. The 

i n c r e a s e d a f f l u e n c e caused by these i n d u s t r i e s c r e a t e d 

a p u b l i c w i t h a h i g h number o f car owning households, 

and hence h i g h m o b i l i t y , and a l s o a demand f o r space t o 

pursue outdoor r e c r e a t i o n a l a c t i v i t i e s . Thus Waldridge 

F e l l became an e x t r e m e l y p o p u l a r area as i t i s the l a r g e s t 

expanse o f c o u n t r y s i d e w i t h a n a t u r a l appearance, over 

w h i c h people can w a l k , f o r some d i s t a n c e around. However, 

t h i s usage c r e a t e d a p r e s s u r e on the v e g e t a t i o n and 

caused i n c r e a s e d damage t o i t . Thus, i n an attempt t o 

p r e s e r v e the f e l l i t was made i n t o a c o u n t r y s i d e park i n 

1974. T h i s made the management of the f e l l much e a s i e r 

and a l s o p r o v i d e d funds f o r such work. At about the same 

time the importance o f the South Burn v a l l e y , b o t h as a 

r e f u g e f o r s p e c i e s which are elsewhere l a c k i n g i n County 

Durham and f o r e d u c a t i o n a l purposes, was r e a l i s e d , and 



c o n s e q u e n t l y the v a l l e y was d e s i g n a t e d a S i t e o f S p e c i a l 

S c i e n t i f i c I n t e r e s t . 



CHAPTER 2 

PHYTOSOCIOLOGY 

Th i s study has the main aim o f examining the 

r e l a t i o n s h i p between the v e g e t a t i o n p r e s e n t i n the South 

Burn V a l l e y and the major e n v i r o n m e n t a l f a c t o r s o p e r a t i n g 

w i t h i n t h a t v a l l e y . I n o r d e r t o do t h i s i t was necessary 

t o generate c l a s s e s o r groups o f sample stands o f 

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

e n v i r o n m e n t a l v a r i a b l e s measured. To achieve t h i s i t 

was necessary t o adopt a system o f c l a s s i f i c a t i o n o f 

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

P l a n t s are u s u a l l y found w i t h some degree o f s p a t i a l 

a s s o c i a t i o n w i t h each o t h e r , whether o f the same o r 

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

and p h y t o s o c i o l o g y i s "the science o f v e g e t a t i o n concerned 

w i t h the s o c i a l o r g a n i z a t i o n s o f p l a n t s " (Wheeler 1975b). 

T h e r e f o r e p h y t o s o c i o l o g y i n i t s w i d e s t sense encompasses 

the whole range o f v e g e t a t i o n a l phenomena; i . e . 

s t r u c t u r e , morphology, dynamics and i n t e r - r e l a t i o n s h i p s 

w i t h the a s s o c i a t e d environments. The n a t u r e o f v e g e t a t i o n 

i s d e f i n e d by i t s component p l a n t m a t e r i a l , the ba s i c 

u n i t o f which i s the species., V e g e t a t i o n can thus be 

reg a r d e d as an i n t e r a c t i n g system o f s p e c i e s - p o p u l a t i o n s , 

the d i s t r i b u t i o n o f which i s a f u n c t i o n o f b o t h t h e i r 

a v a i l a b i l i t y ( i . e . t h e i r a b i l i t y t o reach any p a r t i c u l a r 

s i t e by d i s p e r s i o n mechanisms-, t h i s b e i n g r e l a t e d t o 

g e o g r a p h i c a l d i s t r i b u t i o n ) and e c o l o g i c a l a m p l i t u d e ( i . e . 

a b i l i t y t o cope s u c c e s s f u l l y w i t h the en v i r o n m e n t a l 



f a c t o r s p r e v a i l i n g a t a s i t e ) . 

Because o f the e f f e c t o f e c o l o g i c a l a m p l i t u d e , species -

p o p u l a t i o n s w i t h i n a landscape tend t o be r e s t r i c t e d t o 

c e r t a i n s i t e s . T h i s i m p a r t s a p a t t e r n upon the v e g e t a t i o n 

w h i c h i s expressed by the r e c u r r e n c e o f p a r t i c u l a r 

c o m b i n a t i o n s o f spec i e s i n a s s o c i a t i o n w i t h one another. 

Hence, any p l o t o f v e g e t a t i o n i s d i f f e r e n t i a t e d i n t o a 

patchwork o f v e g e t a t i o n a l s i t e s i d e n t i f i a b l e by t h e i r 

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

s i t e s has l e d t o the concept o f p l a n t communities which 

i s a fundamental concept o f p h y t o s o c i o l o g y . 

Disagreement as t o the p r e c i s e meaning o f the term 

't>lant community"has caused c o n t r o v e r s y and c o n f u s i o n 

as t h e term has been used i n two d i f f e r e n t ways. I t has 

sometimes been used t o r e f e r t o a p a r t i c u l a r p o r t i o n o f 

v e g e t a t i o n occupying r e a l space; i . e . the " r e a l " o r 

" c o n c r e t e " community ( W e s t h o f f 1951). A l t e r n a t i v e l y , 

the term has been used t o denote some u n i t o f v e g e t a t i o n 

w h i c h has been a b s t r a c t e d from samples o f " r e a l " 

v e g e t a t i o n i . e . the " a b s t r a c t " community o r community-

t y p e ( W h i t t a k e r 1962), nodum (Poore 1956) or phytocoenon 

( W e s t h o f f 1951). The l a t t e r meanings are p h y t o s o c l o l o g i c a l 

terms. 

V a r i o u s methods o f p h y t o s o c i o l o g i c a l study are 

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

and d e s c r i b i n g d i f f e r e n t types o f v e g e t a t i o n on the b a s i s 

o f the sp e c i e s o f p l a n t s they c o n t a i n . Accounts o f some 

o f these methods have been g i v e n by W h i t t a k e r (1962), 

Shimwell (1971) and i n v a r i o u s a r t i c l e s i n the "Handbook 



o f V e g e t a t i o n Sciences" ( W h i t t a k e r 1973). Probably the 

most f u l l y developed school o f p h y t o s o c i o l o g i c a l research 

i n Europe i s t h a t developed by P r o f e s s o r J. Braun-

Blanquet (1921, 1928). There are two branches o f t h i s 

school known as the Braun-Blanquet School and the Z u r i c h 

M o n t p e l l i e r (Z.M.) School. The methods o f p l a n t 

s o c i o l o g y developed by Braun-Blanquet have s i n c e expanded 

i n t o a comprehensive system t h a t has been a p p l i e d 

t h r o u g h o u t much o f Europe and also i n some non-European 

c o u n t r i e s . I n i t i a l l y the system found l i t t l e f a v o u r 

w i t h B r i t i s h e c o l o g i s t s (see Tansley & Adamson 1926), 

however, w i t h the r e c e n t re-awakening o f i n t e r e s t i n 

v e g e t a t i o n d e s c r i p t i o n i t has been s u c c e s s f u l l y adopted 

i n B r i t a i n by many workers /Imney-Cook & P r o c t o r (1966), 

B r i d g e w a t e r . ( 1 9 7 0 ) , B i r k s (1973) t o name but a f e w ) . 

D e t a i l s o f the p r i n c i p l e s and p r a c t i c e s o f the school are 

g i v e n by Moore (19 6 2 ) , W h i t t a k e r (1962), Braun-Blanquet 

(1 9 6 4 ) , Shimwell (1971) e t c . 

I n any d e s c r i p t i v e p h y t o s o c i o l o g i c a l survey the 

f o l l o w i n g stages can be r e c o g n i s e d . 

(1) S e l e c t i o n o f v e g e t a t i o n parameters t o be used f o r the 

d e s c r i p t i o n . 

(2) Sampling o f the v e g e t a t i o n . 

(3) Comparison o f sample d a t a . 

(4) E x t r a c t i o n o f v e g e t a t i o n u n i t s . 

(5) C h a r a c t e r i s a t i o n and s y n t h e s i s o f the u n i t s . 

Sampling i s one o f the most i m p o r t a n t components o f a 

p h y t o s o c i o l o g i c a l survey as the nature o f the samples w i l l 

d etermine the r e s u l t s o f the survey. Sampling i s a l s o 



time consuming and so i t sh o u l d be e f f i c i e n t , a ccurate 

and commensurate w i t h the aims of the p r o j e c t . The 

e s s e n t i a l a t t r i b u t e s t o r e c o r d i n any sampling s t r a t e g ^ - , 

are the species p r e s e n t as these are u s e f u l and c l e a r l y 

d e f i n e d ( w i t h r e f e r e n c e t o c u r r e n t taxonomic o p i n i o n ) 

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

There are two ways o f recor,ding the f l o r i s t i c data; 

on a q u a l i t a t i v e , b i n a r y (presence/absence) s c a l e or 

u s i n g one o f the q u a n t i t a t i v e scales a v a i l a b l e as a 

measure o f abundance. Grie'y-Smith (1964) c o n s i d e r s 

the comparison o f samples u s i n g b i n a r y data alone t o be 

crude, however, W i l l i a m s & Dale (1962), Lambert & Dale 

(1964) and O r l o c i (1968) p o i n t out t h a t i n l a r g e scale 

work, o r w i t h heterogenous stands, q u a l i t a t i v e d a ta may 

be adequate o r even p r e f e r a b l e . However, w i t h o n l y a 

min i m a l i n c r e a s e i n sampling time s u b j e c t i v e e s t i m a t e s 

o f the r e l a t i v e q u a n t i t i e s o f the species p r e s e n t can be 

added t o b i n a r y data u s i n g one o f the v a r i o u s cover-

abundance s c a l e s a v a i l a b l e (see Kershaw 1964). A l t h o u g h 

these are impres'eise and open t o user b i a s , they p r o v i d e 

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

e s t a b l i s h e d upon b i n a r y d a t a . The cover-abundance s c a l e 

combines, i n p a r t , abundance (number) w i t h coverage o f 

the area. I n the same way i t i s v a l u a b l e t o r e c o r d the 

s o c i a b i l i t y i . e . a measure o f the grouping o f the sp e c i e s . 

The cover-abundance and s o c i a b i l i t y scales used i n t h i s 

survey are o u t l i n e d below. 



TABLE 2.1 : Domin Cover - Abundance Scale 

I s o l a t e d , cover s m a l l + 
Scarce, cover s m a l l 1 
Very s c a t t e r e d , cover s m a l l 2 
S c a t t e r e d , cover s m a l l 3 
Abundant, cover about 5% 4 
Abundant, cover 5-25% 5 
Abundant, cover 25-33% 6 
Abundant, cover 33-50% 7 

" Abundant, cover 50-75% 8 
Abundant, cover 75% 9 
Abundant, cover 100% 10 

TABLE 2.2 : Braun-Blanquet S o c i a b i l i t y Scale 

Soc. 1 = Growing s i n g l y , i s o l a t e d i n d i v i d u a l s 
Soc. 2 = Grouped o r t u f t e d 
Soc. 3 = I n s m a l l patches throughout quadrat 
Soc. 4 = E x t e n s i v e patches j o i n e d throughout quadrat 
Soc. 5 = I n pure p o p u l a t i o n s 

There are two b a s i c sampling regimes a v a i l a b l e f o r the 

c o l l e c t i o n o f d a t a , o b j e c t i v e and s u b j e c t i v e . I n the 

l a t t e r case the o p e r a t o r s e l e c t s the stand o f v e g e t a t i o n 

t o be sampled by o b s e r v a t i o n i n the f i e l d . T h i s method 

has many disadvantages compared to the o b j e c t i v e method 

where the samples are taken randomly or i n the form o f a 

s y s t e m a t i c p a t t e r n . W i t h o b j e c t i v e sampling t e c h n i q u e s 

t h e r e i s a minimum o f s e l e c t i v e b i a s i n the c o l l e c t i o n o f 

the b a s i c d a t a . A f u r t h e r advantage i s t h a t t h i s technique 

g i v e s c o n s i s t e n t and r e p e a t a b l e r e s u l t s t o which 

s t a t i s t i c s can be a p p l i e d i f t h i s i s r e q u i r e d . Also t h i s 

method does n o t assume t h a t the whole area o f v e g e t a t i o n 



t o be sampled i s d i f f e r e n t i a t e d i n t o d i s c e r n a b l e stands, 

as s u b j e c t i v e t e c h n i q u e s do. There a r e , however, some 

disadvantages w i t h o b j e c t i v e sampling. For i n s t a n c e 

the sampling o f r a r e v e g e t a t i o n types may be missed w h i l e 

the l o c a t i o n o f sampling p o i n t s may sometimes be 

d i f f i c u l t i n the f i e l d (Moore e t a l 1970) and the procedure 

can be more time consuming. However, Lambert (1972) 

recommends t h a t t h i s procedure should be a p p l i e d wherever 

p o s s i b l e as the advantages u s u a l l y outweigh the d i s 

advantages. 

Thus t o o b t a i n the raw d a t a of a p h y t o s o c i o l o g i c a l 

survey ( s t e p s 1 and 2 above) s e v e r a l d e c i s i o n s need t o 

be t a k e n . The b a s i c u n i t t o r e c o r d i s n o r m a l l y q u i t e 

s t r a i g h t f o r w a r d namely, species p r e s e n t . This u s u a l l y 

means a l l s p e c i e s p r e s e n t f r o m t r e e s down t o mosses and 

even l i c h e n sometimes. I t needs to be decided whether 

mr^re presence/absence d a t a w i l l be c o l l e c t e d or some 

form o f q u a n t i t a t i v e d a t a u s i n g one o f the cover-abundance 

s c a l e s and s o c i a b i l i t y s c a l e a v a i l a b l e . I f q u a n t i t a t i v e 

d a t a i s t o be taken the a c t u a l cover-abundance scale t o 

be used a l s o needs d e t e r m i n i n g . F i n a l l y a d e c i s i o n on 

whether t o use a s u b j e c t i v e o r o b j e c t i v e sampling 

s t r a t e g y must be made. The aim of the p r o j e c t i . e , • t h e 

use t o which the v e g e t a t i o n a n a l y s i s i s t o be put and the 

t r e a t m e n t t h a t the raw data i s t o r e c e i v e a l l have a 

b e a r i n g upon the f i n a l choice o f sampling s t r a t e g y . 

I n the p r e s e n t study a q u a n t i t a t i v e e s t i m a t e , u s i n g 

the Domih s c a l e o f cover abundance (see Table 2.1) 

and the Braun-Blanquet S o c i a b i l i t y s cale (Table 2.2), o f 
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the s p e c i e s p r e s e n t i n each r e l e v e was recorded. The 

p o s i t i o n o f each r e l e v e was s e l e c t e d u s i n g random number 

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

f r o m the random number t a b l e s r e f e r r i n g t o a p a r t i c u l a r 
2 

2 m q u a d r a t . 
Having o b t a i n e d the b a s i c data a method t o compare 

the stands and t o d e t e c t and e x t r a c t u n i t s o f v e g e t a t i o n 

needs t o be o b t a i n e d . T h i s i s the process o f c l a s s 

i f i c a t i o n which c o n s i s t s o f two d i s t i n c t processes: 

( 1 ) The c r e a t i o n o f c l a s s e s t h a t are i n some sense 

m e a n i n g f u l , and 

(2 ) The a l l o c a t i o n o f i n d i v i d u a l s t o these c l a s s e s . 

I n d i v i d u a l s assigned t o any one c l a s s must be more 

s i m i l a r , one t o another (on the b a s i s o f some d e f i n e d 

parameter o f resemblence), than they are t o i n d i v i d u a l s 

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

There are two b a s i c types of c l a s s . Monothetic 

c l a s s e s which are d e f i n e d by a unique s e t o f a t t r i b u t e s i . e . 

a l l the members possess a l l the a t t r i b u t e s used t o d e f i n e 

t h e c l a s s ; and p o l y t h e t i c c l a s s e s where no one s i n g l e 

a t t r i b u t e i s e s s e n t i a l f o r group membership but 

i n d i v i d u a l s possessing the g r e a t e s t number o f shared 

a t t r i b u t e s c o n s t i t u t e the c l a s s . Classes may be formed 

by the s u b - d i v i s i o n o f the s e t o f i n d i v i d u a l s i n t o a 

number o f s m a l l e r s u b - u n i t s ( d i v i s i v e approach) o r by 

the f u s i o n o f the i n d i v i d u a l s themselves t o form groupings 

•(agglomerative approach). The f i r s t approach can be 

e i t h e r m o n o t h e t i c o r p o l y t h e t i c w h i l e the l a t t e r i s 

p u r e l y p o l y t h e t i c . A " n a t u r a l c l a s s i f i c a t i o n " , s e t up 



u s i n g monothetic o r p o l y t h e t i c and d i v i s i v e o r 

a g g l o m e r a t i v e approaches, i s one where class members 

possess a l a r g e number o f common c h a r a c t e r i s t i c s so t h a t 

w i t h i n - c l a s s resemblance i s maximised w h i l e between c l a s s 

resemblance i s m i n i m i s e d (Gilmour 1964). 

Problems a r i s e i n e r e c t i n g a " n a t u r a l c l a s s i f i c a t i o n " 

on the b a s i s o f f l o r i s t i c resemblances as t h e r e are no 

p r e - e x i s t i n g c a t e g o r i e s t o which the samples can be 

a l l o c a t e d . I n s t e a d the c l a s s e s have t o be generated 

de nolAo from the samples themselves,which c r e a t e s 

a d d i t i o n a l problems i n d e c i d i n g which i s the most 

m e a n i n g f u l g r o u p i n g i n t o c l a s s e s and how many cla s s e s are 

r e q u i r e d . G e n e r a l l y a p o l y t h e t i c approach i s more l i k e l y 

t o generate n a t u r a l c l a s s e s and i s t o be p r e f e r r e d t o a 

mo n o t h e t i c approach. 

To e r e c t a c l a s s i f i c a t i o n of the v e g e t a t i o n o f the 

South Burn i n t h i s s t u d y the f o l l o w i n g procedure was 

f o l l o w e d . I, See Muller-Domnois & E l l e n b e r g 1974.^^ The raw 

d a t a was i n c o r p o r a t e d i n t o a "raw t a b l e " where the 

columns r e p r e s e n t n i n d i v i d u a l s ( r e l e v e s ) and the rows 

P a t t r i b u t e s ( s p e c i e s ) w h i c h d e f i n e them. I n t h i s t a b l e 

t he i n t e r s e c t i o n s c o n t a i n i n f o r m a t i o n r e l a t i n g t o the 

occurrence o f each s p e c i e s i n a given r e l e v e . T h i s 

p r i m a r y m a t r i x can be c l a s s i f i e d i n many ways. The f i r s t 

method t o be developed, and the method used i n t h i s s t u d y , 

i s by t a b u l a r re-arrangement. This i s an e m p i r i c a l 

approach o f r e - o r d e r i n g the p o s i t i o n s o f rows and columns 

t o r e v e a l b l o c k s o f c o r r e l a t e d species r e c o r d s which can 

t h e n be used t o d i f f e r e n t i a t e the se t s o f samples i n t o 
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d i s c r e t e c l a s s e s . T h i s i s a v i s u a l attempt t o c l a r i f y 

the s t r u c t u r e i n h e r e n t i n the raw t a b l e by the r e c o g n i t i o n 

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

e x c l u s i v e s e t s o f d i f f e r e n t i a l species f o l l o w e d by 

t a b u l a r re-arrangement, based upon t h e ^ , t h r o u g h a 

s e r i e s o f steps as f o l l o w s (Mueller-Dombois & E l l e n b e r g 

1974). 

(1) E n t e r r e l e v e d a t a i n t o one t a b l e , the raw t a b l e . 

( 2 ) Count the number o f times each species i s pre s e n t 

i n the e n t i r e r e l e v e s e r i e s and c a l c u l a t e the constancy 

v a l u e f o r each spe c i e s ( t h i s can be expressed i n 

a b s o l u t e terms o r , more u s u a l l y , i n percentage t e r m s ) . 

( 3 ) As speces o f v e r y h i g h and very low constancy are 

too common and too r a r e r e s p e c t i v e l y to be used as 

d i f f e r e n t i a t i n g s p e c i e s o n l y those speces whose constancy 

v a l u e l y i n g i n an i n t e r m e d i a t e range ( i . e . 10%-60%) are 

used. These species are r e - w r i t t e n i n t o a new t a b l e , the 

constancy t a b l e , from h i g h t o low constancy along w i t h 

t h e i r r e l e v e d a t a . 

(4) These species i n the constancy t a b l e are searched 

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

more than one r e l e v e . These are p o s s i b l e d i f f e r e n t i a t i n g 

s p e c i e s . A l s o s p e c i e s which are m u t u a l l y e x c l u s i v e t o 

the f i r s t group are sought as these are p o s s i b l y another 

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

same c a t e g o r y are u n d e r l i n e d . 

( 5 ) These u n d e r l i n e d s p e c i e s are e x t r a c t e d i n t o a new 

p a r t i a l t a b l e by moving the species o f each group t o g e t h e r . 

(6) Now the r e l e v e o r d e r i s changed by moving r e l e v e ' s 
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i n which m u t u a l l y a s s o c i a t e d species occur, t o g e t h e r . 

T h i s r e s u l t s i n an o r d i n a t e d p a r t i a l t a b l e . F u r t h e r 

r e f i n e m e n t i n r e l e v e and species o r d e r can be i n t r o d u c e d 

by o r d e r i n g the r e l e v e s by number o f d i f f e r e n t i a l species 

p e r group and o r d e r i n g the d i f f e r e n t i a l species from 

broad t o narrow a m p l i t u d e and from h i g h t o low 

constancy w i t h i n each d i f f e r e n t i a l species group. 

(7) F i n a l l y a l l s p e c i e s are recorded i n t o a completed 

d i f f e r e n t i a t e d t a b l e by f i r s t w r i t i n g the d i f f e r e n t i a t i n g 

s p e c i e s as found i n s t e p s 1-6 f o l l o w e d by the o t h e r 

species i n o r d e r o f constancy from h i g h t o low. 

T h i s process achieves a simultaneous c l a s s i f i c a t i o n 

o f b o t h samples and s p e c i e s . I t i s a p o l y t h e t i c 

t e c h n i q u e which i n a sense i s agg l o m e r a t i v e i n t h a t i t 

i s o f t e n necessary t o i n i t i a l l y s p e c i f y those samples 

w h i c h are s u f f i c i e n t l y s i m i l a r t o one another t o be 

i n c l u d e d i n the same raw t a b l e . However, Moore e t a l 

1970 d e s c r i b e the t e c h n i q u e as a " p o l y t h e t i c s u b d i v i s i v e 

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

o r d i n a t i o n " . 

The end p r o d u c t o f the s o r t i n g process i s a 

d i f f e r e n t i a t e d t a b l e i n which the c o n t a i n e d v e g e t a t i o n 

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

s p e c i e s . T h i s t e c h n i q u e uses the f l o r i s t i c data themselves 

t o d i s p l a y the c l a s s i f i c a t i o n s and hence i t r e a d i l y shows: 

the degree o f v a r i a t i o n w i t h i n a group; the d i s t i n c t n e s s 

o f the b o u n d a r i e s ; and one groups r e l a t i o n s h i p t o one 

a n o t h e r . Also the species data i n d i c a t e s the f l o r i s t i c 

c o m p o s i t i o n o f the groups and p e r m i t s the e x t r a c t i o n o f 
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f l o r i s t i c c r i t e r i a by which the cla s s e s may be d e f i n e d . 

There are some disadvantages w i t h t h i s method o f 

c l a s s i f i c a t i o n . I t i s time consuming; the r e - o r d e r i n g 

o f the m a t r i x by r e - w r i t i n g i s e r r o r prone; the 

process i s s u f f i c i e n t l y i m p r e c i s e , and so somewhat 

s u b j e c t i v e , f o r d i f f e r e n t workers t o produce d i f f e r e n t 

g r o u p i n g s ; and the upper l i m i t o f the number o f samples 

t h a t can be handled i n any one a n a l y s i s i s low. However 

the t e c h n i q u e i s simple t o a p p l y , r e q u i r e s no modern 

t e c h n o l o g y f o r i t s a p p l i c a t i o n and prodilces a 

c l a s s i f i c a t i o n . 

. Having e x t r a c t e d v e g e t a t i o n u n i t s by the use o f 

t a b u l a r re-arrangement i t i s then necessary t o d e f i n e 

them i n terms o f t h e i r f l o r i s t i c c o m p o s i t i o n ^ i n o r d e r 

t h a t they may be s u i t a b l y d e s c r i b e d . W i t h i n the Braun-

Blanquet and Z u r i c h - M o n p e l l i e r Schools t h r e e types o f 

spe c i e s have been commended f o r t h i s purpose: c o n s t a n t 

companions; d i f f e r e n t i a l species and c h a r a c t e r species. 

Together these f o r m t he " c h a r a c t e r i s t i c " species com

b i n a t i o n o f a syntaxon. 

Constant species occur i n 81-100% o f the samples 

o f a g i v e n v e g e t a t i o n u n i t . 

D i f f e r e n t i a l s p e c i e s have pronounced a f f i n i t i e s t o 

c e r t a i n v e g e t a t i o n u n i t s and can be used f o r d i f f e r e n t 

i a t i n g between them. 

C h a r a c t e r s p e c i e s are a s p e c i a l case o f d i f f e r e n t i a l 

s p e c i e s . They c o n s i s t o f those species o f a narrow 

s o c i o l o g i c a l a m p l i t u d e which are more o r l e s s r e s t r i c t e d 

t o s p e c i f i c v e g e t a t i o n u n i t s . According t o the degree 
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of f a i t h f u l l n e s s o f a p a r t i c u l a r species t o a g i v e n 

syntaxon t h r e e c a t e g o r i e s o f c h a r a c t e r species are 

r e c o g n i z e d (Braun-Blanquet, 1964). 

(1) E x c l u s i v e t a x a : c o m p l e t e l y o r almost c o m p l e t e l y 

r e s t r i c t e d t o one v e g e t a t i o n u n i t . 

(2 ) S e l e c t i v e t a x a : show a d i s t i n c t p r e f e r e n c e f o r 

one v e g e t a t i o n u n i t b u t a l s o occur w i t h a low degree o f 

presence i n o t h e r s . 

(3) P r e f e r e n t i a l t a x a : occur i n s e v e r a l v e g e t a t i o n 

u n i t s but are o p t i m a l l y developed i n one. 

Only when d a t a r e l a t i n g t o a l l o r most o f the 

v e g e t a t i o n o f a g i v e n area are a v a i l a b l q can f a i t h f u l l n e s s 

o f a g i v e n species t o a g i v e n community type be assessed. 

Cha r a c t e r species are an i m p o r t a n t p a r t o f the Z u r i c h -

M o n t p e l l i e r methodology^although i t seems l i k e l y t h a t 

a b s o l u t e c h a r a c t e r species are p r a c t i c a l l y n o n - e x i s t e n t 

(Mueller-Dombois & E l l e n b e r g 1974). Other p o s s i b i l i t i e s 

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

have been suggested. For example Westhoff & Den Held 

(1969) gave the concept o f " c h a r a c t e r c o m b i n a t i o n " i n which 

a p a r t i c u l a r c o m b i n a t i o n o f species i s regarded as b e i n g 

e x c l u s i v e t o a v e g e t a t i o n u n i t a l t h o u g h none o f the 

i n d i v i d u a l s p e c i e s need be. Both c h a r a c t e r species and 

c h a r a c t e r c o m b i n a t i o n s are u s e f u l concepts i n the f l o r i s t i c 

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

G o odall (1953b) suggests t h a t i t i s p o s s i b l e t o 

a p p l y n u m e r i c a l t e c h n i q u e s as an a i d t o the e x t r a c t i o n o f 

c h a r a c t e r s p e c i e s . For t h i s he suggests the use o f an 

i n d i c a t o r v a l u e which d i s t i n g u i s h e s a species i n a 
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p a r t i c u l a r community from a l l o t h e r communities o c c u r r i n g 

i n the area. T h i s v a l u e can be o b t a i n e d from the 

d i f f e r e n c e i n f r e q u e n c y o f the species under c o n s i d e r a t i o n 

i n the v e g e t a t i o n u n i t under c o n s i d e r a t i o n and i n the 

r e m a i n i n g area as a w h o l e , a f t e r Yate's c o r r e c t i o n f o r 

c o n t i n u i t y has been a p p l i e d , v i z : 

j_ (a-y2)(b+d) , 

The v a l u e s f o r a, b, c and d are o b t a i n e d from a 2x2 

c o n t i n g e n c y t a b l e t h u s : 

Community being A l l o t h e r 
c o n s i d e r e d communities 

species p r e s e n t a b 
species absent c d 
s i g n i f i c a n c e i s t e s t e d u s i n g "x.2 

T h i s method was used i n the present study t o determine, 

o b j e c t i v e l y ^ s pecies which c o u l d be used i n the h i e r a r c h i c a l 

c l a s s i f i c a t i o n o f the v e g e t a t i o n u n i t s found. 

The Z u r i c h - M o n t p e l l i e r School uses such a h i e r a r c h i c a l 

c l a s s i f i c a t i o n i n which the A s s o c i a t i o n i s the b a s i c 

u n i t ; t h i s i s an a b s t r a c t f l o r i s t i c u n i t d e f i n e d by i t s 

c h a r a c t e r i s t i c s p e c i e s c o m b i n a t i o n . A s s o c i a t i o n s can be 

f u s e d i n t o h i g h e r u n i t s o r s u b - d i v i d e d i n t o lower ones 

w i t h a s u f f i x a t t a c h e d t o the name o f a u n i t t o show i t s 

rank t h u s : 

c l a s s - etea 
o r d e r - e t a l i a 
a l l i a n c e - i o n 
a s s o c i a t i o n - etum 
s u b - a s s o c i a t i o n - etosum 
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C h a r a c t e r speces are used t o d e f i n e u n i t s above the 

a s s o c i a t i o n w h i l e d i f f e r e n t i a l species are used t o d e f i n e 

s u b - u n i t s below the a s s o c i a t i o n . 

Summary o f methods used i n the present study 

An o b j e c t i v e , q u a n t i t a t i v e sampling procedure was 

used whereby r e l e v e s f o r sampling were s e l e c t e d u s i n g 

random number t a b l e s , the species p r e s e n t i n each r e l e v e 

were re c o r d e d and cover/abundance and s o c i a b i l i t y f o r each 

species n o t e d . The d a t a o b t a i n e d was c l a s s i f i e d i n t o 

d i s c r e t e v e g e t a t i o n u n i t s u s i n g a t a b u l a r rearrangement 

te c h n i q u e and the v e g e t a t i o n u n i t s o b t a i n e d were d e s c r i b e d 

and s y n t a x o n o m i c a l l y c l a s s i f i e d u s i n g t r a d i t i o n a l Z u r i c h -

M o n t p e l l i e r t e c h n i q u e s w i t h the a i d o f c e r t a i n s t a t i s t i c a l 

t e s t s . 
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CHAPTER 3 

THE VEGETATION 

This c h a p t e r i s concerned w i t h the d e s c r i p t i o n o f 

the v e g e t a t i o n groups found t o be pr e s e n t i n the South 

Burn v a l l e y u s i n g the p h y t o s o c i o l o g i c a l technique 

p r e v i o u s l y d e s c r i b e d . Table 8 shows these v e g e t a t i o n 

groups and species l i s t s are gi v e n i n Appendix 1. 

The v a l l e y s i d e s (group 1) 

The woodland o f the v a l l e y s i d e s has a t r e e l a y e r 

dominated by B e t u l a pubescens which i n places forms a 

dense canopy up t o 15 metres i n h e i g h t , the t r e e s 

f o r m i n g dense stands w h i l e i n o t h e r p l a c e s the canopy i s 

q u i t e open. I n a d d i t i o n t o B. pubescens, Sorbus 

au c u p a r i a and Quercus p e t r a e a are f a i r l y common components 

o f the t r e e ' l a y e r and a l s o i n the sub-canopy l a y e r . 

Shrubs are r e l a t i v e l y r a r e w i t h Rubus f r u t i c o s u s agg. 

be i n g the o n l y one o c c u r r i n g w i t h any constancy. 

The herb l a y e r i s species poor and i s m a i n l y 

dominated by grasses (Deschampsia f l e x u o s a and Holcus 

m o l l i s ) and bracken ( P t e r i d i u m a q u i l i n u m ) w i t h o c c a s i o n a l 

a s s o c i a t e d herb species the most i m p o r t a n t b e i n g , 

D i g i t a l i s p u rpurea, C a l l u n a v u l g a r i s , Vaccinium m y r t i l i s , 

Teucrium s c o r o d o n i a , S t e l l a r i a h o l o s t e a and L o n i c e r a 

periclymenum. A f u l l s pecies l i s t f o r t h i s group i s 

shown i n Appendix 1, t a b l e 1. 

From the component'species i t appears t h a t t h i s 

v e g e t a t i o n type i s i n the p h y t o s o c i o l o g i c a l syntaxonomic 

c l a s s QUERCETEA ROBORI-PETRAEAE. The v e g e t a t i o n i n t h i s 
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c l a s s i s composed o f species poor, p o o r l y s t r a t i f i e d 

deciduous o a k - b i r c h woodlands o f the s u b - a t l a n t i c and 

a t l a n t i c r e g i o n s o f Western Europe. These woodlands 

are dominated by spec i e s o f Quercus and B e t u l a , Due t o 

the d i f f i c u l t y o f s p e c i f i c i d e n t i f i c a t i o n o f oak caused 

by the h y b r i d i z a t i o n o f Q. r o b o r i and Q. pe t r a e a e i t h e r 

s pecies can occur i n t h i s c l a s s . W i t h i n the Quercetea 

r o b o r i - p a t r a e a e t h e r e i s one or d e r (QUERCETALIA ROBORI-

PETRAEAE) and one a l l i a n c e (QUERCION ROBORI-PATRAEAE). 

The c h a r a c t e r s p e c i e s which p l a c e group 1 i n t o 

t h i s syntaxonomic group a r e : -

Quercus p e t r a e a B e t u l a pubescens 
L o n i c e r a periclymenum P t e r i d i u m a q u i l i n u m 

and a group o f spec i e s which, because o f widespread wood

l a n d d e s t r u c t i o n , are common i n heaths and u p l a n d areas 

but s t i l l c h a r a c t e r i s e and d i f f e r e n t i a t e Quercion wood

l a n d :-

Holcus m o l l i s Deschampsia f l e x u o s a 
O x a l i s a c e t o s e l l a Pleurozium s c h r e b e r i 
C a l l u n a v u l g a r i s Vaccinium m y r t i l i s 

The woodland seems t o , f i t i n t o the OXILIDO-

BETULETUM A s s o c i a t i o n , j T h i s A s s o c i a t i o n i s v i r t u a l l y the 

same as Tansley's (1949) Highland birchwood complex. 

These birchwoods are s t i l l w i d e l y d i s t r i b u t e d a l t h o u g h 

s c a n t i l y developed m o s t l y on v a l l e y s i d e s . A l t h o u g h ^ 

because o f widespread d e s t r u c t i o n these woodlands are n o t 

as common today as they were p r e v i o u s l y , a few r i c h areas 

s t i l l remain most n o t a b l y a l o n g the R i v e r Spey. 

The A s s o c i a t i o n i s c h a r a c t e r i s e d by the dominance 

B e t u l a pubescens; the r e l a t i v e l y h i g h constancy o f 

O x a l i s a c e t o s e l l a ; and the preponderance o f Holcus m o l l i s 



i n the herb l a y e r , Sorbus aucuparia may be a component 

o f the t r e e l a y e r b u t a p a r t from Quercus p e t r a e a few o t h e r 

t r e e s pecies occur. An o f t e n noted f e a t u r e o f the 

ground l a y e r o f such woodlands i s the u n i f o r m i t y o f 

s t r u c t u r e w i t h a grass l a y e r o f Deschampsia f l e x u o s a 

and o c c a s i o n a l l y Anthoxanthum odoratum i n c o n j u n c t i o n 

w i t h P t e r i d i u m a q u i l i n u m d o m i n a t i n g the most open p a r t s , 

a l t h o u g h many patches o f ground e x i s t w i t h no v e g e t a t i o n 

p r e s e n t ( n o t e t o t a l ground cover o f Table i s 67.2%). 

Two s u b - a s s o c i a t i o n s o f the Ox i d i d o - b e t u l e t u r n are 

c l e a r l y d i s c e r n a b l e and o f these t h i s group seems t o f i t 

t he VACCINIETOSUM sub-ass. most c l o s r l y . This sub-

a s s o c i a t i o n i s c h a r a c t e r i z e d by a c i d l o v i n g species most 

n o t a b l y Vaccinium m y r t i l i s and Cal l u n a v u l g a r i s , w i t h 

L o n i c e r a periclymenum, Pleurozium s c h r e b e r i and Holcus 

m o l l i s a l s o b e i n g i m p o r t a n t . 

Thus the h i e r a r c h i c a l c l a s s i f i c a t i o n o f the group 1 
v e g e t a t i o n u n i t i s as f o l l o w s : 

Class : QUERCETEA ROBORl-PETRAEAE B r . B l e t R.Tx. 
1943 

Order • • : QUERCETALIA ROBORl-PETRAEAE R.Tx. (1931) 
1937 em 1955 

A l l i a n c e : QUERCION ROBORl-PETRAEAE ( M a l c u i t 1929) 
B r . B l . 1932 

A s s o c i a t i o n : OXILIDO-BETULETUM 
S u b - a s s o c i a t i o n : VACCINIETOSUM 
The V a l l e y F l o o r 

The v a l l e y f l o o r possesses a mosaic o f d i f f e r e n t 

woodland t y p e s , each type h a v i n g a c h a r a c t e r i s t i c ground 

f l o r a . B i r c h dominates the S.E. side o f the stream 

a l t h o u g h a l d e r can. sometimes be found f r i n g i n g the stream. 

F u r t h e r t o the n o r t h on t h i s s i d e o f the stream a l d e r 

p redominates w i t h ash ( F r a x i n u s e x c e l s i o r ) a l s o b e i n g 
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p r e s e n t . Towards the n o r t h e r n end o f the v a l l e y , c l o s e 

t o the road from Chester Moor t o Waldridge, w i l l o w t h i c k e t 

predominates. On the f e l l s i d e of the Burn a l d e r i s 

the main t r e e c o v e r i n g the b u l k o f the v a l l e y f l o o r w i t h 

ash and b i r c h as o c c / a s i o n a l components. This 

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

a l s o i n the a s s o c i a t e d species of the v e g e t a t i o n cover 

w i t h d i f f e r e n c e s i n t h i s cover w i t h i n each woodland type 

a l s o b e i n g e v i d e n t . From the v e g e t a t i o n data g i v e n i n 

t a b l e 8 i t i s e v i d e n t t h a t we are d e a l i n g here w i t h a 

s e r i e s o f m i r e f o r e s t communities. 

Terminology 

I t may be u s e f u l a t t h i s p o i n t t o d e f i n e some o f 

the terms used i n t h i s s t u d y . A mire i s an area o f l a n d 

p o ssessing a n e a r l y permanently w a t e r l o g g e d substratum 

( e x c l u d i n g b o d i e s o f open w a t e r ) which are u s u a l l y peat 

p r o d u c i n g ecosystems. Fen i s used sensu Due R i e t z (1954) 

t o r e f e r t o m i n e r o t r o p h i c m i r e s w i t h the water t a b l e a t 

o r s l i g h t l y above 6 r below the surface o f the substratum. 

A r i c h f e n i s r i c h i n cal^^phytes. • Fen c a r r r e f e r s t o f e n 

woodlands (T a n s l e y 1911).'" 

A l d e r c a r r 

These are stands o f mire f o r e s t v e g e t a t i o n developed 

w i t h i n r i c h f e n systems. The a l d e r woodland o f the South 

Burn v a l l e y can be d e f i n e d as a f e n c a r r composed o f a l d e r 

and w i l l o w ( A l d e r c a r r (+ S a l i x c i n e r e a ) (Wheeler 1975b)j. 

The b e s t developed area o f a l d e r c a r r i n the 

v a l l e y i s on t h e ' f e l l s i d e o f the Burn where i t forms 

a broad (up t o 12 metres) b e l t between the stream and 
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t h e base o f the v a l l e y s l o p e s . I t i s developed below 

a w e l l marked s p r i n g and seepage l i n e and forms an 

unbroken community f o r about t w o - t h i r d s o f the way 

a long the v a l l e y from the S.W. end. The wet c o n d i t i o n s 

become d i s c o n t i n u o u s towards the N.E. end and here a 

b i r c h woodland o f the group 1 type d e s c r i b e d above 

predominates on the d r i e r p o r t i o n s . A l d e r c a r r i s 

a l s o p r e s e n t on the S.E. s i d e o f the stream bu t here i t 

i s f r a g m e n t a r i l y developed b e i n g surrounded by a b i r c h 

woodland (see below) and r e p l a c e d a t the N.E. end by 

w i l l o w t h i c k e t (see b e l o w ) . 

A l nus g l u t i n o s a i s the dominant t r e e b u t o t h e r 

species do occur e s p e c i a l l y F r a x i n u s e x c e l s i o r and 

o c c a s i o n a l l y Sorbus a u c u p a r i a . These t r e e s are w e l l 

developed and form a h i g h canopy, a l d e r r e a c h i n g 10 metres 

i n h e i g h t i n p l a c e s . T h i s h i g h canopy, i n c o n j u n c t i o n w i t h 

l i m i t e d shrub development p e r m i t s easy p e n e t r a t i o n . 

There i s a l i m i t e d sub-canopy o f m a i n l y w i l l o w s ( S a l i x 

c i n e r e a and o c c a s i o n a l l y S a l i x pentandra) w i t h 

o c c a s i o n a l l y b i r c h . B i r c h i s a l s o a r a r e component o f 

the t r e e l a y e r . Rubus f r u t i c o s u s a^g. i s a r e g u l a r , 

though n o t w e l l developed, component of the shrub l a y e r 

w h i l e Viburnum opuli'^s and Rubus idaeus are a l s o p r e s e n t 

i n t h i s l a y e r . S e v e r a l species of Lianas may occur i n 

such f o r e s t s b u t the o n l y one noted here, and t h a t n o t 

v e r y a b u n d a n t l y o r w e l l developed,' was L o n i c e r a 

p e r i i c l y m e n u m . 

The herb l a y e r o f t h i s a l d e r c a r r i s o f t e n t a l l and 

l u x u r i e n t w i t h Carex species b e i n g q u i t e proman_,dnt. 
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For i n s t a n c e the hummocks o f Carex p a n i c u l a t a are o f t e n 

q u i t e prominent w h i l e the smooth-stalked sedge (Carex 

l a e v i g a t a ) can a l s o be found i n reasonable q u a n t i t i e s . 

T h i s l a t t e r i s an i n t e r e s t i n g species as Graham e t a l 

(1972) g i v e o n l y one o t h e r r e c o r d f o r i t s occurrence 

i n County Durham. V a r i o u s t a l l herb species are a l s o 

p r e s e n t n o t a b l y ; F i l i p e n d u l a u l m a r i a , Ranunculus repens, 

C r e p i s paludosa, V a l e r i a n a o f f i c i ^ n a l i s , Oenanth c r o c a t a 
/ 

and Eupatorium cannabinum. These species t o g e t h e r form 

a t a l l herb l a y e r o f about 1 metre i n h e i g h t w i t h f e r n s , 

e s p e c i a l l y A t h y r i u m f i l i x - f e r r i m i n a and o c c a s i o n a l l y 

D r y o p t e r i s f i l i x - m a s and D r y o p t e r i s d i l a t a t a , a l s o 

c o n t r i b u t i n g t o t h i s l a y e r . Smaller herb species are 

a l s o p r e s e n t , n o t a b l y ; Stachys s y l v a t i c a , Menthaaquatica, 

C a l t h a p a l u s t r i s and Cardamine p r a t e n s i s . There i s a 

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

which i s a p p r e n t l y r e l a t e d t o wetness. T h i s s u b j e c t w i l l 

be r e t u r n e d t o i n more d e t a i l below. 

The e x t e n t o f the b r y o p h y t e l a y e r i s v a r i a b l e w i t h 

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

A c r o c l a d i u m cuspidatum. Elsewhere t h e r e i s a r i c h e r 

development w i t h Brachythecium rutabulum, some sphagna • 

species and some mnpid species be i n g i m p o r t a n t . The l i v e r -

w o r t P e l l i a e p i p h y l l a i s a l s o abundant i n p l a c e s b u t t h i s 

a l s o has a somewhat patc h y d i s t r i b u t i o n . I n some a l d e r 

c a r r s l i c h e n s can be found i n abundance but t h e i r absence 

i s s t r i k i n g i n t h e South Burn. This i s p r o b a b l y due t o 

the r e l a t i v e youngness o f t h i s woodland. 
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Syntaxonomy 

I t s h o u l d be n o t e d t h a t a l l o f the syntaxonomic 

c l a s s i f i c a t i o n s proposed here are o n l y t e n t a t i v e 

s y g g e s t i o n s f o r the v e g e t a t i o n u n i t s found. The data 

on the v e g e t a t i o n , a l t h o u g h adequate f o r the purposes 

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

f o r the purpose o f the c l a s s i f i c a t i o n o f these u n i t s . 

V a r i o u s types o f a l d e r c a r r have been d e s c r i b e d f o r 

B r i t a i n (see f o r example Moss e t a l 1910; P a l l i s 1911; 

Ruskin 1911; Tansley 1939; Rose 1950 and K l o t z l i 1970) 

w i t h f o u r d i s t i n c t t y pes and s e v e r a l minor v a r i a n t s 

b e i n g r e c o g n i s e d . Wheeler (1975a&b) b e l i e v e s t h a t the 

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

type w i t h comparative examples i n v a r i o u s p a r t s o f 

England and Wales. 

Such an a l d e r c a r r i s t y p i c a l l y found below s p r i n g s 

and seepage l i n e s a l o n g the f l o o r o f s m a l l s h a l l o w peat 

l i n e d v a l l e y s c u t i n t o a c i d i c , n u t r i e n t poor bedrock. 

Under the r h e o t r o p h i c c o n d i t i o n s which p r e v a i l i n such 

p l a c e s a m i r e f o r e s t ̂ develops which i s dominated by 

Alnus g l u t i n o s a . The presence and dominance o f t h i s 

s p e cies means t h a t such a woodland type i s i n the syntaxon^ 

omic c l a s s ALNETEA GLUTINOSAE and o r d e r ALNETAII.A 

GLUTINOSAE, the o n l y o r d e r i n t h i s c l a s s , Wheeler (1980). 

The o n l y a l l i a n c e i s the ALNION GLUTINOSAE. Thi s i s 

a l s o c h a r a c t e r i s e d by the presence o f Alnus g l u t i n o s a and 

i n a d d i t i o n Sali'x c i n e r e a , S. pentandra, Carex p a n i c u l a t a 

and C i r s i u m p a l u s t r e . 

K l o t z l i (1970) i n h i s survey o f B r i t i s h a l d e r woods 
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p l a c e d them i n t o two a s s o c i a t i o n s ; the OSMUNDO-ALNETUM 

and the PELLIO-ALNETUM b o t h o f which are r e l a t e d t o an 

a s s o c i a t i o n f r e q u e n t l y d e s c r i b e d from the c o n t i n e n t , 

the CARICI ELONGATAE-ALNETUM. Wheeler (1975b, 1980) 

suggests t h a t the OSMUNDO-ALNETUM o f K l o t z l i (1970) 

p r o v i d e s a u s e f u l phytocoenon i n t o which l o w l a n d 

alderwoods o f r e l a t i v e l y n u t r i e n t r i c h h a b i t a t s ( i n t o 

w hich c a t e g o r y t he Waldridge alder^wood seems t o f a l l ) 

can be p l a c e d . T h i s name i s more or l e s s e q u i v a l e n t t o 

the I r i d o - A l n e t u m used by Bellamy (1970) t o d e s c r i b e 

t h i s woodland. The species which d e f i n e t h i s a s s o c i a t i o n 

and which are p r e s e n t i n the Burn v a l l e y are Carex 

p a n i c u l a t a and Eupatorium cannabinum. 

Wheeler (1975b) n o t e d t h a t the presence o f 

Chrysosplenium o p p o s i t i f o l i u m , Oenanth c r o c a t a and 

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

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

England and Wales. Thus he suggested p l a c i n g t h i s v e r s i o n 

i n a s u b - a s s o c i a t i o n , t he CHRYSOSPLENIETOSUM and, a l t h o u g h 

the abundance o f C. o p p o s i t i f o l i u m n oted by Wheeler was 

no t n o t e d i n the p r e s e n t s t u d y , ( b u t i t s t i l l covered a 

r e l a t i v e l y l a r g e percentage o f the area, see t a b l e 2, 

Appendix 1) , t h e r e i s l i t t l e evidence a v a i l a b l e a t 

p r e s e n t t o suggest an a l t e r a t i o n of t h i s c l a s s i f i c a t i o n as 

Oenanth c r o c a t a and P e l l i a e p i p h y l l a were s t i l l r e l a t i v e l y 

abundant. Thus the f u l l syntaxonomic c l a s s i f i c a t i o n o f 

the a l d e r c a r r o f the South Burn v a l l e y i s : -



26 

Class : ALNETEA GLUTINOSAE Braun Blanquet & 
Tuscen 1943 em. M u l l e r ^ e t Gors 1958 

Order : ALNETALIA GLUTINOSAE U l e i z e r - 1 9 3 7 em. 
M u l l e r e t Gors 1958. H 

A l l i a n c e : ALNION GLUTINOSAE ( M a l c u i t 1929) Mei^er 
Drees 1936 em. M u l l e r e t Gors 1958. / 

A s s o c i a t i o n : Osmundo-Alnetum K l o t z l i 1970 
S u b - a s s o c i a t i o n : Chrysosplenietosum Wheeler 1975. 
Wet and damp areas 

The v e g e t a t i o n o f the ground l a y e r i s by no means 

u n i f o r m t h r o u g h o u t the whole o f the a l d e r c a r r . The 

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

are dominated by the enormous up s t a n d i n g t ussocks o f 

Carex p a n i c u l a t a . The t o p s o f these tussocks are sometimes 

crowned w i t h a few specimens o f Q x a l i s a c e t o s e l l a . 

O c c a s i o n a l l y herbs are a l s o found t o be p r e s e n t i n t h i s 

community (see Appendix 1, t a b l e 3 ) . T h i s community i s 

shown i n t a b l e 8 as group 3. 

Away from t he d r y e s t areas a l e s s f i r m substratum 

s u p p o r t s a s l i g h t l y d i f f e r e n t assemblage o f p l a n t s (group 

2, see Appendix 1, t a b l e 2 ) . I n a d d i t i o n t o many o f the' 

species found i n the d r y e r areas some species more 

c h a r a c t e r i s t i c o f damp woodland than mire f o r e s t are. 

p r e s e n t . These i n c l u d e Lysimachia nemorum. M e r c u r i a l i s 

p e r e n n i s , V a l e r i a n a o f f i c i ^ n a l i s , Stachys s y l v e s t r i s , 

C a l t h a p a l u s t r i s and Oenanth"'crocata (see t a b l e 2 ) . Such 

areas o f r e l a t i v e l y wet a l d e r c a r r are c h a r a c t e r i s e d by 

the dominance o f F i l i p e n d u l a u l m a r l a and Ranunculus repens 

i n c o n j u n c t i o n w i t h a v a r i e t y o f o t h e r s p e c i e s . I t i s 

th u s c l e a r t h a t t he f l o o r o f the a l d e r c a r r s u p p o r t s an 

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

r e l a t e d t o wetness o f the substratum and each w i t h a 
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r a t h e r c h a r a c t e r i s t i c complement o f p l a n t s p e c i e s . 
W i l l o w c a r r 

The w i l l o w c a r r area o f the South Burn occurs on 

th e SoE. s i d e o f the v a l l e y c l o s e t o the Chester Moor 

t o Waldridge road. I t i s a sm a l l area o f p r i m i t i v e l y 

developed w i l l o w t h i c k e t where Alnus g l u t i n o s a i s n o t 

an i m p o r t a n t t r e e b u t S a l i x c i n e r e a and S. pentandra 

are the dominants„occasionally w i t h B e t u l a pubescens. 

The canopy i s g e n e r a l l y low, the t r e e s o n l y b e i n g about 

5 metres i n h e i g h t , a l t h o u g h i t i s g e n e r a l l y q u i t e open. 

Shrubs are absent below t h i s b u t the open c o n d i t i o n s 

a l l o w the growth o f a r i c h herbaceous f l o r a somewhat 

s i m i l a r t o t h a t o f the a l d e r c a r r d e s c r i b e d above w i t h 

F i l i p e n d u l a u l m a r i a , Poa t r i v i a l i s , A n g e l i c a n e m o r a l i s , 
c 

Galium a p a r i n e , ,^tachys s y l v a t i c a , S t e l l a r i a h o l o s t e a , 

Deschampsia cespito.sa, Geranium r o b e r t a n i u m , 

Arifenatherum e l a t i u s , C r e p i s paludosa and U r t i c a d i o i c a 

a l l b e i n g p r e s e n t ; i n a d d i t i o n s e v e r a l o t h e r species are 

p r e s e n t , n o t a b l y E p i l o b i u m a n g u s t i f o l i u m and 

Her,eoleum s p o n d i l i u m . The moss l a y e r i s n o t w e l l 

developed. See t a b l e 4 f o r a f u l l species l i s t . 

S y n t a x o n o m i c a l l y t h i s v e g e t a t i o n (group 4 o f t a b l e 8) 

f i t s i n t o t h e c l a s s FRANGULETEA, a c l a s s which i n c l u d e s 

many shrub communities o f m i n e r o t r o p h i c f e n s developed 

on peat o r m i n e r a l ground w i t h a h i g h water t a b l e . I t 

i n c l u d e s many s u c c e s s i o n a l phases of mire f o r e s t s and 

Wheeler (1975b) p o s t u l a t e s t h a t the v / i l l o w c a r r a t 

Wal d r i g e i s a s u c c e s s i o n a l phase t h a t developed from 

Carex d i a n d r a - l a s ^ o c a r p a f e n . I t i s not c l e a r what 

community w i l l f o l l o w t h i s one i n the s e r a i development 
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o f the area a l t h o u g h w i t h d r y i n g out B e t u l a pubescens 

w i l l p r o b a b l y become more prominent. The g e n e r a l 

spe c i e s c o m p o s i t i o n o f t h i s group and the abundance o f 

S a l i x c i n e r e a c l e a r l y p l a c e i t i n t h i s c l a s s . 

W i t h i n t h i s c l a s s t h e r e i s o n l y one o r d e r , the 

SALICETALIA AURITAE. The presence o f S a l i x c i n e r e a 

p l a c e s t h i s v e g e t a t i o n group w i t h i n the SALICION 

CINEREAE a l l i a n c e . T h i s a l l i a n c e i s widespread i n N. 

Europe b o t h i n l o w l a n d and montane l o c a l i t i e s (Wheeler 

1980). There are s e v e r a l a s s o c i a t i o n s w i t h i n t h i s 

a l l i a n c e b u t the presence o f S a l i x pentandra, S a l i x 

c i n e r e a , B e t u l a pubescens and Crepis paludosa c l e a r l y 

p l a c e group 4 i n t o the CRERIDO-SALICETUM PENTANDRAE. 

Thus the f u l l syntaxonomic c l a s s i f i c a t i o n o f the W i l l o w 

c a r r o f Waldridge i s : -

Class : FRANGULETEA Doing 1962 em. Westhoff 1968 
Order : SALICETALIA AURITAE Doing 1962 em. 

Westhoff 1968. 
A l l i a n c e : SALICION CINEREAE M u l l e r e t Gors 1958 
A s s o c i a t i o n : C r e p i d o - S a l i c e t u m pentandrae Wheeler 1975. 
The v a l l e y f l o o r b i r c h woodlands 

C e r t a i n areas o f the v a l l e y f l o o r on the S.E. si d e 

possess a mire f o r e s t community where B e t u l a pubescens 

i s the predominant t r e e w i t h Alnus g l u t i n o s a and 

Fr a x i n u s e x c e l s i o r as o n l y o c c a s i o n a l components. The 

canopy o f such woodland i s r a t h e r open. On the b a s i s o f 

the f l o r i s t i c c o m p o s i t i o n o f the ground f l o r a o f t h i s 

b i r c h dominated woodland t h r e e d i s t i n c t groups o f 

communities can be r e c o g n i s e d . 

Group 5 

The group 5 community ( t a b l e s ) i s s i t u a t e d on the 
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S.E. s i d e towards the s o u t h e r n end of the v a l l e y . This 

i s a r a t h e r c h a r a c t e r i s t i c v e g e t a t i o n type where B e t u l a 

pubescens i s the o n l y t r e e p r e s e n t , f o r m i n g a v e r y open 

stand and canopy w i t h the t r e e s reaching a p p r o x i m a t e l y 

8 metres i n h e i g h t . There i s no sub-canopy o r shrub 

l a y e r p r e s e n t and the ground f l o r a c o n s i s t s o f an 

e x t e n s i v e b r y o p h y t e c a r p e t composed c h i e f l y o f Sphagna i / • • 

s p e c i e s ( m a i n l y Sphagnum squarrosum and S. f i m b r i c a t u m ) S 

and P o l y t r i c h u m commune i n c o n j u n c t i o n w i t h patches o f 

Juncus e f f u s u s , Equisetum s y l v a t i c u m and s e v e r a l grasses 

(Deschampsia f l e x u o s a , Holcus m o l l i s , M o l i n i a c a e r u l e a , 

A g r o s t i s c a n i n a ) . Herb and f e r n species are n o t w e l l 
developed. A f u l l s p e c i e s l i s t of group 5 i s shown i n 
t a b l e 5. 

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

c l a s s i f i c a t i o n b u t i t seems t o resemble a system adopted 

by Westhoff and Den Held (1969) f o r the c o n t i n e n t . I f 

t h i s i s so t h e n s y n t a x o n o m i c a l l y t h i s group seems t o f i t 

i n t o the c l a s s BETULETO-PINETEA w i t h B e t u l a pubescens 

and Deschampsia f l e x u o s a c h a r a c t e r i z i n g i t , these species 

a l s o p l a c i n g i t i n the VACCINIO-PICETALIA o r d e r . The 

a l l i a n c e which t h i s group most c l o s e l y resembles i s the 

BETULION PUBESCENTIS (synonym SPHAGNO-BETULION PUBESCENTIS), 

w i t h the dominance o f B e t u l a pubescens i n the t r e e l a y e r 

and Sphagna species i n t h e ground l a y e r d e t e r m i n i n g t h i s . 

Thus t h i s group would appear t o be i n the a s s o c i a t i o n 

Betuium p u b e s c e n t i s . 

The f u l l suggested syntaxonomic c l a s s i f i c a t i o n f o r 
f o r group 5 i s : -
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Class : BETULETO-PINETEA Kanpp 1942 
Synonym : VACCINIO-PICEjrEA B r . B l . apud B r . B l . , Seiss 

e t UL 1939 
Order : VACCINIO-PICETALIA B r . B l . opud B r . B l . 

Seiss e t UL^^1939 
A l l i a n c e : BETULION PUBESCENTIS Lohm e t R.Tx. apud 

R.Tx. 1955 em. Scamoni e t Passarge 1959 
Synonym : SPHAGNO-BETULIuCPUBESCENTIS Doing 1962 
A s s o c i a t i o n : Betul e t u m pubescentis (Huech 1929) R.Tx. 

1937 em R.Tx. 1955. 
Group 6 

This group i s a l s o found on the S.E. side o f the 

v a l l e y but o n l y p a t c h i l y developed. I t i s a l s o dominated 

by B e t u l a pubescens i n the t r e e l a y e r w i t h Alnus g l u t i n o s a 

F r a x i n u s e x c e l s i o r b e i n g o c c a s i o n a l components. These 

l a s t two s p e c i e s , t o g e t h e r w i t h Sorbus a u c u p a r i a are a l s o 

p r e s e n t i n the sub-canopy l a y e r . The ground f l o r a bears 

a s t r i k i n g resemblance t o t h a t o f the a l d e r c a r r o f 

group 2 p r e v i o u s l y d e s c r i b e d except t h a t i n t h i s group 

C r e p i s paludosa and Mentha a q u a t i c a are somewhat l i m i t e d 
o 

w h i l e Oenanth^ c r o c a t a , C a l t h a p a l u s t r i s and P e l l i a e p i p h y l l a 

are absent c o m p l e t e l y . The moss l a y e r i s a l s o somewhat 

d i f f e r e n t w i t h sphagna species being i m p o r t a n t i n t h i s 

group, a l t h o u g h these are s t i l l p a t c h i l y developed. A 

f u l l s p ecies l i s t f o r group 6 i s given i n t a b l e 6. 

The presence o f Alnus g l u t i n o s a , a l t h o u g h i t i s n o t 

predominant, i n a d d i t i o n t o the general s i m i l a r i t y o f the 

ground f l o r a suggests t h a t t h i s group f i t s i n t o the same 

syntaxonomic h i e r a r c h i c a l c l a s s i f i c a t i o n as groups 2 and 

3. However, the absence o f Oenanth c r o c a t a and P e l l i a 

e p i p h y l l a means t h a t t h i s group cannot be pl a c e d i n the 

same s u b - a s s o c i a t i o n as these groups, namely the 

Chrysosplenietosum, but i t does c l e a r l y seem t o be a member 
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o f the a s s o c i a t i o n Osmundo-Alnetum. 

Perhaps the f l o r i s t i c d a t a from group 6 suggest 

t h a t an a d a p t a t i o n o f Bodeux's (1955) c l a s s i f i c a t i o n 

o f c o n t i n e n t a l alderwoods be adopted i n B r i t a i n once 

more data becomes a v a i l a b l e . I n an attempt t o d e f i n e 

c o n t i n e n t a l a l d e r woods moref v i ) g o r o u s l y through t h e i r 

f l o r i s t i c v a r i a t i o n he determined two g e o g r a p h i c a l 

a s s o c i a t i o n groups. W i t h i n one of these he recognised 

an a s s o c i a t i o n , the C a r i c i elongatae-ya'lneturn which has 

c l e a r a f f i n i t i e s w i t h the Osmundo-alnetum. W i t h i n t h i s 

a s s o c i a t i o n he r e c o g n i s e d t h r e e s u b - a s s o c i a t i o n s ; a 

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

pubescens and sphagna species being i m p o r t a n t ; a 

symphytetosum s u b - a s s o c i a t i o n o f r i c h e r s i t e s w i t h 

Symphytum o f f i c i a n a l i s and Eupatorium cannabinum bei n g 

i m p o r t a n t ; and a ranunculetosum r e p e n t i s s u b - a s s o c i a t i o n 

o f i n t e r m e d i a t e s i t e s where Ranunculus repens i s 

i m p o r t a n t . I t can be t e n t a t i v e l y suggested t h a t group 6 

shows a f f i n i t i e s t o Bodeux's betuletosum and p o s s i b l y 

t h a t group 2 shows a f f i n i t i e s w i t h h i s ranunculetosum 

r e p e n t i s . For the moment, however, the c l a s s i f i c a t i o n 

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

6 u n t i l f u r t h e r work can be c a r r i e d out t o determine the 

e x t e n t o f such ty p e s o f a l d e r wood I n B r i t a i n and hence 

the need f o r any change i n the c l a s s i f i c a t o r y system. 

B i r c h M o l i n i a woodland 

T h i s woodland, shown by group 7 o f t a b l e 8, i s a l s o 

p a t c h i l y p r e s e n t on the S.E. side o f the Burn. I t i s 

again dominated by B e t u l a pubescens w i t h Alnus g l u t i n o s a 



and F r a x i n u s e x c e l s i o r as o c c a s i o n a l components. However 

the ground f l o r a i s somewhat d i f f e r e n t t o a l l o t h e r 

groups d e s c r i b e d above. I n group 7 the ground f l o r a 

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

p r e d o m i n a t i n g w i t h o n l y a l i m i t e d occurrence o f any 

o t h e r s p e c i e s . M. c a e r u l e a i s present i n t h i s community 

as r o b u s t t u s s o c k s some 25-50 mi., h i g h w i t h any a s s o c i a t e d 

species p r e s e n t o c c u r i n g i n the spaces between these 

t u s s o c k s . The moss l a y e r o f t h i s group i s f a i r l y 

w e l l developed c o n s i d e r i n g t h a t M o l i n i a does not support 

a r i c h e p i p h y t i c moss f l o r a and the accumulation o f 

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

bryophyte g r o w t h . Species o f Sphagna ( e s p e c i a l l y 

Sphagnum squarrosum) are the main moss species p r e s e n t , 

these o c c u r i n g i n c l e a r open spaces between the tussocks. 

The community o f group 7 thus appears t o c o n s i s t o f a 

f e n g r a s s l a n d dominated by M o l i n i a c a e r u l e a and f o r m i n g 

a fragmented though d i s t i n c t physigonomic c a t e g o r y 

w i t h i n the r i c h f e n system o f the South Burn v a l l e y . 

M o l i n i a c a e r u l e a has a wide s o c i o l o g i c a l amplitude 

and thus i s an i m p o r t a n t component o f a v a r i e t y o f r i c h 

f e n p l a n t communities. Where t h i s species predominates 

the substratum i s u s u a l l y r e l a t i v e l y d r y and the area 

g e n e r a l l y possesses a f l u c t u a t i n g w a t er t a b l e . Thus i t 

appears t h a t group 7 i s a type o f f e n g r a s s l a n d community 

dominated by M o l i n i a c a e r u l e a w i t h b i r c h as the major 

t r e e . Because o f a l a c k o f study o f such communities 

i n B r i t a i n , and the wide e c o l o g i c a l amplitude o f M. 

c a e r u l e a and hence the l a r g e number o f d i f f e r e n t 
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a s s o c i a t i o n s i n t o w hich t h i s species f i t s , t h e r e are 

problems i n s y n t a x o n o m i c a l l y d e s c r i b i n g the group 7 

community o f t h i s s t u d y . Character species f o r any one 

a l l i a n c e are m i s s i n g and i t would thus seem best t o 

f o l l o w the precedent o f c o n t i n e n t a l p h y t o s o c i a l o g i s t s 

and p l a c e t h i s community w i t h i n the a l l i a n c e 

MOLINION as M o l i n i a c a e r ^ l e a i s such an i m p o r t a n t species 

w i t h i n t h i s community. 'This dominance by M. ca e r a l e a 

w i t h few, i f any, t r u l y a s s o c i a t e d s p e c i e s , suggests t h a t 

group 7 should be p l a c e d i n the M o l i n i a s o c i e t y 

group suggested by Wheeler (1975b). Thus the suggested 

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

community i s : -

Class : MOLINIO-ARRHENATHERETEA Tuxen 1937 
Order : MOLINIETALIA Koch 1926 
A l l i a n c e : MOLINION CAERULEAE Koch 1926 

M o l i n i a s o c i e t y group Wheeler 1975 

Thus t h e r e appears t o be f i v e woodland types w i t h i n 

the South Burn v a l l e y each w i t h a somewhat d i s t i n c t i v e 

ground f l o r a . W i t h i n c e r t a i n woodland types t h e r e i s a 

d i s t i n c t mosaic o f gi?ound f l o r a , a p p a r e n t l y r e l a t e d t o 

the degree o f wetness o f the substratum. 
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CHAPTER 4 

THE ENVIRONMENTAL FACTORS / , 

I n t h i s c h a p t e r the. methods used i n examining some 

of the e n v i r o n m e n t a l f a c t o r s i m p o r t a n t i n c o n t r o l l i n g the 

d i s t r i b u t u i o n o f the v e g e t a t i o n u n i t s found w i t h i n the 

South Burn are d e s c r i b e d along w i t h the r e s u l t s o b t a i n e d 

u s i n g these methods; I t was decided t o examine c e r t a i n 

p h y s i c a l and chem i c a l p r o p e r t i e s o f the s u b s t r a t e o f each 

v e g e t a t i o n type and the data o b t a i n e d f o r t h i s are 

pres e n t e d i n t a b l e s 4.1 and 4.2. Appendix 2 g i v e s an 

account o f some o f the a d d i t i o n a l methods used. 

Organic M a t t e r .. 

On the b a s i s o f o r g a n i c m a t t e r c o n t e n t two ge n e r a l 

s o i l types are r e c o g n i s e d ; m i n e r a l • s o i l s , which possess 

l e s s than 30% o r g a n i c m a t t e r , and or g a n i c s o i l s , which 

possess more than 30% o r g a n i c m a t t e r . Both o f these s o i l 

t y p e s are p r e s e n t i n the v a l l e y , w i t h the m a j o r i t y o f the 

v a l l e y f l o o r b e i n g composed o f peat. I n both types o f 

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

c e r t a i n p h y s i c a l and chemical p r o p e r t i e s and so i t was 

f e l t necessary t o determine the exact amount o f o r g a n i c 

m a t e r i a l p r e s e n t i n each s o i l . , 

The u s u a l method employed f o r t h i s i s based upon 

l o s s on i g n i t i o n . I n t h i s process a weighed q u a n t i t y o f 

s o i l i s oven d r i e d a t 105*^0 o v e r n i g h t , reweighed and then 

i g n i t e d i n a m u f f l e f u r n a c e a t 375^0 f o r 16 hours. This 

temperature and d u r a t i o n was founcJ by Kec^ling (1962) and 

B a l l (1964) t o minimise weight losses from o t h e r sources 
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such as the loss of Go^ from carbonates; loss of elemental 
carbon; and loss of s t r u c t u r a l water from clay minerals. 
Thus to get an accurate r e s u l t i t was used here. 
Organic matter i n mineral s o i l s 

Table 4.1.shows t h a t groupsl and 4 possess less than 
30% organic matter content and so are classed as mineral 
s o i l s . I n such s o i l s organic matter i s important i n 
pr o v i d i n g s t r u c t u r e as i t forms aggregated mineral m a t e r i a l 
w i t h considerable pore space pr o v i d i n g aeration and 
access to organisms. I t also helps to bind clay p a r t i c l e s 
to form a network of such p a r t i c l e s and macromolecules, the 
clay-humus complex, which i s an important component of the 
ca t i o n exchange capacity of a s o i l . Generally the higher 
the c a t i o n exchange capacity of a s o i l , the more 
exchangeable bases i t can adsorb and so the higher the base 
status of the s o i l . Thus organic matter i n mineral s o i l 
a f f e c t s t h a t s o i l both chemically and p h y s i c a l l y . 
Organic S o i l s 

Table 4.1 shows th a t groups 2, 3, 5, 6 and 7 (the 
s o i l s which make up the m a j o r i t y of the v a l l e y f l o o r ) are 
organic i n nature. High r a i n f a l l , accompanied by topogenic 
water accumulation through poor surface drainage, may 
permit the development of waterlogged conditions and of 
organic s o i l s . When the p l a n t s growing I n such areas die 
they are covered by water which shuts out the a i r , slows 
o x i d a t i o n and so acts as a p a r t i a l preservative allowing 
the b u i l d up of organic s o i l s . Some decay of t h i s organic 
m a t e r i a l does occur thus causing the formation of humic 
c o l l o i d s . The type of organic s o i l s formed i s determined i n 
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p a r t by the nature of the o r i g i n a l p l a n t materials and i n 
pa r t by the amount of decomposition of these materials 
which has occured. 

From an examination of the organic s o i l s of. the 
v a l l e y f l o o r i t appears there are two types present. Group 
5 i s a f i b r o u s peat of the order Histosol sub-order 
F i b r i s t of the comprehensive s o i l c l a s s i f i c a t i o n system 
(Farnham and Finny 1966). I t i s l i t t l e decomposed and 
composed mainly of mosses w i t h some rushes and grasses. 
The remaining organic s o i l s , groups 2, 3, 6 and 7, have 
dense stands of trees and a dense ground f l o r a growing 
upon them. These s o i l s are composed of a more decomposed, 
homogeneous, woody peat which i s somewhat granular i n 
nature due to the presence of undecomposed woody m a t e r i a l . 
This peat i s i n the sub-order Hemist of the s o i l 
c l a s s i f i c a t i o n system. 

The d i f f e r e n c e s i n amount of decomposition between 
these two types of organic s o i l s are probably due i n part 
to the nature of the organic m a t e r i a l which makes up the 
s o i l . The degree of waterlogging may also play a part w i t h 
the higher water table i n group 5 l i m i t i n g decomposition. 
Also the low pH values found i n t h i s group may reduce 
decomposition by i t s i n h i b a t o r y e f f e c t on microorganism 
a c t i v i t y . 

The physical p r o p e r t i e s of organic s o i l s 

As the substrate of the f l o o r of the South Burn v a l l e y 
i s composed of peat i t was deemed necessary to i n v e s t i g a t e 
the physical p r o p e r t i e s of t h i s peat i n an attempt to 
determine the environmental f a c t o r s c o n t r o l l e d by these 
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physical p r o p e r t i e s which i n t u r n a f f e c t the vegetation. 
I t i s probable t h a t the hydrologic features of these 
organic s o i l s are the most important physical p r o p e r t i e s 
a f f e c t i n g the vegetation i n these areas, these features 
being water r e t e n t i o n , water y i e l c i c o e f f i c i e n t anci 
hydr a u l i c c o n d u c t i v i t y . A l l of these f a c t o r s can be 
e a s i l y estimated by determination of the bulk density of 
the s o i l s . 

Both water r e t e n t i o n and water y i e l d c o e f f i c i e n t 
are c h a r a c t e r i s t i c s of the water storage of peat. Organic 
s o i l s develop under conditions of excess water and are 
saturated or nearly saturated most of the time and thus 
are able to store large amounts of water, as they are 
porous. But at conditions other than s a t u r a t i o n these 
water storage c h a r a c t e r i s t i c s are extremely important 
as they determine the q u a n t i t y of water involved i n a 
given water table f l u c t u a t i o n w i t h i n the peat p r o f i l e . 

I t has been shown by Boelter (1968) t h a t saturated 
water content and p o r o s i t y decreases gradually w i t h 
increasing decomposition, although both are high f o r a l l 
peat m a t e r i a l s . However, at conditions less than 
s a t u r a t i o n the r e s u l t s of Boelter's experiment show that 
pore size d i s t r i b u t i o n i s more s i g n i f i c a n t than t o t a l 
p o r o s i t y . Undecomposed peats contain many large e a s i l y 
drained pores while more decomposed peats possess f i n e r 
pores which are less e a s i l y drained. Thus the water 
r e t e n t i o n of decomposed peats i s greater than tha t of 
undecomposed peats under conditions of less than s a t u r a t i o n . 

Water y i e l d c o e f f i c i e n t (also known as storage 
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c o e f f i c i e n t , c o e f f i c i e n t of drainage or c o e f f i c i e n t of 
groundwater l e v e l ) i s a measure of the q u a n t i t y of water 
removed from the p r o f i l e when the water table i s lowered. 
This q u a n t i t y includes both water removed from the 
saturated zone and also the c a p i l l a r y f r i n g e above i t . 
This measure i s also r e l a t e d t o the pore size d i s t r i b u t i o n . 
With any change i n water t a b l e e l e v a t i o n i n less 
decomposed peats more water i s involved than the same 
change i n more decomposed peats. This i s due to the f a c t 
t h a t the l a r g e r pores of the less {decomposed peats contain 
more water and r e l i n q u i s h i t more e a s i l y than the smaller 
pores of h i g h l y decomposed peats. 

Hydraulic c o n d u c t i v i t y i s a measure of the rate of 
water movement through the peat p r o f i l e and i t has important 
hydrologic i m p l i c a t i o n s since i t influences the r u n - o f f 
c h a r a c t e r i s t i c s of organic s o i l s . Again d i f f e r e n c e s i n 
pore size d i s t r i b u t i o n a f f e c t the physical character of the 
peat i n terms of i t s h y d r a u l i c c o n d u c t i v i t y (Boelter 
1965). With l a r g e r pores, as i n undecomposed peats, hydraulic 
c o n d u c t i v i t y i s r a p i d while w i t h increasing decomposition, 
and so^ smaller pores, h y d r a u l i c c o n d u c t i v i t y decreases. 

Thus the physical p r o p e r t i e s of peats are dependent 
to a large degree on p o r o s i t y and pore size d i s t r i b u t i o n . 
I n organic s o i l s both of these f a c t o r s are p r i m a r i l y 
c o n t r o l l e d by the degree of decomposition of the organic 
m a t e r i a l f o r w i t h increasing decomposition the size of the 
organic p a r t i c l e s decreases w i t h the r e s u l t t h a t smaller 
pores and more dry matter per u n i t volume occurs. 

Degree of decomposition i s thus a key property of 
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organic s o i l s . However, i t i s not c l e a r l y defined and i s 
d i f f i c u l t to q u a n t i f y as i t i s a r e l a t i v e measure usually 
obtained by q u a n t i f y i n g one of the physical or chemical 
p r o p e r t i e s which change w i t h increasing decomposition. 
On t h i s basis K a i l a (1956) suggests tha t volume weight 
(bulk density) can be used as a basis f o r estimating the 
degree of decomposition. 

Bulk density i s equal to the mass of dry mate r i a l 
per u n i t bulk volume. I t must be calculated on the basis 
of wet bulk volume to represent f i e l d conditions as when 
peat m a t e r i a l i s d r i e d i t s volume i s reduced considerably. 
For t h i s reason the volume must be c a l c u l a t e d on the basis 
of f i e l d c o n d itions as changes i n volume of peat occurs 
r a p i d l y due to changes i n moisture content. Bulk density 
i s measured i n the f o l l o w i n g way. Cores are taken i n the 
f i e l d using a c y l i n d e r of known volume. These 
samples should not be allowed to dry out and i f storage 
before analysis i s necessary t h i s should be done at 5^0 
to prevent any biochemical a c t i v i t y . . The samples are then 
d r i e d at 105*̂ 0 f o r 16 hours and bulk density c a l c u l a t e d 
from 

Oven dry weight 
Wet ( f r e s h ) volume of sample 

Bulk density gives a measure of decomposition i n 
t h a t undecomposed peat have a lower bulk density than 
decomposed peats. C u r v i l i n e a r regression analyses by 
Boelter (1968) showed that w i t h increasing bulk density: 
water r e t e n t i o n increases; water y i e l d c o e f f i c i e n t decreases; 
and h y d r a u l i c c o n d u c t i v i t y decreases. 

From the data given on bulk density i n table 4.1 
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and.the discussion presented above i t can be seen t h a t the 
physic a l p r o p e r t i e s of the organic s o i l s of the South Burn 
v a l l e y , as d i c t a t e d by bulk density and r e l a t e d to degree 
of decomposition, do vary. A l l the bulk density values 
obtained f o r these s o i l s are s i g n i f i c a n t l y d i f f e r e n t from 
one another (pcO.OB), On the basis of these values c e r t a i n 
of the phys i c a l p r o p e r t i e s of these s o i l s can be deduced. 

Group 5 possesses the lowest bulk density value and 
hence less decomposition has occured i n these s o i l s than 
i n any of the other organic s o i l s . Thus the pores of t h i s 
s o i l w i l l he large and the water storage capacity high (note 
f i e l d capacity value of table 4.1)* Water r e t e n t i o n w i l l 
be low i n these s o i l s , however, due to easy and r a p i d 
drainage of these large pores w i t h a f a l l i n the water 
t a b l e . This means th a t water y i e l d c o e f f i c i e n t w i l l be high. 
Hydraulic c o n d u c t i v i t y w i l l be high i n these s o i l s as 
water i s able to pass through these large pores e a s i l y 
and r a p i d l y . 

With the increase i n bulk density shown by the other 
groups an increase i n decomposition of the organic matter 
i s shown. This r e s u l t s i n a decrease i n t o t a l p o r o s i t y 
w i t h group 6 having the lowest t o t a l p o r o s i t y , the 
smallest pores and the greatest amount of organic c o l l o i d 
present. Consequently the. values of water storage, water 
r e t e n t i o n , water y i e l d c o e f f i c i e n t and hyd r a u l i c 
c o n d u c t i v i t y w i l l also vary such that water storage, water 
y i e l d c o e f f i c i e n t and hy d r a u l i c c o n d u c t i v i t y w i l l decrease 
to reach a minimum i n group 6 while water r e t e n t i o n w i l l 
increase to reach a maximum i n t h i s group. 
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What e f f e c t do these v a r i a t i o n s i n physical 
p r o p e r t i e s have? High water storage capacity produces a 
wet and p o t e n t i a l l y unstable substrate under saturated 
c o n d i t i o n s while lower values in d i c a t e a more stable 
substrate. The v a r i a t i o n i n water r e t e n t i o n are also 
i n d i c a t i v e of t h i s , w i t h high values showing a substrate 
less l i a b l e to r a p i d and s u b s t a n t i a l v a r i a t i o n s i n i t s 
water regime. Thus the supply of water, and minerals, 
to a p l a n t i s more constant i n s o i l s w i t h a high water 
r e t e n t i o n value than those w i t h a lower value, stable 
s o i l s also possessing a low water y i e l d c o e f f i c i e n t . 

Low water r e t e n t i o n values are i n d i c a t i v e of high 
r a t e s of h y d r a u l i c c o n d u c t i v i t y and these two f a c t o r s 
combined show t h a t the passage of water through the 
substrate i s r a p i d . This means that the s o i l may be subject 
to f l u s h i n g of exchangeable bases, and also t o x i c 
substances, and so a decrease i n percentage base s a t u r a t i o n 
(see l a t e r ) . On the other hand supplies of f r e s h bases 
may be r a p i d l y brought i n t o t h i s s o i l although the 
o v e r a l l e f f e c t w i l l probably be to reduce the supply of 
bases to plants,as r a p i d l y changing groundwater w i t h i n the 
substrate w i l l r e s u l t i n an o v e r a l l decrease i n the 
e q u i l i b r i u m concentration of these bases w i t h i n the s o i l 
s o l u t i o n . 

Thus higher values of bulk density imply a stable 
substratum which has a r e l a t i v e l y constant water regime 
and mineral supply w i t h high l e v e l s of organic c o l l o i d , 
while a low bulk density value f o r an organic s o i l shows 
an unstable substrate which possesses a high water content 
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but which, w i t h any f l u c t u a t i o n i n groundwater l e v e l , i s 
prone to r a p i d f l u c t u a t i o n s i n i t s water content. Thus 
the water supply to p l a n t s may be v a r i a b l e and, combined 
w i t h t h i s , so may the mineral supply, t h i s l a s t f a c t o r 
being added to by r a p i d f l u s h i n g due to high hydraulic 
c o n d u c t i v i t y values and also by a low c a t i o n exchange 
capacity due to low l e v e l s of organic c o l l o i d content. 
Waterlogging 

Waterlogging has a major e f f e c t on s o i l p r o p e r t i e s 
i n t h a t i t a f f e c t s the o x i d a t i o n - r e d u c t i o n (redox) 
p o t e n t i a l of a s o i l . The movement of gases through any 
s o i l i s by d i f f u s i o n . The movement of gas through water 
by d i f f u s i o n i s much slower than through a i r and so, under 
waterlogged c o n d i t i o n s , the oxygen supply to a s o i l i s 
reduced. When t h i s happens a proportion of the s o i l 
microorganism make use of e l e c t r o n acceptors other than 
oxygen f o r t h e i r r e s p i r a t o r y oxidation which r e s u l t s i n 
the conversion of a number of chemical compounds i n t o a 
s t a t e of chemical reduction and which i s r e f l e c t e d by a 
lowering of the redox p o t e n t i a l , a physiochemical property 
of the s o i l ( P e a r s a l l 1938) . Thus waterlogging plays an 
important r o l e i n determining the chemical p r o p e r t i e s of 
organic s o i l s . 

Chemical p r o p e r t i e s of the organic s o i l s a f f e c t e d by waterlogging 

Under waterlogged conditions anaerobosis causes the 
i n h i b i t ion of n i t r i f ying bac ter 1 a Hnd thc; s 11 mu 1 a11 on of 
d e n i t r i f y i n g b a c t e r i a . Thus i n groups 2, 5 and 6 where 
the water table i s close to the surface (see table 4.2) 
there w i l l probably be less f r e e n i t r a t e than i n groups 
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3 and 7 where o x i d i s i n g conditions e x i s t close to the 
surface. The supply of phosphorous i s also a f f e c t e d by 
waterlogging. Under o x i d i s i n g conditions phosphorous 
i s o f t e n unavailable to the plants as i t i s held 
i n s o l u b l e by i r o n . However, w i t h waterlogging the i r o n 
i s reduced from a f e r r i c to a ferrous state which does 
not hold phosphorous and hence the l a t t e r i s made available 
i n s o l u t i o n . Thus i n group 7, and possibly group 3, 
phosphorous may be l i m i t e d i n supply while i n the groups 
possessing a high water t a b l e (groups 2, 5 and 6) i t i s 
probably a v a i l a b l e and i n good supply. 

Sulphate i s abundant i n s o i l s undergoing decomposition 
due to i t s release from organic matter. However, under 
waterlogged conditions sulphate i s reduced to sulphide 
which i s h i g h l y t o x i c t o p l a n t s . But as Connell and 
P a t r i c k (1968) p o i n t out f e r r i c i r o n i s reduced to ferrous 
i r o n at higher redox p o t e n t i a l s than that of sulphate 
r e d u c t i o n . Ferrous i r o n p r e c i p i t a t e s sulphate and so 
i n s o i l s w i t h adequate supplies of i r o n present (groups 
5 and 7) sulphide toxicity w i l l not be a problem. Due to 
the large amounts of i r o n i n group 7̂  even under strong 
reducing conditions sulphide w i l l not be abundant. 
I n the other groups (2, 3 and 6) under sustained water
logged conditions sulphide t o x i c i t y may become a problem. 
I n the present study n i t r a t e , phosphate and sulphate were 
not measured due to lack of time. 

The l e v e l s of sodium obtained here shown i n table 4.2, 
show that t h i s element i s f a i r l y constant i n i t s abundance 
throughout a l l the organic s o i l s of the v a l l e y . Sodium 



46 

i s an e a s i l y dissolved i o n which i s r a p i d l y leached from, 
mineral s o i l s of low c a t i o n exchange capacity. These 
l e v e l s of sodium suggest t h a t leaching does occur w i t h i n 
the s o i l s of the v a l l e y side assuming t h a t the water 
p e r c o l a t i n g through these s o i l s provide the groundwater 
f o r a l l of the organic s o i l s of the v a l l e y f l o o r . 

Calcium and magnesium are also probably supplied 
by such leaching. The l e v e l s of calcium are higher than 
those of magnesium but both are abundant i n a l l groups. 
On the basis of the concentration of these bases three 
groupings of the organic s o i l s can be recognised. Groups 
2 and 6 have s i g n i f i c a n t l y higher calcium concentrations 
than groups 3 and 5 (p < 0.05) and a l l groups have 
s i g n i f i c a n t l y higher concentration than group 7 (p C 0.05). 
These d i f f e r e n c e s are r e l a t e d to groundwater height and 
degree of decomposition. High amounts of humus present 
means high amounts of these bases held on the exchange 
complexes of the s o i l . With a high groundwater l e v e l more 
of these exchange surfaces are able to supply the bases 
to the s o i l s o l u t i o n thus c r e a t i n g a higher e q u i l i b r i u m 
concentration w i t h i n t h a t s o l u t i o n . Thus groups 3 and 5 
have l i t t l e humus present (see bulk density values table 4.1) 
and i n a d d i t i o n group 3 possesses a lower water t a b l e . The 
groundwater i s also a s u p p l i e r of bases and so the low 
groundwater of group 7 w i l l account f o r low concentration 
of calcium and magnesium here. 
S o i l pH 

The pH of a s o i l gives an i n d i c a t i o n of c e r t a i n 
chemical p r o p e r t i e s of a s o i l and so i s a us e f u l parameter 



47 

to measure. The presence of hydrogen and aluminium ions 
on the exchange complex of a s o i l , and the existance of an 
e q u i l i b r i u m s o l u t i o n of hydrogen ions i n the i n t e r s t i t i a l 
waters, c o n s t i t u t e s s o i l a c i d i t y . This i s . defined by the 
conventional p h y s i c a l and chemical concept of hydrogen 
ion a c t i v i t y , expressed as pH, t h i s being defined as the 
negative l o g a r i t h m of hydrogen ion a c t i v i t y , where a c t i v i t y 
i s understood to mean e f f e c t i v e concentration (Etherington 
1975). 

Measurement of s o i l pH i s usually achieved by 
employing an e l e c t r o m e t r i c a l method using a glass electrode 
(the calomel h a l f c e l l ) . Such pH measurements i n d i c a t e 
the mean pH of the l i q u i d surrounding the s o i l p a r t i c l e s . 
This pH reading i s , however, somewhat susceptable to 
d i l u t i o n e f f e c t s and so, f o r consistency of readings, a 
standardised s o i l : water r a t i o i s used (the r a t i o used 
here was 1:2). A f t e r a d j u s t i n g the water content of a s o i l 
i n such a way some time f o r pH e q u i l i b r a t i o n must be 
allowed 'as slow processes, such as c a t i o n exchange, are 
involved. 

The r e s u l t s obtained are shown i n table 4.1. These 
r e s u l t s show t h a t a l l the s o i l s i n the area are ac i d i c i n 
nature ranging from 3.9 on the v a l l e y sides to 5.7 i n 
c e r t a i n areas of the v a l l e y f l o o r . 
The mineral s o i l s 

The v a l l e y sides, which possess the Vacinetosum sub. 
ass. (group 1) vegetation growing upon them, have a mean 
pH value of 3.9. These areas are often steep and possess 
a sandy te x t u r e d s o i l . As Brady (1974) has pointed out 
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s o i l p r o p e r t i e s have a d e f i n i t e e f f e c t on n u t r i e n t 
losses v i a leaching, w i t h sandy s o i l s generally p e r m i t t i n g 
greater losses than clay s o i l s , not only because of the 
lower rates of p e r c o l a t i o n i n the f i n e textured s o i l s but 
also because of the greater n u t r i e n t adsorbing power 
of such s o i l s . When leaching occurs exchangeable bases 
are p r e f e r e n t i a l l y l o s t leaving hydrogen ions on the 
c o l l o i d a l complex and i n the s o i l s o l u t i o n . Thus leaching 
causes a lowering of the percentage base s a t u r a t i o n , that 
i s the amount of the exchange complex of a s o i l occupied 
by exchangeable bases. This causes a lowering i n the base 
status of such s o i l s which i s r e f l e c t e d i n a low pH value. 

Because of the sandy texture of these s o i l s they 
probably possess very l i t t l e inorganic c o l l o i d a l m a t e r i a l . 
This lack of clay content i n the surface layers may be 
due, i n p a r t , to the process of lessivage (re - l o c a t i o n of 
the clay minerals w i t h i n the p r o f i l e ) . Also, as seen from 
t a b l e 4.1ythe organic matter content of these s o i l s i s low. 
The processes of s o i l metabolism, which cause the breakdown 
of organic m a t e r i a l , vary i n t h e i r rates w i t h pH r>uch 
t h a t under a c i d i c c o n d i t i o n s they are r e l a t i v e l y slow. 
Thus the organic matter present i n t h i s s o i l i s not w e l l 
decomposed and i s of a "mor" type. This reduced metabolic 
breakdown, combined w i t h a lack of calcium (due to loss 
by leaching) l i m i t s the rate of organic matter decomposition 
and means t h a t there w i l l be l i t t l e humus present i n these 
s o i l s and also .that the ra t e of mineral r e - c y c l i n g i s l i m i t e d . 

Thus there i s l i t t l e c o l l o i d a l m a t e r i a l i n these 
s o i l s which i n d i c a t e s a low cation exchange capacity. 
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I n a d d i t i o n to t h i s the slow rates of organic matter 
breakdown, causing l i m i t e d mineral r e - c y c l i n g , and the 
heavy losses caused by leaching mean that the base status 
of these s o i l s i s low. The acid conditions also have an 
e f f e c t on the f e r t i l i t y of these s o i l s . Reduced m.etabolic 
a c t i v i t y , caused by these acid conditions,means that 
n i t r i f i c a t i o n w i l l not be r a p i d and so there w i l l be a 
lack of fr e e n i t r a t e . Also release of phosphorous from 
organic matter by micro-organisms w i l l be l i m i t e d , thus 
possibly causing a d e f i c i e n c y i n t h i s element. 

The other mineral s o i l present i n the South Burn 
i s on the v a l l e y f l o o r i n the area of the willow carr 
(group 4 ) . The pH of t h i s s o i l i s s i g n i f i c a n t l y higher 
(P ̂  0.001) than t h a t of the s o i l of the v a l l e y sides, 
having a mean of 5.325. This s o i l contains less organic 
matter than those of the v a l l e y sides (P 0.05) and so 
higher organic c o l l o i d content does not account f o r t h i s 
higher pH value. However, t h i s s o i l may contain a higher 
p r o p o r t i o n of clay minerals and i f t h i s i s so then 
exchangeable bases w i l l be held more t i g h t l y i n the s o i l 
causing less leaching and a higher percentage base 
s a t u r a t i o n . A clue to t h i s higher percentage base 
s a t u r a t i o n i s given by the presence of bicarbonate ions 
i n t h i s s o i l (see t a b l e 4.1). The presence of t h i s i on 
i s i n d i c a t i v e of the presence of calcium, i n r e l a t i v e l y large 
amounts, upon the c o l l o i d a l complex of the s o i l . The 
bases present i n t h i s s o i l are probably derived mainly 
from the groundwater which reaches the s o i l a f t e r p e r c o l a t i n g 
through, and leaching bases ffom, the s o i l s of the v a l l e y 
side. 
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Although t h i s s o i l m.ay contain a higher p r o p o r t i o n 
of clay c o l l o i d than the s o i l of the v a l l e y sides, i t s t i l l 
probably has a sandy t e x t u r e . There are three reasons 
f o r t h i s p o s t u l a t i o n . F i r s t l y , the parent rock m a t e r i a l 
of the area i s sandstone. Secondly, any s o i l p a r t i c l e s 
washed from the v a l l e y sides w i l l predominantly be i n the 
sand size class. T h i r d l y , the pH of t h i s s o i l i s s t i l l a c i d i c 
which suggests low amounts of c o l l o i d a l m a t e r i a l i n 
t h i s s o i l . 

Thus the mineral s o i l of group 4 appears to have a 
r e l a t i v e l y high percentage base s a t u r a t i o n brought about 
by a good supply of bases v i a the groundwater reaching the 
area. I t also p o s s i b l y has a r e l a t i v e l y high clay mineral 
content, the m a j o r i t y of which w i l l be derived from r u n - o f f 
from the v a l l e y sides (although the greater part of material 
which reaches the group 4 s i t e from t h i s source w i l l be 
sandy i n t e x t u r e ) . Thus there i s possibly a higher cation 
exchange capacity i n these s o i l s which, combined w i t h an 
adequate supply of bases, gives t h i s s o i l a r e l a t i v e l y 
high base status compared w i t h the s o i l s of the v a l l e y 
sides. I t should be noted t h a t , even though t h i s s o i l i s 
found on the v a l l e y f l o o r i t does not appear to undergo 
waterlogging f o r any sustained period. However, the 
s i t u a t i o n of these s i t e s on the v a l l e y f l o o r mean t h a t i t 
w i l l be somewhat more moist, due to the presence of ground
water mainly, than the s o i l s of the v a l l e y sides. 
The organic s o i l s 

The organic s o i l s of the v a l l e y f l o o r a l l have a 
higher pH value than the mineral s o i l s of the v a l l e y sides. 
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The f a c t t h a t the areas are s u b j e c t t o p e r i o d i c , though 

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

t h i s . E t h e r i n g t o n (1975) p o i n t s out t h a t most anaerobic 

s o i l s t e n d t o s t a b i l i z e i n the pH range 5.0-7.0 and 

Greene (1963) suggests t h a t the c o n v e r s i o n o f i n e r t f e r r i c 

s e s q u i o x i d e s t o more b a s i c f e r r i c h y d r o x i d e accounts f o r 

the r i s e i n pH o f a c i d s o i l s under wa t e r l o g g e d c o n d i t i o n s . 

However, t h i s i s o n l y one p o s s i b l e e x p l a n a t i o n f o r the 

h i g h e r pH v a l u e s o f these s o i l s . 

A l l o f these s o i l s e x i s t below s p r i n g and seepage 

l i n e s . As the w a t e r emerging from these s p r i n g s has 

been i n c o n t a c t w i t h m i n e r a l s o i l f o r some time then i t i s 

probable i t c o n t a i n s a h i g h p r o p o r t i o n o f exchangeable 

bases leached from these m i n e r a l s o i l s . The data o f t a b l e 

4.2 shows t h a t these s o i l s do have a groundwater w i t h 

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

exchangeable bases p r e s e n t i n them. Thus these s o i l s 

appear t o have h i g h percentage base s a t u r a t i o n v a l u e s . 

The presence o f o r g a n i c m a t e r i a l w i l l l e a d t o l a r g e 

amounts o f o r g a n i c c o l l o i d b e i n g present i n these s o i l s 

compared t o most m i n e r a l s o i l s . However, t h i s i s dependent 

upon the amount o f d e c o m p o s i t i o n which has occured, a 

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

Organic c o l l o i d s possess h i g h c a t i o n exchange c a p a c i t i e s 

and so are a b l e t o adsorb exchangeable bases, which are 

s u p p l i e d by the groundwater i n t h i s case, i n r e l a t i v e l y 

l a r g e q u a n t i t i e r ; . Thus the tjaiio stfjhur; o f hViorjo soil;.; i s 

g e n e r a l l y h i g h . 

Under w a t e r l o g g e d c o n d i t i o n s the v e r t i c a l movement o f 
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water, and hence d i s s o l v e d bases, i s somewhat r e s t r i c t e d 

which means t h e r e i s g e n e r a l l y very l i t t l e l e a c h i n g i n these 

s o i l s . Thus t h e r e i s a h i g h base s t a t u s and a h i g h 

percentage base s a t u r a t i o n i n these s o i l s which, added t o 

the i n f l u e n c e s o f w a t e r l o g g i n g , accounts f o r t h e i r observed 

pH v a l u e s . However, t h e r e are v a r i a t i o n s i n pH between 

these s o i l s w h i c h w i l l r e f l e c t v a r i a t i o n s i n base s t a t u s 

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

The s o i l s o f group 2 have a h i g h e r pH (p ̂  0.05) 

than those o f group 3 f o r example. The h i g h e r water t a b l e 

i n group 2 w i l l cause r e d u c i n g c o n d i t i o n s t o p r e v a i l 

n e a r e r the s u r f a c e than i n group 3. This i n i t s e l f may 

account f o r some o f the observed d i f f e r e n c e b u t i t a l s o 

means t h a t exchangeable bases i n the groundwater w i l l be 

a v a i l a b l e t o the o r g a n i c c o l l o i d s o f the su r f a c e l a y e r s o f 

group 2. Thus t h e r e w i l l be a h i g h e r percentage base 

s a t u r a t i o n i n t h i s group. Thus group 2 appears t o have a 

h i g h e r base s t a t u s than group 3, a f a c t borne out by the 

dat a o f t a b l e 4.2. T h i s l a r g e r supply o f bases seems t o 

compensate f o r the l a c k o f o r g a n i c c o l l o i d p r e s e n t i n group 

2 ( i n f e r r e d f r o m the b u l k d e n s i t y value o f t a b l e 4.1) t o 

cause a h i g h e r pH. 

The d i f f e r e n c e s i n these f a c t o r s o f degree o f water 

l o g g i n g , s u p p l y o f exchangeable bases and degree o f 

decompo s i t i o n a l s o account f o r the v a r i a t i o n s i n pH o f 

groups 5, 6 and 7. 

Group 7 i. s an I n t e r e s t : i rv; <)a:\r in l:hal: i t har; a 

s i g n i f i c a n t l y lower pH than a l l o t h e r o r g a n i c f i o i l s i n the 

area (p < 0.01). T h i s group i s dominated by the presence 
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o f M o l i n i a c a e r u l e a growing i n l a r g e tussocks. To grow 

s u c c e s s f u l l y , as here, t h i s p l a n t r e q u i r e s a r e g u l a r l y 

f l u c t u a t i n g w a t e r t a b l e (Gore and Urquart 1966), these 

f l u c t u a t i o n s o c c u r i n g over some d i s t a n c e . As the water 

t a b l e moves down i t w i l l c a r r y d i s s o l v e d exchangeable 

bases w i t h i t and so, thr o u g h t h i s l e a c h i n g , t h e r e w i l l 

be a l o w e r i n g o f the percentage base s a t u r a t i o n , and base 

s t a t u s , o f these s o i l s . T h i s , combined w i t h the d r y i n g 

out o f the s o i l , cause a r e d u c t i o n i n pH. 

Thus w a t e r l o g g i n g appears t o e x e r t a major i n f l u e n c e 

on the pH o f the o r g a n i c s o i l s b o t h d i r e c t l y , by i t s 

e f f e c t on the redox p o t e n t i a l o f the s o i l , and i n d i r e c t l y , 

t h r o u g h i t s e f f e c t on the supply of exchangeable bases t o 

the c a t i o n exchange complexes o f the surf a c e l a y e r s o f 

these s o i l s . The amount o f or g a n i c c o l l o i d p r e s e n t i n 

the s o i l , i . e . the degree o f decomposition, a l s o has some 

e f f e c t . Because o f these f a c t o r s a knowledge o f the pH 

o f the s o i l s g i v e s an i n d i c a t i o n of t h e i r base s t a t u s . 
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CHAPTER 5 

POPULATION DYNAMICS 

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

dynamics o f the major t r e e species o f the v e g e t a t i o n u n i t s 

o f the South Burn are c o n s i d e r e d i n an attempt t o 

d i s c o v e r the s u c c e s s i o n a l s t a b i l i t y o f these u n i t s . 

The p o p u l a t i o n s o f speci e s which make up a stand 

o f v e g e t a t i o n are n o t s t a t i c . During a p e r i o d o f time 

new i n d i v i d u a l s w i l l become e s t a b l i s h e d w h i l e o l d ones d i e . 

I f f o r any one species the r a t e of a d d i t i o n exceeds 

m o r t a l i t y over an a p p r e c i a b l e time p e r i o d then i t s 

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

v a r i a b l e s a f f e c t t h i s balance. Some o f these are i n t r i n s i c , 

such as seed p r o d u c t i o n , l i f e span e t c . w h i l e o t h e r s are 

e x t r i n s i c r e l a t i n g t o the m u l t i t u d e o f e x t e r n a l 

e n v i r o n m e n t a l f a c t o r s which a f f e c t a p a r t i c u l a r species 

growth, r e p r o d u c t i o n and s u r v i v a l . Thus i t can be seen 

t h a t the p o p u l a t i o n dynamics o f p l a n t species are somewhat 

complex i n b o t h n a t u r e and, c o n t r o l , ^ ; 

I n many typ e s o f v e g e t a t i o n each stand c o n t a i n s a 

s u b s t a n t i a l r e c o r d o f i t s dynamic s t a t u s . To " c o n s u l t " 

t h i s r e c o r d the p r o p e r t i e s o f the v a r i o u s age groups 

p r e s e n t must be determined and i n t e r p r e t e d a . u t e c o l o g i c a l l y . 

To achieve t h i s i n t r e e species two basi c methods have 

been proposed. 

A f a i r l y p r e c i s e method i s to count the xylem l a y e r s 

on increment b o r e i n g s which t e r m i n a t e a t the m o r p h o l o g i c a l 

c e n t r e o f the stem and which were taken a t the l e v e l o f 
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the o r i g i n a l g e r m i n a t i n g s u r f a c e (see Tucker, i 9 7 9 ) . 

However, t h i s method i s somewhat l a b o r i o u s and s u b j e c t t o 

some e r r o r s i n c e xylem l a y e r s are f r e q u e n t l y n o t formed 

a t the r a t e o f one per year (Daubenmire, 1968). 

The second method, which i s a p p l i c a b l e t o t r e e s and 

shrubs w i t h a c t i v e cambia as above, uses stem diameter 

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

r e l a t i v e age. Wi t h t h i s technique the ci r c u m f e r e n c e o f 

the t r e e a t b r e a s t h e i g h t i s measured and t h i s measurement 

c o n v e r t e d t o diam e t e r . These diameters are then d i v i d e d 

i n t o c l a s s e s and the number o f t r e e s in. each c l a s s p l o t t e d 

on a h i s t o g r a m as i n F i g . 5.1. This i s a u s e f u l simple 

and i n f o r m a t i v e t e c h n i q u e p r o v i d i n g t h a t the diameter 

c l a s s e s are n o t d i v i d e d t o o f i n e l y or i n t e r p r e t e d too 

c l o s e l y and t h a t no assumption t h a t the same s i z e range i n 

d i f f e r e n t species i n d i c a t e s the same age i s made. Alt h o u g h age 

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

graded s e r i e s o f s i z e s , as o b t a i n e d u s i n g t h i s t e c h n i q u e , 

has a p p r o x i m a t e l y the same success! onal sign.i f .1 cance as 

a graded s e r i e s o f ages. 

F i g u r e s 5.1 t o 5.7 show the r e s u l t s o b t a i n e d u s i n g 

the method di s c u s s e d above o f p o p u l a t i o n dynamics a n a l y s i s . 

What c o n c l u s i o n s can be drawn from these r e s u l t s about the 

s u c c e s s i o n a l s t a b i l i t y o f each v e g e t a t i o n u n i t ? 

The O x i l i d o Betuletum woodland o f the v a l l e y s i d e s 

The d a t a from these areas are shown i n f i g u r e s 5.1 

and 5.2. B e t u l a pubescens i s the major component o f the 

woodland on both s.ldes o f the v a l l e y . However, as can be 

seen from these two f i g u r e s r e g e n e r a t i o n o f t h i s species i s 



56 

75 75 

(a) (b) 

A 
F i g u r e 5.1 Populat;^on s t r u c t u r e o f (a) B e t u l a pubescens 

and (b) Quercus petraea i n the woodland o f 
the N.W. v a l l e y side (group 1 ) . 
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e x t r e m e l y low- This drop i n r e g e n e r a t i o n appears t o have 

o c c u r r e d a t a p p r o x i m a t e l y the same time on b o t h s i d e s o f 

the v a l l e y , c o r r e s p o n d i n g uo s i z e c l a s s 3, and so i t 

appears t h a t a change i n some envi r o n m e n t a l f a c t o r , or 

f a c t o r s , a f f e c t i n g r e g e n e r a t i o n occurred a t t h i s time and 

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

o f seed b e a r i n g age are p r e s e n t , r e g e n e r a t i o n i s s t i l l low. 

B e t u l a pubescens i s a pi o n e e r woodland species 

p ossessing a l l the c h a r a c t e r i s t i c s o f such a species such 

as h i g h seed p r o d u c t i o n , l i g h t e a s i l y d i s p e r s e d seeds, 

r a p i d growth r a t e and r e l a t i v e l y s h o r t l i f e span. Such 

speci e s r e q u i r e r e l a t i v e l y h i g h l i g h t i n t e n s i t i e s f o r 

g e r m i n a t i o n o f t h e i r seeds and so the r a p i d growth o f 

b i r c h c r e a t i n g a dense canopy tends t o shut out the l i g h t 

and so l i m i t r e g e n e r a t i o n . 

Species w i t h s lower m i g r a t i o n r a t e s , due t o l a r g e r 

l e s s e a s i l y d i s p e r s e d seeds, are g e n e r a l l y able t o t o l e r a t e 

low l i g h t i n t e n s i t i e s f o r t h e i r g e r m i n a t i o n . Thus on the 

N.W. s i d e o f the South Burn v a l l e y Quercus p e t r a e a has 

r e l a t i v e l y r e c e n t l y " a r r i v e d on the scene", as can be seen 

from the low number o f oak t r e e s g e n e r a l l y , and the s m a l l 

p r o p o r t i o n o f o l d t r e e s p r e s e n t . Oak i s growing and 

r e g e n e r a t i n g under the birc h . c a n o p y . With no change i n the 

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

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

o f t r e e s a l r e a d y p r e s e n t , w i l l be re p l a c e d by oak as the 

major canopy species o f the N.W. side o f the v a l l e y . 

The S.E. s i d e o f the v a l l e y has Acer pseudoplatanus 

p r e s e n t i n the t r e e l a y e r . There i s a n o t i c e a b l e r e d u c t i o n 
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(a) 

25 
(b) 

F i g u r e 5.2 P o p u l a t i o n s t r u c t u r e o f (a) B e t u l a 
pubescens and (b) Acer pseudoplatanus i n 
the woodland o f the S.E. v a l l e y side 
(Group 1 ) . 
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i n the presence o f oak on t h i s side o f the v a l l e y , p o s s i b l y 

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

f a c i n g slope o f a r e l a t i v e l y poor h a b i t a t f o r t h i s species. 

Sycamore i s a l s o a p i o n e e r species, as can be seen from 

the f a c t t h a t o l d t r e e s o f t h i s species, which presumably 

a r r i v e d e a r l y i n the development of the p r e s e n t woodland 

about 90 years ago, are p r e s e n t . However, the l a c k o f 

sycamore t r e e s o f middle age i s also n o t i c e a b l e and t h i s 

may be due t o the c l o s i n g o f the canopy by the dominant 

b i r c h thus p r e v e n t i n g germ.ination o f sycamore d u r i n g t h i s 

p e r i o d . W i t h the r e d u c t i o n i n b i r c h r e g e n e r a t i o n , and 

the d y i n g o f t r e e s a l r e a d y p r e s e n t , the canopy p r o b a b l y 

opened up and, due t o the r e l a t i v e l o n g e v i t y o f sycamore, 

t h e r e were s t i l l t r e e s o f seed b e a r i n g age and c a p a b i l i t y 

p r e s e n t t o e x p l o i t t h i s f a v o u r a b l e change i n en v i r o n m e n t a l 

c o n d i t i o n . Hence the i n c r e a s e i n young sycamore t r e e s 

shown i n F i g . 5.2. 

Thus the woodland o f the v a l l e y sides appears t o be 

changing i n i t s c o m p o s i t i o n . I t i s p o s t u l a t e d t h a t b i r c h 

w i l l become l e s s i m p o r t a n t as o l d t r e e s d i e and are n o t 

r e p l a c e d . I n i t s p l a c e on the N.W. sid e o f the v a l l e y oak, 

and on the S.E. s i d e sycamore, a t l e a s t i n the s h o r t term, 

w i l l become the major c o n s t i t u e n t s o f the woodland. 

The a l d e r c a r r and b i r c h woodlands .of the v a l l e y 
f l o o r 

The d a t a f o r these s i t e s are presented i n F i g u r e s 5.3 

and 5.4. At p r e s e n t Alnus g l u t i n o s a i s the dominant i n 

most o f these woodlands, a l t h o u g h B e t u l a pubescens i s 

i m p o r t a n t i n some areas, e s p e c i a l l y the b i r c h - i r l o l i n i a C • 
7 — "-^'T 

woodland. Consdering f i r s t l y the a l d e r dominated woodland; 
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F i g u r e 5.3 P o p u l a t i o n s t r u c t u r e o f (a) Alnus 
g l u t i n o s a ; (b) Fraxlnus e x c e l s i o r ; 
( c ) Sorbus aucuparia; (d) S a l i x 
c i n e r e a and (e) S. pentandra o f 
the a l d e r c a r r (groups 2 and 3) o f 
the v a l l e y f l o o r . 



from F i g . 5.3 i t can be seen t h a t a l d e r i s n o t r e g e n e r a t i n g . 

T h i s species i s a l s o v e r y s e n s i t i v e t o shading w i t h respect 

t o the g e r m i n a t i o n o f i t s seed. Such shading coming both 

f r o m the t r e e s o f the community and the o f t e n dense ground 

f l o r a . A l s o f o r adequate s e e d l i n g growth the species 

r e q u i r e s r e l a t i v e l y h i g h l i g h t i n t e n s i t i e s (McVean 1953). 

These f a c t o r s combine t o make i n t e r n a l r e g e n e r a t i o n o f 

the woodland e x t r e m e l y r a r e . Regeneration i s a l s o impeded 

by a h i g h w a t e r t a b l e a t o r c l o s e t o the s u r f a c e , a l t h o u g h 

t h i s does n o t stop i t comp3.etely, and indeed s e e d l i n g s w i l l 

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

the w a t e r t a b l e comes c l o s e t o the s u r f a c e d u r i n g about 

20-30 days between A p r i l and June. Any r e g e n e r a t i o n t h a t 

does occur tends t o be p e r i p h e r a l t o the main stands o f the 

t r e e and, indeed, t h i s was not e d i n the pr e s e n t study 

w i t h the m a j o r i t y o f s e e d l i n g s being present i n open areas 

o u t s i d e the main stands o f the a l d e r c a r r . Therefore the 

main reason f o r t h e l a c k o f r e g e n e r a t i o n o f Alnus g l u t i n o s a 

n o t e d here i s shading by the pare n t t r e e s , and the ground 

f l o r a , which i n h i b i t s b o t h g e r m i n a t i o n and s e e d l i n g growth. 

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

r e g e n e r a t i o n i n a minor way. 

As can be seen from F i g . 5.3 Fra x i n u s e x c e l s i o r i s an 

i m p o r t a n t t r e e i n t h i s community. I t i s r e g e n e r a t i n g w e l l , 

showing a c l a s s i c r e v e r s e J d i s t r i b u t i o n (Leek 1965). I n 

s i t u a t i o n s such as t h i s , i . e . areas w i t h h i g h s o i l 

f e r t i l i t y and m o i s t u r e , ash i s a f r e q u e n t component o f the 

woodland a l o n g w i t h a l d e r . Ash i s common i n waterlogged 

h a b i t a t s as i t s s e e d l i n g s o n l y need a sm a l l depth o f non-



s a t u r a t e d s o i l f o r germina-.:ion and growth. A l t h o u g h i n 

such c o n d i t i o n s the growth o f the t r e e s i s poor, i t i s 

s t i l l p o s s i b l e (Wardle 1961). Seed g e r m i n a t i o n i s p o s s i b l e 

under shade b u t s e e d l i n g growth i s i n t o l e r a n t o f shade, 

e s p e c i a l l y the dense shade c a s t by v e r n a l f i e l d l a y e r s such 

as t h a t o f M e r c u r i a l i s p e r e n n i s . Ash i s a p r o l i f i c seed 

producer and so s e e d l i n g s are able t o e s t a b l i s h themselves 

wherever the f i e l d and t r e e l a y e r s show a decrease i n 

d e n s i t y . T h i s was noted i n the South Burn where clumps o f 

ash s a p l i n g s were found i n r e l a t i v e l y open c o n d i t i o n s . 

Once germinated s e e d l i n g s l i v i n g under shade are able t o 

p e r s i s t f o r many y e a r s , then once gaps appear, due t o the 

death o f a nearby t r e e , these s e e d l i n g s b e g i n t o grow. 

Thi s w i l l account f o r many o f the clumps o f ash s a p l i n g s 

n o t e d above; b u t i t s h o u l d be noted t h a t the d e n s i t y o f 

such clumps w i l l e v e n t u a l l y be decreased by i n t r a - s p e c i f i c 

c o m p e t i t i o n , m a i n l y due t o shading. 

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

the dominant t r e e , i s not r e g e n e r a t i n g v e r y w e l l due p r o b a b l y 

t o shading i n h i b i t i n g g e r m i n a t i o n . Thus e v e n t u a l l y t h i s 

t r e e w i l l become much more l i m i t e d i n i t s d i s t r i b u t i o n , i t s 

p l a c e b e i n g t a k e n by ash. Ash shows p r o l i f i c r e g e n e r a t i o n 

i n the area e s p e c i a l l y where gaps i n the canopy have 

appeared due t o the death o f a t r e e , such gaps a l l o w i n g 

the c o n t i n u e d growth o f "dormant" s e e d l i n g s . Thus i t i s 

p r o b a b l e t h a t the a l d e r c a r r w i l l change to a woodland 

where ash predominates. However, as can be seen from F i g . 

5.3 Sorbus a u c u p a r i a , S a l i x c i n e r e a and S. pentandra are 

a l s o s u r v i v i n g , and r e g e n e r a t i n g , i n t h i s woodland a t p r e s e n t . 
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F i g u r e 5.4 P o p u l a t i o n s t r u c t u r e o f (a) B e t u l a pubescens 
Alnus g l u t i n o s a : ( c ) F r a x i n u s e x c e l s i o r " 

and (d) S a l i x pentandra o f the b i r c h mire 
• f o r e s t and b i r c h - M o l i n i a woodland (groups 
6 and 7) o f the v a l l e y " f l o o r . 
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F i g u r e 5.5 P o p u l a t i o n s t r u c t u r e of B e t u l a pubescens 
i n the birch-sphagnum woodland (group 5) 
o f the v a l l e y f l o o r . 

40 40 

(a) (b) 

F i g u r e 5.6 P o p u l a t i o n s t r u c t u r e o f (a) S a l i x c i n e r e a 
and (b) S a l i x pentandra i n the w i l l o w c a r r 
woodland (group 4) o f the v a l l e y f l o o r . 
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Thus t h i s ash dominated woodland w i l l p r o b a b l y a l s o 

c o n t a i n rowan and w i l l o w , the l a t t e r m a i n l y as a t p r e s e n t , 

i . e . as sub-canopy components w i t h i n i t . 

Shading i s a l s o the major reason f o r the l a c k o f 

r e g e n e r a t i o n o f b i r c h i n the areas o f the mire f o r e s t where 

i t i s a t p r e s e n t an i m p o r t a n t component. F i g . 5.4 shows 

t h a t b o t h b i r c h and a l d e r are n o t r e g e n e r a t i n g w h i l e ash 

and the b a y - w i l l o w a r e , ash e s p e c i a l l y p r o l i f i c a l l y . T his 

i s due t o the same f a c t o r s as discussed above and w i l l 

a p p a r e n t l y cause the same r e s u l t , namely the development 

o f a f o e s t dominated by ash, w i t h o c c a s i o n a l o t h e r 

components, and where b i r c h and a l d e r are n o t i m p o r t a n t . 

The b i r c h - sphagnum woodland 

The data f o r t h i s woodland are p r e s e n t e d i n F i g . 5.5. 

B e t u l a pubescens i s the o n l y t r e e present i n t h i s 

community and, as can be seen from F i g . 5.5, i t forms a 

r e l a t i v e l y even-aged s t a n d where no r e g e n e r a t i o n i s 

o c c u r i n g . The canopy o f t h i s woodland i s open and the 

ground l a y e r , a l t h o u g h complete i s n o t t a l l , b e i n g compared 

m a i n l y o f mosses. Thus shading i s not an i m p o r t a n t 

f a c t o r i n the l a c k o f r e g e n e r a t i o n o f b i r c h i n t h i s wood

l a n d . I t i s p r o b a b l e t h a t the h i g h water t a b l e , which i s 

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

f a c t o r t o g e r m i n a t i o n o f the b i r c h seeds. T h i s may a l s o 

be the reason f o r the l a c k o f any ash s e e d l i n g s o r s a p l i n g s 

i n the community f o r , as we have seen, ash r e q u i r e s some, 

though n o t much, u n s a t u r a t e d s o i l f o r g e r m i n a t i o n and 

s e e d l i n g growth. The reasons f o r the l a c k o f a l d e r are 

more d i f f i c u l t t o a s c e r t a i n a l t h o u g h as we have seen 
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p r e v i o u s l y , t h i s s o i l (group 5 ) , i s p o s s i b l y u n s t a b l e due 

t o the h i g h water c o n t e n t and.lack o f humus and t h i s may 

account, t o some e x t e n t , f o r the l a c k o f a l d e r . 

Thus t h i s community w i l l a l t e r most d r a m a t i c a l l y 

o f a l l the communities o f the South Burn v a l l e y . B i r c h 

w i l l e v e n t u a l l y d i s a p p e a r from the comm.unity and i t w i l l 

n o t be r e p l a c e d by any o t h e r t r e e species f o r , a l t h o u g h 

species which c o u l d e n t e r the area are p r e s e n t , (ash, 

a l d e r and w i l l o w ) , on the evidence p r e s e n t l y a v a i l a b l e 

none of these species are capable of growing under the 

p r e v a i l i n g e n v i r o n m e n t a l c o n d i t i o n s o f the area. Thu.s, 

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

area, namely a s u s t a i n e d drop i n water t a b l e l e v e l , i t 

appears t h a t t h i s community w i l l change from t h a t o f a 

woodland t o a "bog" community. 

The W i l l o w Carr 

F i g . 5.6 shows the d a t a o b t a i n e d f o r t h i s community. 

Two w i l l o w s p e c i e s a t p r e s e n t dominate t h i s community, 

S a l i x c i n e r e a and S. pentandra. From.the d a t a o f F i g . 5.6 

i t can c l e a r l y be seen tha i : S. c i n e r e a i s not r e g e n e r a t i n g 

a t a l l w e l l w h i l e S. pentandra i s t h r i v i n g . I f t h i s t r e n d 

c o n t i n u e s i t i s apparent t h a t S. c i n e r e a w i l l be l o s t from 

t h i s v e g e t a t i o n type and S. pentandra w i l l become the 

dominant species p r e s e n t . 

The reasons f o r t h i s l a c k o f r e g e n e r a t i o n o f S. c i n e r e a 

are n o t c l e a r . I t can o b v i o u s l y germinate and grow w e l l 

i n wet shady c o n d i t i o n s as i t i s found as a sub-canopy 

component o f the a l d e r c a r r , o f t e n i n a s s o c i a t i o n w i t h 

S. pentandra. 
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CHAPTER 6 

DISCUSSION 

I n Chapter 4 i t was shown t h a t the e n v i r o n m e n t a l 

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

v a l l e y do v a r y . I n t h i s c h a p t e r a c o n s i d e r a t i o n o f 

the way i n w hich these v a r i a t i o n s c o n t r o l the d i s t r i b u t i o n 

o f the v e g e t a t i o n u n i t s w i l l be made. I n a d d i t i o n t o t h i s 

a d i s c u s s i o n on the s u c c e s s i o n a l changes looked a t i n 

.Chapter 5 w i l l a l s o be made. 

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

A fundamental reason f o r the presence o f a 

d i f f e r e n t type o f v e g e t a t i o n on the v a l l e y sides compared 

w i t h the v a l l e y f l o o r i s the n a t u r e o f the topography and 

s u b s t r a t u m o f these d i f f e r e n t s i t e s . The v a l l e y s i d e s are 

o f t e n steep and possess a sandy s u b s t r a t e . These f a c t o r s 

combine t o produce a r e l a t i v e l y dry environment w i t h 

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

r u n - o f f on the o c casions when the i n f i l t r a t i o n c a p a c i t y 

o f the s o i l i s exceeded. 

Rapid movement o f r e l a t i v e l y l a r g e amounts o f water 

t h r o u g h the s o i l causes h i g h r a t e s o f l e a c h i n g and so l o s s 

o f exchangeable bases, which causes these s o i l s t o have a 

low percentage base s a t u r a t i o n , and hence a low pH. These 

s o i l s a l s o possess a low c a t i o n exchange c a p a c i t y due t o 

a l a c k o f c o l l o i d a l m a t e r i a l . The low amounts o f o r g a n i c 

c o l l o i d p r e s e n t i n the s o i l i s caused by low r a t e s o f 

o r g a n i c m a t t e r breakdown, brought about by the a c i d 

c o n d i t i o n s > r e d u c i n g the m e t a b o l i c a c t i v i t y o f microorganisms. 
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The l a c k o f i n o r g a n i c c o l l o i d can be i n f e r r e d from the 

sandy n a t u r e o f the s o i l . 

Thus the s o i l s o f the v a l l e y s i d e s have a low c a t i o n 

exchange c a p a c i t y and, because o f l e a c h i n g l o s s e s , a low 

percentage base s a t u r a t i o n . These base^'' poor, d r y , 

a c i d i c c o n d i t i o n s m a i n t a i n a v e g e t a t i o n (group 1) 

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

F i g u r e 6.1 shows the a b i o t i c f a c t o r s measured i n 

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

f ound. The f a c t o r s shown i n t h i s diagram appear t o be, 

on v i s u a l i n s p e c t i o n o f the d a t a , the ones most i m p o r t a n t 

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

the v a l l e y . These f a c t o r s a r e , or are r e l a t e d t o , the 

degree o f d e c o m p o s i t i o n , w a t e r l o g g i n g and the base s t a t u s 

o f the s o i l s . These are a l l f a c t o r s which are i m p o r t a n t 

p r o p e r t i e s o f the o r g a n i c s o i l s of the v a l l e y f l o o r . 

Group 4, the w i l l o w c a r r , i s a s p e c i a l case b e i n g a m i n e r a l 

s o i l o f the v a l l e y f l o o r where unusual c o n d i t i o n s p r e v a i l . 

The f a c t o r s a f f e c t i n g t h i s group w i l l be c o n s i d e r e d l a t e r . 

A t p r e s e n t l e t us c o n s i d e r the environmental f a c t o r s which 

appear t o be i m p o r t a n t i n c o n t r o l l i n g the d i s t r i b u t i o n o f 

the v e g e t a t i o n on the o r g a n i c s o i l s o f the v a l l e y f l o o r . 

The f l o o r o f the South Burn v a l l e y i s s i t u a t e d below a 

s e r i e s o f s p r i n g and seepage l i n e s . T h i s p o s i t i o n i n g has 

two i m p o r t a n t e f f e c t s . F i r s t l y , i t produces an area which 

i s permanently wet and o f t e n waterlogged and secondly 

t h i s wetness impedes microorganism breakdown o f the o r g a n i c 

m a t e r i a l and so produces a s u b s t r a t e which i s organic i n 

n a t u r e . These two f a c t o r s o f w a t e r l o g g i n g and type o f 
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s u b s t r a t e are e x t r e m e l y i m p o r t a n t i n d e t e r m i n i n g the 

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

W a t e r l o g g i n g p l a y s a major r o l e i n d e t e r m i n i n g the 

chemical environment o f a p a r t i c u l a r o r g a n i c s o i l , through 

i t s c o n t r o l o f the o x i d a t i o n - r e d u c t i o n p o t e n t i a l . Under 

d i f f e r e n t redox p o t e n t i a l s d i f f e r e n t elements become 

a v a i l a b l e and a l s o change the form i n which they are i n , 

which a f f e c t s b o t h s o l u b i l i t y , and hence a v a i l a b i l i t y to 

the p l a n t s , and a l s o t o x i c i t y . 

The o r g a n i c n a t u r e o f the m a j o r i t y o f the s o i l s and 

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

the chemical and p h y s i c a l p r o p e r t i e s o f such s o i l s . Organic 

c o l l o i d s , produced on breakdown of o r g a n i c m a t t e r , have a 

h i g h c a t i o n exchange o p a c i t y and so are able t o h o l d a 

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

leached from the v a l l e y s i d e s . 

Organic s o i l s a l s o have t h e i r p h y s i c a l p r o p e r t i e s 

c o n t r o l l e d , t o a l a r g e e x t e n t , by the o r g a n i c m a t t e r i n 

them. The most i m p o r t a n t p h y s i c a l p r o p e r t i e s w i t h i n an 

o r g a n i c s o i l are r e l a t e d t o the water h e l d w i t h i n , and 

moving t h r o u g h , the s o i l . The more water h e l d w i t h i n an 

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

movement o f w a t e r the e q u i l i b r i u m c o n c e n t r a t i o n o f bases 

w i t h i n the s o i l i s lowered; a l s o d i s t a n c e from the source 

o f the groundwater seems t o a f f e c t the base s t a t u s o f the 

s o i l s . The p h y s i c a l and chemical p r o p e r t i e s which are 

c o n t r o l l e d by o r g a n i c m a t t e r are r e l a t e d t o the degree o f 

dec o m p o s i t i o n . 

Degree o f de c o m p o s i t i o n , w a t e r l o g g i n g and the base 
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f a c t o r s o p e r a t i n g i n the s o i l s o f the v a l l e y f l o o r which 

a f f e c t the d i s t r i b u t i o n o f the v e g e t a t i o n u n i t s . F i g . 6.1 

shows t h a t t h e r e are v a r i a t i o n s i n the v a l u e s o f b u l k 

d e n s i t y , w a t e r t a b l e h e i g h t and base s t a t u s between each 

group which appear t o be r e l a t e d to the d i s t r i b u t i o n o f 

the v e g e t a t i o n u n i t s . So how do these f a c t o r s v a r y 

between the d i f f e r e n t v e g e t a t i o n u n i t s and what o t h e r 

v a r i a t i o n i n e n v i r o n m e n t a l f a c t o r s do they cause? 

The a l d e r c a r r (groups 2 and 3) are found growing on 

a woody peat s u b s t r a t e . E a r l i e r i t was shown t h a t group 2 

was p r e s e n t on w e t t e r areas o f the v a l l e y f l o o r w h i l e group 3 

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

areas. Less de c o m p o s i t i o n has occured i n group 2, compared 

w i t h group 3, presumably due t o the h i g h e r water t a b l e 

and w e t t e r c o n d i t i o n s r e d u c i n g o r g a n i c m a t t e r breakdown. 

Thus the p h y s i c a l p r o p e r t i e s o f the s u b s t r a t e o f group 2 

are such t h a t the s o i l s have a r e l a t i v e l y h i g h water 

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

Thus group 2 i s a p h y s i c a l l y u n s t a b l e s u b s t r a t e l i a b l e t o 

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

change i n w a t e r t a b l e h e i g h t . 

C h e m i c a l l y the s o i l s are q u i t e base r i c h (see F i g . 6.1 

t o compare pH^ c a l c i u m and magnesium values from t h i s group 

w i t h o t h e r g r o u p s ) . The r a p i d r a t e o f water movement 

t h r o u g h the s o i l s , and the p r o x i m i t y o f t h i s group t o the 

source o f the base charged groundwater, means t h a t a 

p l e n t i f u l and c o n t i n u o u s supply of bases i s a v a i l a b l e t o 

these s o i l s . The h i g h w a ter t a b l e l e v e l s mean t h a t these 



73 

bases are a v a i l a b l e t o the p l a n t s close t o the s u r f a c e , 

which i s i m p o r t a n t as l i t t l e o f these bases w i l l be h e l d 

i n the s o i l due t o the l a c k o f o r g a n i c c o l l o i d p r e s e n t . 

The d i f f e r e n c e i n the h e i g h t o f the water t a b l e 

between groups 2 and 3 may account f o r the lower base 

c o n c e n t r a t i o n i n group 3 (see F i g . 6.1). Groundwater i s 

the o n l y source o f such bases t o the s o i l and so i f i t i s 

n o t p r e s e n t i n the p h r e a t i c zone then t h e r e w i l l be fewer 

bases a v a i l a b l e i n the s o i l s o l u t i o n . Those bases t h a t 

are a v a i l a b l e are p r o b a b l y d e r i v e d m a i n l y from the 

exchange complex o f the s o i l which i s w e l l developed i n t h i s 

group. T h i s may t o some e x t e n t help t o account f o r the 

l ower base l e v e l s i n group 3 as the h i g h c a t i o n exchange 

c a p a c i t y w i l l t e n d t o remove bases from the groundwater by 

a d s o r p t i o n thus r e d u c i n g t h e i r c o n c e n t r a t i o n i n the s o i l 

s o l u t i o n . The f a c t t h a t these s i t e s are s i t u a t e d some 

way away from the main groundwater source, i . e . the s p r i n g s , 

and t h a t they have low h y d r a u l i c c o n d u c t i v i t y v a l u e s may 

a l s o produce a lower base c o n c e n t r a t i o n i n the s o i l s o f 

group 3. Water r e a c h i n g these s o i l s has passed thro u g h 

o t h e r s o i l s ( c h i e f l y those o f group 2) which may have 

removed bases from the groundwater; w h i l e the movement 

o f w a t e r t h r o u g h the s o i l s o f group 3 i s r e l a t i v e l y slow, 

which w i l l reduce the supply o f bases t o the s o i l . 

Other chemical p r o p e r t i e s o f the s o i l s w i l l a l s o v a r y 

due t o the d i f f e r e n c e s i n w a t e r l o g g i n g i n these two groups. 

Thus due t o the s a t u r a t e d c o n d i t i o n s being c l o s e r t o the 

s u r f a c e i n group 2 11:: i s prot)n,blf t h e r e I s l e s s f r e e 

n i t r a t e i n t h i s group than i n group 3, t h i s lower l e v e l 

b e i n g caused by, h i g h e r r a t e s o f d e n i t r i f i c a t i o n , brought 
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about by w a t e r l o g g i n g , i n group 2. The l e v e l s o f phosphorous 

i n the w e t t e r areas o f group 2 w i l l p r o b a b l y a l s o be 

low e r due t o reduced r a t e s o f m i n e r a l i z a t i o n by m i c r o 

organisms, a g a i n caused by w a t e r l o g g i n g . However, what 

phosphorous i s p r e s e n t i s p r o b a b l y a v a i l a b l e t o the p l a n t s 

as i t i s n o t p r e c i p i t a t e d o r occluded by o x i d i s e d i o n as 

some w i l l be i n group 3. I n b o t h groups s u l p h a t e w i l l 

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

c o n d i t i o n s o f group 2 w i l l p r o b a b l y mean t h a t t h e r e i s 

more s u l p h i d e i n the s u r f a c e l a y e r o f t h i s group. T h i s , 

however, w i l l p r o b a b l y n o t reach t o x i c l e v e l s due t o the 

presence o f reduced i r o n w h i c h w i l l p r e c i p i t a t e out much 

of the s u l p h i d e . However, the d e t e r m i n a t i o n o f the exact 

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

the v a r i a t i o n between these s o i l s , must await f u r t h e r work 

as these n u t r i e n t s were n o t measured here, as the aim was 

o n l y t o determine the major f a c t o r s a f f e c t i n g the 

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

Thus d i f f e r e n c e s i n the degree o f wetness and the 

p r o x i m i t y o f w a t e r l o g g e d c o n d i t i o n s t o the s o i l s u r f a c e 

are major causes o f the d i f f e r e n c e s i n the chemical 

environments o f the wet and damp a l d e r c a r r areas. P l a n t s 

growing i n the wet areas (group 2) must be adapted t o low 

l e v e l s o f n i t r a t e and phosphorous a l t h o u g h the h a b i t a t i s 

g e n e r a l l y q u i t e base r i c h . The p h y s i c a l p r o p e r t i e s o f these 

s o i l s are such t h a t the s o i l o f the wet a l d e r c a r r i s 

somewhat more u n s t a b l e than the d r y e r areas and are a l s o 

more l i a b l e t o r a p i d f l u c t u a t i o n s i n water c o n t e n t than 

the damp areas w i t h any f l u c t u a t i o n i n water t a b l e h e i g h t . 
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The species growing i n the d r y e r a l d e r c a r r areas 

(group 3) l i v e i n a l e s s base r i c h h a b i t a t b ut are 

p r o b a b l y s t i l l a ble t o o b t a i n s u f f i c i e n t bases f o r 

adequate growth. Free n i t r a t e i s probably more abundant 

i n these s o i l s a l t h o u g h phosphorous may be l i m i t e d i n i t s 

a v a i l a b i l i t y . Thus t h e r e are p h y s i c a l and chemical 

d i f f e r e n c e s i n the environments o f groups 2 and 3 which are 

p r i m a r i l y r e l a t e d t o the h e i g h t o f the water t a b l e and 

whic h may t o some e x t e n t account f o r the d i f f e r e n c e s i n 

v e g e t a t i o n n o t e d . 

Group 6 i s s i m i l a r , b u t n o t i d e n t i c a l , i n i t s species 

c o m p o s i t i o n t o group 2. F i g . 6.1 shows t h a t the base 

s t a t u s o f b o t h s o i l s , as shown by the c a l c i u m and magnesium 

c o n c e n t r a t i o n s and a l s o by a s i m i l a r pH, are somewhat 

s i m i l a r and a l s o t h a t the wa t e r t a b l e h e i g h t i s much the 

same. However, the o r g a n i c m a t t e r c o n t e n t s , and the degree 

o f d e c o m p o s i t i o n o f t h a t o r g a n i c m a t t e r , do v a r y . Thus 

the p h y s i c a l p r o p e r t i e s o f the two s o i l s are somewhat 

d i f f e r e n t w i t h group 6 h a v i n g a lower water h o l d i n g c a p a c i t y , 

and so b e i n g more s t a b l e , t h a n group 2. 

Because the depth o f the p h r e a t i c f r i n g e zone i s 

q u i t e s h a l l o w t h e n , as i n group 2, r e d u c i n g c o n d i t i o n s w i l l 

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

again, be l i m i t e d a l t h o u g h n i t r o g e n may be a v a i l a b l e t o the 

p l a n t s i n the form o f ammonia produced by o r g a n i c m a t t e r 

d e c o m p o s i t i o n . Ammonia may a l s o be a n i t r o g e n source i n 

group 2 b u t , due t o the h i g h h y d r a u l i c c o n d c t i v i t y r a t e s 

i n t h i s group, t h i s ammonia may be e a s i l y l o s t from the s o i l . 

However, wa t e r movement i n group 6 w i l l be lower than i n 
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group 2 due t c lo w e r h y d r a u l i c c o n d u c t i v i t y v a l u e s , which 

means t h a t l e s s o f t h i s n i t r o g e n source w i l l be l o s t from 

t h i s s o i l over a g i v e n space o f time. Also as i n group 2, 

s u l p h i d e w i l l be produced; b u t i n group 6 t h e r e i s â  

complete l a c k o f i r o n which w i l l mean t h a t the s u l p h i d e 

l e v e l s may be r e l a t i v e l y h i g h i n t h i s group. These h i g h 

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

t h i s may account f o r t h e i r absence from the v e g e t a t i o n o f 

t h i s group. 

Group 7, l i k e groups 2, 3 and 6, has a s u b s t r a t e 

composed o f a woody pe a t . As can be seen from F i g . 6.1 

t h i s group has a r e l a t i v e l y low base s t a t u s . T his group 

i s dominated by M o l i n i a c a e r u l e a i n the ground l a y e r , a 

species which grows o p t i m a l l y under c o n d i t i o n s o f a 

f l u c t u a t i n g w a t e r t a b l e (Gore and Uequart 1966). The f a c t 

t h a t t h i s s o i l has low base l e v e l s may be due t o the,, f a c t 

t h a t i t i s s i t u a t e d some way away from the s p r i n g l i n e 

and hence any w a t e r r e a c h i n g i t w i l l have a low c o n c e n t r a t i o n 

o f bases p r e s e n t i n i t due t o a d s o r p t i o n by o t h e r s o i l s . 

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

i n the groundwater w i l l be l o s t from the s u b s t r a t e as the 

w a t e r t a b l e i s lowered. Thus th e r e i s a k i n d o f l e a c h i n g 

o c c u r i n g i n t h i s area which may account f o r the low 

percentage base s a t u r a t i o n , and hence the low pH and base 

s t a t u s , o f these s o i l s . 

F i g . 6.1 a l s o shows t h a t these s o i l s have undergone 

a h i g h degree o f d e c o m p o s i t i o n . Thus t h e r e W i l l be slow 

movement o f groundwater t h r o u g h them which w i l l t end t o 

f u r t h e r reduce the supply o f bases t o the s o i l . However, 
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the s o i l s w i l l be q u i t e s t a b l e and not l i a b l e t o r a p i d 

changes i n water c o n t e n t even though i t appears t h a t the 

wa t e r t a b l e f l u c t u a t e s i n t h i s area. 

Thus the v e g e t a t i o n o f group 7 i s growing on a 

r e l a t i v e l y base poor s o i l where phosphate i s p r o b a b l y 

l i m i t e d due t o p r e c i p i t a t i o n by i r o n brought i n t o 

s o l u t i o n by the a c i d i c c o n d i t i o n s and where f r e e n i t r a t e 

may a l s o be somewhat l i m i t e d due to these a c i d c o n d i t i o n s 

i n h i b i t i n g the a c t i v i t y o f n i t r i f y i n g b a c t e r i a . I n 

a d d i t i o n t o t h i s the p l a n t s must also be adapted t o 

p e r i o d i c w a t e r l o g g i n g f o l l o w e d by p e r i o d s o f much lower 

w a t e r c o n t e n t . 

Group 5 i s found growing on a s u b s t r a t e o f f i b r o u s 

peat composed m a i n l y o f mosses. Figure 6.1 shows t h a t 

the base c o n c e n t r a t i o n i n t h i s group i s s i m i l a r t o t h a t o f 

group 3. However, group 5 has a much lower o r g a n i c c o l l o i d 

c o n t e n t due t o a l a c k o f decomposition caused by the h i g h 

groundwater l e v e l ; (see F i g . 6.1). T h e r e f o r e the m a j o r i t y 

o f bases p r e s e n t i n the groundwater are n o t adsorbed i n 

the s o i l complex and so are l i a b l e t o be l o s t from the 

area t h r o u g h w a t e r movement. Such movement i s r a p i d due t o 

the h i g h h y d r a u l i c c o n d u c t i v i t y values t h a t t h i s s o i l 

possesses; t h i s w i l l t e n d t o cause b o t h r a p i d f l u s h i n g 

o f bases and r a p i d renewal i n the area. However, as the 

s i t e i s s i t u a t e d some way from the source o f the groundwater 

t h e n the base c o n c e n t r a t i o n w i l l remain low. 

The l a c k o f d e c o m p o s i t i o n i n these s o i l s means t h a t 

t h e y are u n s t a b l e , b o t h p h y s i c a l l y , due t o the h i g h w a t e r 

t a b l e , and c h e m i c a l l y , as the low water r e t e n t i o n c a p a c i t y 

o f the s o i l means t h a t any drop i n water t a b l e w i l l cause 
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a r a p i d d r a i n i n g o f the s o i l and the l o s s o f the o n l y 

r e a l source o f bases t o the p l a n t s . The p r i m a r y causes of 

these e n v i r o n m e n t a l c o n d i t i o n s i n t h i s area a r e , agai n , 

the groundwater h e i g h t and c h e m i s t r y . These f a c t o r s 

combine t o produce a h a b i t a t where mosses t h r i v e . These 

mosses are n o t e a s i l y decomposed and t h i s i s a f u r t h e r 

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

c o n d i t i o n s . 

Group 4 i s a l s o found on the v a l l e y f l o o r b ut t h i s 

v e g e t a t i o n i s growing on a m i n e r a l s o i l . T h i s s o i l i s 

o b v i o u s l y w e t t e r than the s o i l o f the v a l l e y s i d e s but 

s t i l l has a sandy t e x t u r e a l t h o u g h more c l a y m i n e r a l s 

may be p r e s e n t . From the pH v a l u e o f t h i s s o i l i t appears 

t h a t i t has q u i t e a h i g h percentage base s a t u r a t i o n and 

i s p r o b a b l y q u i t e base r i c h . These c o n d i t i o n s would s u i t 

the growth o f a l d e r i n t h i s area but i t i s l a c k i n g p o s s i b l y , 

a c c o r d i n g t o J e f f r e y s ( 1 9 1 6 ) , due to i t s removal by man. 

T h i s a l l o w e d w i l l o w t o e s t a b l i s h i t s e l f which has tended 

t o shade out a l d e r . 

The presence o f a few i n d i v i d u a l s o f species 

n o r m a l l y found on d i s t u r b e d s i t e s may be caused by the 

topography o f t h i s area o f the v a l l e y . The lowest p o i n t 

o f an a r a b l e f i e l d w h i c h i s a d j a c e n t t o the v a l l e y i s i n 

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

c h e m i c a l s , w i l l r e a c h t h e s i t e o f group 4 and so e n r i c h i t . 

Thus group 4 i s found on a base r i c h , r e l a t i v e l y m o i st 

m i n e r a l s o i l . 

Thus t h e r e are d i f f e r e n c e s i n the p h y s i c a l and 

chemical environments between the h a b i t a t s o f the d i f f e r e n t 

v e g e t a t i o n u n i t s . W i t h i n the area o f the v a l l e y f l o o r base 
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s t a t u s , w a t e r l o g g i n g - and degree of decomposition o f the 

or g a n i c m a t t e r appear t o be the major f a c t o r s c o n t r o l l i n g 

b o t h the p h y s i c a l and chemical environments o f these 

s o i l s . Thus i t can be i n f e r r e d t h a t these are the most 

i m p o r t a n t f a c t o r s which p l a y a p a r t i n c o n t r o l l i n g the 

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

There i s a c l e a r d i s t i n c t i o n between the v e g e t a t i o n 

found on the v a l l e y s i d e s and t h a t on the v a l l e y f l o o r . 

The h a b i t a t o f the v a l l e y s i d e s i s t h a t o f a dry m i n e r a l 

s o i l o f a sandy t e x t u r e w i t h a. low amount o f bases p r e s e n t . 

The o t h e r m i n e r a l s o i l o f the area ( t h e w i l l o w c a r r o f 

group 4) has a much h i g h e r a v a i l a b i l i t y o f water as i t i s 

s i t u a t e d on the v a l l e y f l o o r and so i s s u p p l i e d by ground

wa t e r . This a l s o s u p p l i e s bases leached from the s o i l s 

o f the v a l l e y s i d e s (and a l s o from some l o c a l a g r i c u l t u r a l 

r u n - o f f ) which means t h a t t h i s i s q u i t e a n u t r i e n t r i c h 

h a b i t a t . 

There are v a r i a t i o n s i n the en v i r o n m e n t a l f a c t o r s o f 

the o r g a n i c s o i l s o f the v a l l e y f l o o r . Groups 2 and 6 are 

b o t h base r i c h and b o t h possess a h i g h water t a b l e , these 

s i m i l a r i t i e s b e i n g emphasised by the s i m i l a r species 

c o m p o s i t i o n o f the two areas. The d i f f e r e n c e s t h a t occur 

i n s pecies c o m p o s i t i o n are p o s s i b l y due t o h i g h e r s o i l 

s t a b i l i t y and h i g h e r s u l p h i d e l e v e l s i n group 6. 

Group 3 i s l e s s n u t r i e n t r i c h than these groups and 

possesses a s o i l s t a b i l i t y somewhere between the v a l u e s f o r 

groups 2 and 6. Group 5 has a s i m i l a r n u t r i e n t s t a t u s t o 

group 3 \)ut t h i s group has l e s s s t a b l e p h y s i c a l p r o p e r t i e s . 

Group 7 has a v e r y low base s t a t u s , brought about c h i e f l y 
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by a f l u c t u a t i n g w a t er t a b l e . However, t h i s group 

possesses q u i t e a s t a b l e s u b s t r a t e . 

Thus the v a r i a t i o n s i n the c o m p o s i t i o n o f the 

v e g e t a t i o n u n i t s found growing on the o r g a n i c s o i l s o f 

the v a l l e y f l o o r can be e x p l a i n e d by v a r i a t i o n s i n base 

s t a t u s and p h y s i c a l s t a b i l i t y o f the s u b s t r a t e . I n t u r n 

these e n v i r o n m e n t a l parameters are c o n t r o l l e d m a i n l y by 

w a t e r t a b l e h e i g h t and degree o f decomposition. 

Changes i n s p e c i e s c o m p o s i t i o n i n d i c a t e d by p o p u l a t i o n 
dynamics s t u d y 

As shown i n Chapter 5 the t r e e species o f the area 

are i n a s t a t e o f change w i t h the predominant t r e e s o f 

the p r e s e n t showing s i g n s ( m a i n l y l a c k o f r e g e n e r a t i o n ) 

o f disappearance from the area. Thus on the v a l l e y f l o o r 

a l d e r and b i r c h w i l l e v e n t u a l l y disappear from the area 

as no new t r e e s grow t o take the place o f o l d d y i n g ones. 

Ash w i l l take the p l a c e o f these species over much o f the 

v a l l e y f l o o r , and indeed t h i s process i s b e g i n n i n g a l r e a d y . 

Thus, assuming t h a t the e n v i r o n m e n t a l c o n d i t i o n s w i t h i n 

the v a l l e y remain u n a l t e r e d the m a j o r i t y o f the s i t e w i l l 

go t o an ash woodland. The o n l y change i n e n v i r o n m e n t a l 

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

l o w e r i n g o f the w a t e r t a b l e . However, t h i s would p r o b a b l y 

o n l y have the e f f e c t o f enhancing the r a t e o f change and 

p r o d u c i n g a b e t t e r developed ash woodland. 

There are two areas o f the v a l l e y f l o o r w hich, on 

p r e s e n t evidence, appear n o t t o be changing t o an ash 

woodland. Ther.e are group 5, the 1)1 r c h woodland w i t h moss 

ground l a y e r , and group 4, the w i l l o w c a r r area. Present 

evidence suggests t h a t group 5 w i l l e v e n t u a l l y l o s e i t s 

t r e e cover as no r e g e n e r a t i o n o f any species i s o c c u r i n g 



i n t h i s zone. The major cause o f t h i s appears t o be the 

groundwater h e i g h t b e i n g so c l o s e to the s u r f a c e . Thus, 

again w i t h no change i n e n v i r o n m e n t a l c o n d i t i o n s , i t 

appears t h a t the area o f group 5 w i l l become a sphagnum 

bog surrounded by ash woodland. 

W i t h i n group 4, the w i l l o w c a r r , i t appears t h a t 

t h e r e w i l l be v e r y l i t t l e change i n the type o f woodland. 

Evidence p r e s e n t e d here shows t h a t w i l l o w i s m a i n t a i n i n g 

i t s predominance i n the area. However, t h e r e may be a 

change i n dominant species w i t h S a l i x c i n e r e a , the present 

dominant, b e i n g r e p l a c e d by S. pentandra. 

On the v a l l e y s i d e s b i r c h , the present dominant, 

i s s l o w l y b e i n g r e p l a c e d as t r e e s d i e and are not r e p l a c e d 

by r e g e n e r a t i o n . On the f e l l s i d e o f the v a l l e y , on the 

s o u t h east f a c i n g s l o p e s , oak i s the predominant 

replacement t r e e w h i l e on the n o r t h west f a c i n g slope 

o f the o p p o s i t e s i d e oak i s not i m p o r t a n t and sycamore 

i s the major t r e e moving i n . 

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

out on the major t r e e s p e c i e s o f each v e g e t a t i o n u n i t . 

I t i s much more d i f f i c u l t and i m p r e c i s e t o c a r r y out a 

s i m i l a r a n a l y s i s on the ground f l o r a o f the p r e s e n t woodland 

and t o make p r e d i c t i o n s c o n c e r n i n g any f u t u r e change i n 

species c o m p o s i t i o n . T h e r e f o r e , no attempt w i l l be made 

here t o suggest what the ground f l o r a o f the replacement 

woodland w i l l be l i k e . 

Thus the woodlands o f the South Burn v a l l e y are I n a 

s t a t e o f change whic h , w i t h no i n t e r f e r e n c e by man o r 

d r a s t i c change i n e n v i r o n m e n t a l c o n d i t i o n , w i l l e v e n t u a l l y 
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cause the development o f ash v^^oodland over l a r g e areas 

o f the v a l l e y f l o o r . Small s e c t i o n s o f t h i s v a l l e y f l o o r 

w i l l , however, possess a d i f f e r e n t v e g e t a t i o n w i t h a small 

s e c t i o n m a i n t a i n i n g a w i l l o w c a r r and another area being 

composed o f a sphagnum bog. The v a l l e y s i d e s w i l l a l s o 

change t h e i r woodland type w i t h the f e l l s i d e s u p p o r t i n g 

an oak f o r e s t w h i l e the o p p o s i t e side w i l l be dominated 

by sycamore. 
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APPENDIX 1 

The f o l l o w i n g t a b l e s g i v e the species l i s t s f o r 

the seven groups o f v e g e t a t i o n found i n the South Burn 

v a l l e y . F i g u r e s f o r p e r c e n t constancy, p e r c e n t average 

cover and i n d i c a t o r v a l u e are also g i v e n . 

Percent constancy 

This i s a v a l u e o f the number o f times a 

p a r t i c u l a r species occurs i n the group, expressed as 

a percentage. 

Percent average cover 

T h i s i s a percentage v a l u e o f the average cover o f 

each s p e c i e s w i t h i n the sample area o f the v e g e t a t i o n 

u n i t , a f t e r c o r r e c t i n g f o r p e r c e n t constancy ( i . e . 

abundance) o f the species i n t h a t area. I t i s c a l c u l a t e d 

i n the f o l l o w i n g way. The mean value o f the cover 

abundance, f i g u r e f o r the species i n the area i s c a l c u l a t e d 

and t h i s i s then expressed as a percentage. This mean 

percentage v a l u e i s then m u l t i p l i e d by the abundance 

o f the species i n the area and d i v i d e d by the sample area 

o f t h a t v e g e t a t i o n u n i t . Thus 

where C = c o r r e c t e d p e r c e n t average cover 

y = p e r c e n t constancy (abundance) 

X = mean percentage cover c a l c u l a t e d from the cover 
abundance f i g u r e s g i v e n 

A = area o f v e g e t a t i o n u n i t i n the sample. 

Using the Domin cover abundance scale; a + was used 

t o r e p r e s e n t 0.5% cover; v a l u e s between 1 and 4 on the 
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s c a l e were rounded up t o the nearest whole number ( t h u s 

a mean v a l u e o f 3.5 when c a l c u l a t e d was taken t o rep r e s e n t 

4% cover on the g r o u n d ) . W i t h c a l c u l a t e d mean values o f 

5 and above the p e r c e n t cover on the ground was 

c a l c u l a t e d i n the f o l l o w i n g way. I f a v a l u e o f 5.5 was 

o b t a i n e d f o r the mean v a l u e o f the cover abundance 

v a l u e s o f a p a r t i c u l a r s p e c i e s , then t h i s was taken t o 

r e p r e s e n t 15% cover on the ground as i t l i e s h a l f way 

between 5% and 25%, r o u g h l y the upper l i m i t o f Domin 

v a l u e 5 and the lower l i m i t o f Do.mi h v a l u e 6 r e s p e c t i v e l y . 

T h i s method o f e x p r e s s i n g the percentage cover o f 

a p a r t i c u l a r s pecies i n an area of v e g e t a t i o n , a l t h o u g h 

somewhat i n a c c u r a t e , o f f e r s a b e t t e r way o f e x p r e s s i n g 

the r e l a t i v e p r o p o r t i o n s o f abundance and cover o f 

spe c i e s p r e s e n t i n a g i v e n area than the f i v e c l a s s e s o f 

abundance ( i . e . Dominant, Abundant, Frequent, Occasional 

and Rare) t r a d i t i o n a l l y used by B r i t i s h e c o l o g i s t s . W i t h 

a f i n e r cover abundance s c a l e many o f the i n a c c u r a c i e s 

o f t h i s method would be e l i m i n a t e d and t h i s technique 

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

importance o f a p a r t i c u l a r species i n a g i v e n community. 

The i n d i c a t o r v a l u e /' . • > >, 

The v a l u e i s c a l c u l a t e d u s i n g Goodall's (1953b) 

method. Only v a l u e s s i g n i f i c a n t l y d i f f e r e n t a t the 0.05 

l e v e l are shown. Those species which have i n d i c a t o r 

v a l u e s shown were used t o d i f f e r e n t i a t e the v e g e t a t i o n 

u n i t s i n t h i s s t u d y w h i l e those species marked * were used 

i n the h i e r a r c h i c a l syntaxonomic c l a s s i f i c a t i o n d e s c r i b e d 

p r e v i o u s l y . 



TABLE 1 : Species l i s t from the 0 } ^ i l i d o - B e tuleturn (Sub-ass 
Vaccinetosum) (group l ) woodland o f the v a l l e y 
s i d e s o f the South Burn 

Tree and Sub-canopy l a y e r s % constancy % average I n d i c a t o r 
cover value 

Acer Pseudoplatanus 
•^Betula pubescens 
*Quercus p e t r a e a 
*Sorbus a u c u p a r i a 

Ground f l o r a 

Anthoxanthum odoratum 
Arrenatherum e l a t i u s 
^ C a l l u n a v u l g a r i s 
Deschampsia f l e x u o s a 
D i g i t a l i s purpurea 
Galium c r u c i a t a 
Galium s a x a t i l e 
*Holcus m o l l i s 
Lapsana communis 
* L o n i c e r a periclymenum 
* O x a l i s a c e t o s e l l a 
P o t e n t i l l a e r e c t a 
Rubus f r u t i c o s u s agg. 
Rubus idaeus 
S t e l l a r i a h o l o s t e a 
Teucrium s c o r o d o n i a 
•^Vaceinium m y r t i l i s 
V e r o n i c a chamaedrys 

A t h y r i u m f i l i x - f e m m i n a 
D r y o p t e r i s f i l i x - m a s 
Equisetum s y l v a t i c u m 
* P t e r i d i u m a q u i l i n u m 

A c r o c l a d i u m cuspidatum 
Brachythecium r u t a b u l u m 
*Pleurozium s c h r e b e r i 
Pseudosc>ileropodium purum 
Sphagnum plumulosum 

12 3 11.200 
100 70 0.83 9 
36 1.8 7.296 
24 1.2 1.44 

20 3 20.96 
4 0.2 20.96 

20 0.8 20.96 
80 36 5.344 
32 1.28 11.200 
8 0.32 6.320 

12 0.48 3.070 
44 4.4 19.870 
12 0.48 3.066 
24 0.96 
28 1.12 -
12 0.24 -
52 2.08 -
4 1.32 -

20 4.00 1.44 
16 0.80 16.08 
20 3.00 6.32 
8 0.16 — 

32 1.6 -
12 0.24 -
8 0.16 -

64 3.20 9.810 

8 0.16 — 
8 0.16 -

12 0.36 11.200 
12 0.60 11.200 
8 0.24 -

67.2 
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TABLE 2 : Species l i s t from the Osmundo-Al netum (Sub-ass 
Chrysosplenietosum) (group 2) woodland o f the 
South Burn V a l l e y f l o o r 

Tree and Sub-canopy l a y e r s % constancy % average 
cover 

I n d i c a t o r 
value 

*Alnus g l u t i n o s a 100 80.00 2.63 
B e t u l a pubescens 25 1.25 -
F r a x i n u s e x c e l s i o r 60 3.00 2.09 
* S a l i x c i n e r e a 10 0.20 -
* S a l i x pentandra 5 0.25 -
Sorbus a u c u p a r i a 20 0.80 — 

Ground l a y e r 

Ajuga r e p t a n s 15 0.36 4.16 
A n g e l i c a s y l v a t i c a 15 0.36 -
C a l t h a p a l u s t r i s 75 4.46 16.95 
Cardamine amara 5 0.24 -
Cardamine p r a t e n s i s 45 2.14 1.28 
Carex l a e v i g a t a 40 2.38 14.48 
Carex remota 35 2.08 4.75 
^Chrysosplenium o p p o s i t i f o l i u m 10 3.45 8.29 
•'^Cirsium p a l u s t r e 20 0.48 -
C r e p i s paludosa 80 4.76 7.72 
D a c t h y l l o r h i z a f u s c h i i 15 0.36 
Deschampsia c e s p i t o s a 15 0.89 -
Deschampsia f l e x u o s a 5 0.05 -
^Eupatorium cannabinum 20 1.19 -
F i l i p e n d u l a u l m a r i a 100 5.95 5.68 
Galium a p a r i n e 20 0.48 -
Geranium r o b e r t a n i u m 15 2.14 -
G l y c e r i a f l u i t a n s 15 11.60 14.48 
Herecleum s p o n d i l i u m 5 . 0.12 -
Juncus conglomeratus 15 0.71 -
Juncus e f f u s u s 30 1.78 2.09 
Lapsana communis 5 0.05 -
L o n i c e r a periclymenum 10 0.36 -
Lysimachia nemorum 20 0.72 6.23 
^Mentha a q u a t i c a 40 1.90 5.63 
M e r c u r i a l i s p e r e n n i s 10 0.36 -
•^Oenanth c r o c a t a 70 4.17 26.86 
O x a l i s a c e t o s e l l a 25 1.10 -
P h a l a r i s arundinacae 20 0.72 3.33 
Poa t r i v i a l i s 35 1.66 -
Ranunculus repens 90 4.28 8.85 
Rubus f r u t i c o s u s agg. 20 0.72 -
Rumex conglomeratus 5 0.12 -
S c u t e l l a r i a g a l e r i c u l a t a 5 0.05 -
Stachys s y l v e s t r i s 35 2.08 1.68 
U r t i c a d i o i c a 5 0.05 -V a l e r i a n a d i o i c a 5 0.05 -
V a l e r i a n a o f f i c i a n a l i s 45 1.07 1.29 
V e r o n i c a chamaedrys 10 0.36 -
Viburnum e p u l i s 5 0.05 -
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V i o l a p a l u s t r i s 5 0.05 -

A t h y r i u m f i l i x - f e m m i n a 35 1.25 -
D r y o p t e r i s d i l a t a t a 20 0.48 -
D r y o p t e r i s f i l i x - m a s 25 0.89 1 .53 
Equisetum f l u v i a t i l e 10 0.05 -
Equisetum p a l u s t r e 55 1.30 8 .29 
Equisetum s y l v a t i c u m 90 2.14 -

Acrocladium cuspidatum 30 0.71 2 .78 
Brachythecium r u t a b u l u m 30 1.07 5 .81 
Eurhymchium praelongum 10 0.05 8 .29 
Mnium hornum 5 0.05 -
Mnium undulatum 5 0.05 -
* P e l l i a e p i p h y l l a 35 0.42 4 .75 
Sphagnum plumulosum 5 0.05 -
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TABLE 3 : Species l i s t from the Osmundo-Al netum (Chrysos
p l e n i e t o s u m sub-ass.) (group 3) woodland o f the 
South Burn v a l l e y f l o o r 

Tree and Sub-canopy l a y e r s % constancy % average I n d i c a 
cover v a l u 

^Alnus g l u t i n o s a 100 100 1.53 
B e t u l a pubescens 10 0.25 - . 
F r a x i n u s e x c e l s i o r 70 17.50 1.99 
•^Salix c i n e r e a 10 0.25 -
Sorbus a u c u p a r i a 10 0.25 -
Ground l a y e r 

Anemone n e m o r a l l i s 20 1.50 3.56 
A n g e l i c a s y l v a t i c a 10 0.75 -
C a l t h a p a l u s t r i s 20 1.50 -
Cardamine amara 10 1.00 -
Cardamine p r a t e n s i s 90 6.75 4.62 
•^Carex p a n i c u l a t a 100 50.00 27.88 
•'^Cirsium p a l u s t r e 10 0.125 -
C r e p i s paludosa. 20 1.5 -
D a c t h y l l o r h i z a f u s c h i i 20 0.25 -
^Eupatorium cannabinum 40 4.00 4.91 
F i l i p e n d u l a u l m a r i a 20 2.50 -
Galium a p a r i n e 10 0.50 -
Juncus conglomeratus 10 0.50 -
Lysimachia nemorum 20 1.00 -
Mentha a q u a t i c a 20 1.50 -
M e r c u r i a l i s p e r e n n i s 20 2.00 -
Oenanth c r o c a t p 10 1.00 -
O x a l i s a c e t o s e l l a 40 5.00 -
P h a l a r i s arundinacae 20 1.00 
Poa t r i v i a l i s 50 6.25 1.07 
P o t e n t i l l a e r e c t a 20 2.00 -
Ranunculus .repens 20 2.00 -
Rubus f r u t i c o s u s agg. 60 6.00 -
Rubus idaeus 20 2.50 3.56 
Stachys s y l v e s t r i s 20 2.50 -
Vaccinium m y r t i l i s 10 1.25 -
V a l e r i a n a o f f i c i a n a l i s 20 1.00 -
V e r o n i c a chamaedrys 10 1.00 -
Viburnum e p u l i s 10 1.25 -
A t h y r i u m f i l i x - f e m m i n a 90 11.25 2.00 
D r y o p t e r i s d i l a t a t a 30 3.00 2.45 
D r y o p t e r i s f i l i x - m a s 20 2.00 -
Equisetum f l u v i a t i l e 20 0.25 2.26 
Equisetum p a l u s t r e 20 1 .00 -
E q u i s e t u m y 1 v a 11. c u m 90 4. BO -
A c r o c l a d i u m cuspidatum 20 1.50 _ 
P e l l i a e p i p h y l l a 30 0.75 -
Sphagnum f i m b r i c a t u m 10 0.25 -
Sphagnum squarrosum 20 2.00 -
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TABLE 4 : Species l i s t from the Crepido-Saliceturn pentandrae 
a s s o c i a t i o n (group 4) of the South Burn v a l l e y 
f l o o r 

Tree and Sub-canopy l a y e r s % constancy % average I n d i c a t o r 
cover value 

^ B e t u l a pubescens 30 5.36 
Crataegus monogyna 15 2.68 
Quercus p e t r a e a 30 16.07 
* S a l i x c i n e r e a 85 88.04 16.74 
^ S a l i x pentandra 45 40.18 10.29 

Ground l a y e r 

A g r o s t i s t e n u i s 15 0.27 
A n g e l i c a paludosa 15 0.27 
A n g e l i c a s y l v a t i c a 70 10.00 5.77 
Arrenatherum e l a t i u s 60 8.57 25.33 
Cardamine p r a t e n s i s 15 0.27 
C i r s i u m p a l u s t r e 15 0.27 
^Cre p i s paludosa 30 2.14 
Deschampsia c e s p i t o s a 45 8.04 7.06 
D i g i t a l i s purpurea 15 1.07 
E p i l o b i u m a n g u s t i f o l i u m 15 26.79 10.29 
Festuca r u b r a 15 0.27 
F i l i p e n d u l a u l m a r i a 45 24.10 
Galaeopsis t e t r a h i t 15 0.27 
Galium a p a r i n e 70 10.00 6.81 
Geranium r o b e r t a n i u m 45 8.04 15.12 
Herecleum s p o n d i l i u m 45 3.21 25.08 
Holcus l a n a t u s 30 42.85 3.84 
O x a l i s a c e t o s e l l a 15 13.39 
Poa t r i v i a l i s 100 14.28 4.06 
Rubus f r u t i c o s u s agg. 45 8.03 -
Rubus idaeus 15 2.14 
Rumex a c e t o s e l l a 15 0.27 10.29 
Stachys s y l v e s t r i s 70 37.50 4.35 
S t e l l a r i a graminae 15 0.27 10.29 
S t e l l a r i a h o l o s t e a 60 8.57 6.18 
U r t i c a d i o i c a 60 10.71 25.33 
V a l e r i a n a o f f i c i a n a l i s 60 8.57 

A t h y r i u m f i l i x - f e m m i n a 15 17.67 
Equisetum s y l v a t i c u m 30 3.21 
P t e r i d i u m a q u i l i n u m 15 26.78 



TABLE 5 : Species l i s t f rom the Beluletum p u b e s c e n t i s 
a s s o c i a t i o n (group 5) woodland o f the South Burn 
v a l l e y f l o o r 

Tree l a y e r % constancy % average I n d i c a t o r 
cover value 

^ B e t u l a pubescens 

Ground l a y e r 

A g r o s t i s canina 
*Deschampsia f l e x u o s a 
Holcus m o l l i s 
Juncus a c u t i f l o r u s 
Juncus e f f u s u s 
L otus u l i g i n o s u s 
M o l i n i a c a e r u l e a 
P o t e n t i l l a e r e c t a 
Rubus f r u t i c o s u s agg. 

A t h y r i u m f i l i x - f e m m i n a 
D r y o p t e r i s d i l a t a t a 
Equisetum p a l u s t r e 
Equisetum s y l v a t i c u m 
P t e r i d i u m a q u i l i n u m 

•'^Polytrichium commune 
•^Sphagnum f i m b r i c a t u m 
•^Sphagnum p a l u s t r e 
^Sphagnum plumulosum 
^Sphagnum recurvum 
Sphagnum squarrosum 

100 

43 
86 
14 
28 
57 
14 
28 
28 
14 

14 
14 
14 

100 
14 

57 
57 
28 
14 
43 

100 

85.00 0.397 

4.61 5.27 
12.28 1.85 
0.25 -
4.00 5.77 
6.10 4.27 
1.50 10.29 
5.00 -
3.00 -
1.00 -
1.00 _ 
1.50 -
1.00 -

10.71 -
0.25 -

20.36 5.08 
10.18 4.27 
4.00 3.84 
2.50 -
7.68 17.81 

17.87 6.72 
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TABLE 6 : Species l i s t f rom the Osmundo-Alneturn a s s o c i a t i o n 
(group 6) o f the South Burn v a l l e y f l o o r 

Tree and Sub-canopy l a y e r s % constancy % average I n d i c a 
cover valu< 

^Alnus g l u t i n o s a 48 50 
B e t u l a pubescens 100 ' 100 0.42-
F r a x i n u s e x c e l s i o r 32 6.6 — 
* S a l i x pentandra 16 3.3 
Ground l a y e r 

Ajuga r e p t a n s 16 0.33 
Anemone n e m o r a l l i s 32 4.00 7.00 
A n g e l i c a s y l v a t i c a 48 4.00 2.51 
B e t o n i c a o f f i c i a n a l i s 16 3.33 12.33 
Cardamine amara 16 2.66 — 
Cardamine p r a t e n s i s 16 0.33 — 
Carex l a e v i g a t a 16 2.66 — 
Carex n i g r a 16 2.66 12.33 
Carex remota 48 8.00 3.44 
^ C i r s i u m p a l u s t r e 90 7.50 8.23 
Cr e p i s paludosa 16 2.66 — 
D a c t h y l l o r h i z a f u s c h i i 32 2.66 2.64 
•^Eupatorium cannabinum 32 80.00 — 
F i l i p e n d u l a u l m a r i a 66 11.00 — 
Holcus l a n a t u s 48 1.00 12.33 
Holcus m o l l i s 16 0.33 — 
Juncus a c u t i f l o r u s 16 22.00 
Juncus conglomeratus 16 1.33 . _ • 

L o n i c e r a periclymenum 66 1.38 3.91 
^Mentha a q u a t i c a 16 22 .00 3.44 
Poa t r i v i a l i s 16 0.33 — 
P o t e n t i l l a e r e c t a 16 0.33 — 
Ranunculus repens 50 8.33 
Rubus f r u t i c o s u s agg. 16 0.33 _ 
S c r o p h u l a r i a a q u a t i c a 16 0.33 12.33 
S c r o p h u l a r i a nodosa 16 2.66 12.33 
Succisa p r a t e n s i s 16 1.33 12.33 
Symphytum o f f i c i a n a l i s 16 0.33 12.33 
T u s s i l a g o f a r f a r a 16 2.66 12.33 
V a l e r i a n a o f f i c i a n a l i s 90 15.00 -

A t h y r i u m f i l i x - f e m m i n a 32 5.33 
Equisetum f l u v i a t i l e 16 0.33 — 
Equisetum s y l v a t i c u m 90 11.25 
P t e r i d i u m a q u i l i n u m 16 3.33 -

P o l y t r i c h i u m commune 16 3.33 
Sphagnum f i m b r i c a t u m 16 16.66 — 
Sphagnum squarrosum 32 5.33 — 
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TABLE 7 : Species l i s t f r om the M o l i n i a s o c i e t y group 
(group 7) o f the South Burn v a l l e y f l o o r 

Trees % constancy % average Indica-
cover valu< 

Alnus g l u t i n o s a 30 11.25 
"'^Betula pubescens 100 87.50 0.52 
Fr a x i n u s e x c e l s i o r 10 1.25 -
Ground l a y e r 

A g r o s t i s c a n i n a 40 4.00 6.6 
Galium s a x a t i l e 10 15.00 -
Holcus m o l l i s 10 1.25 -
Juncus a c u t i f l o r u s 10 1.00 -
Juncus e f f u s u s 10 0.125 
L o n i c e r a periclymenum 10 0.125 -
•^Molinia c a e r u l e a 100 100.00 19.63 
O x a l i s a c e t o s e l l a 10 1.00 -
P o t e n t i l l a e r e c t a 10 1.00 -
Rubus f r u t i c o s u s agg. 60 7.50 -
A t h y r i u m f i l i x - f e m m i n a 20 2.00 
Equisetum s y l v a t i c u m 50 2.50 -
Aulacomnium p a l u s t r e 20 0.25 21.80 
Mnium hornum 20 1.50 5.91 
P o l y t r i c h i u m commune 50 37.50 5.22 
Sphagnum f i m b r i c a t u m 50 6.25 4.26 
Sphagnum p a l u s t r e 30 3.00 2.26 
Sphagnum plumulosum 20 1.00 -
Sphagnum recurvum 10 0.75 -
Sphagnum squarrosum 50 45.00 1.97 
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APPENDIX 2 
ADDITIONAL METHODS USED IN THE STUDIES OF THE ENVIRONMENTAL 
FACTORS 

D e t e r m i n a t i o n o f the c o n c e n t r a t i o n o f HCO^ 

Bic a r b o n a t e i s h y d r o l y s e d : 

HCO" + Ĥ O ^ ̂ 2^*^3 

and OH" i o n s are produced. The c o n c e n t r a t i o n o f b i c a r b o n a t e 

i o n s i n s o l u t i o n can t h e r e f o r e be determined by t i t r a t i n g 

the sample w i t h s t a n d a r d a c i d ( t h e r e b y removing 0H~) 

u n t i l the e q u a t i o n has moved co m p l e t e l y t o the r i g h t . 

T h i s i s known as the a l k a l i n i t y . BDH 4.5 i n d i c a t o r i s 

used as an i n d i c a t o r o f the end p o i n t , the c o l o u r change 

b e i n g from b l u e g r e y . N/100 HCL i s used as the t i t r a n t . 

D e t e r m i n a t i o n o f f i e l d c a p a c i t y 

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

a f t e r drainage by g r a v i t y . I t can be determined i n the 

f o l l o w i n g way. A f i l t e r t u n n e l i s weighed and then 

plugged w i t h c o t t o n wool which has been soaked i n a l c o h o l . 

The t u n n e l i s th e n p l a c e d over a beaker and a known weight 

o f o v e n - d r i e d s o i l i s p l a c e d i n i t . 50 ml o f water i s 

the n added and l e f t u n t i l the s o i l i s s a t u r a t e d . The c o t t o n 

wool p l u g i s th e n removed and the water a l l o w e d t o d r a i n 

away. When wat e r movement has ceased the f u n n e l and I t s 

c o n t e n t s are weighed. Percent m o i s t u r e a t f i e l d c a p a c i t y 

can then be c a l c u l a t e d from 

I n c r e a s e i n we i g h t o f s o i l . 
Weight o f oven d r y s o i l ^ 
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D e t e r m i n a t i o n o f the c o n c e n t r a t i o n o f d i s s o l v e d bases i n 

the groundwater o f the o r g a n i c s s o i l s . 

To o b t a i n these measurements an Atomic A b s o r b t i o n 

Spectrophotometer was used. 
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