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ABSTRACT 

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

s a l t i n g s  i n  t h e  r o l e  o f  s e a  de fence .  

The o b j e c t i v e  h a s  been  t o  i d e n t i f y  s i t es  of major  s a l t i n g s  and t o  d i s c u s s  

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

i d e n t i f y i n g  any problems,  and i f  t h e r e  are, how t h e y  a r e  b e i n g  t a c k l e d .  

D i s c u s s i o n s  were h e l d  w i t h  v a r i o u s  r e p r e s e n t a t i v e s  from Water A u t h o r i t i e s ,  

t h e  N a t u r e  Conservancy C o u n c i l  and t h e  I n s t i t u t e  of  T e r r e s t r i a l  Ecology t o  

d e t e r m i n e  any p a r a l l e l  r e s e a r c h .  R e l e v a n t  l i t e r a t u r e  was a l s o  reviewed and 

i n f o r m a t i o n  sough t  as t o  whe the r  r e l a t e d  r e s e a r c h  i s  b e i n g  c a r r i e d  o u t  

e l s e w h e r e  i n  t h e  U n i t e d  Kingdom. 

The areas most t r o u b l e d  by e r o s i o n  o r  ' d i e  back'  are i d e n t i f i e d  and t h e  

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

F i n a l l y ,  recommendations a r e  made f o r  f u t u r e  r e s e a r c h  i n  co-opera t ion  w i t h  

o t h e r  i n t e r e s t e d  b o d i e s .  

T h i s  r e p o r t  w a s  p r e p a r e d  f o r  t h e  M i n i s t r y  of A g r i c u l t u r e ,  F i s h e r i e s  and 

Food, w i t h i n  t h e  r e s e a r c h  programme commission 14C. The d e p a r t m e n t a l  

p r o j e c t  o f f i c e r  i s  M r  A J A l l i s o n  w h i l e  t h e  company's nominated p r o j e c t  

o f f i c e r  i s  D r  S W Hunt ing ton .  

For  f u r t h e r  i n f o r m a t i o n  o n  t h i s  r e p o r t ,  p l e a s e  c o n t a c t  M r  J Welsby, C o a s t a l  

P r o c e s s e s  S e c t i o n ,  C o a s t a l  E n g i n e e r i n g  Group, Mari t ime E n g i n e e r i n g  

Department.  
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1 INTRODUCTION 

T h i s  r e v i e w ,  u n d e r t a k e n  f o r  t h e  M i n i s t r y  of  

A g r i c u l t u r e ,  F i s h e r i e s  and  Food,  i s  a n  i n i t i a l  p r o j e c t  

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

s a l t i n g s  w i t h  s p e c i a l  r e f e r e n c e  t o  t h o s e  which  form a n  

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

t h e  U n i t e d  Kingdom. 

I t  h a s  b e e n  e s t i m a t e d  t h a t  a l m o s t  t e n  p e r  c e n t  of t h e  

c o a s t l i n e  o f  England  and Wales i s  b o r d e r e d  by 

s a l t i n g s ,  t h u s  t h e  c h o i c e  of  s i t e s  r ev i ewed  h a s  had t o  

be  somewhat s u b j e c t i v e .  A l a r g e  p r o p o r t i o n  of  

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

t h e s e  come unde r  t h e  Land D r a i n a g e  Ac t  of  1 9 7 6 ,  which 

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

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

t h i s  Act  u s u a l l y  l i e s  w i t h  t h e  a r e a  Water  A u t h o r i t y ,  

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

n a t u r e  r e s e r v e s  and a s  s u c h  a r e  m a i n t a i n e d  by v a r i o u s  

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

Conse rvancy  C o u n c i l  and  t h e  N a t i o n a l  T r u s t .  Many of  

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

c o m p r i s e  n o t h i n g  more t h a n  e a r t h  o r  c l a y  embankments 

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

r e d u c e  t h e  wave a c t i o n  a t  t h e  main  l i n e  of  s e a  

d e f e n c e .  I t  i s  t h u s  most  i m p o r t a n t  t o  m a i n t a i n  

h e a l t h y  c o a s t a l  s a l t i  ngs.  

Major  s i t es  were i d e n t i f i e d ,  and  v i s i t s  we re  made t o  

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

e n g i n e e r s .  The e n g i n e e r s  were  a s k e d  t o  i d e n t i f y  any  

v u l n e r a b l e  s t r e t c h e s ,  what  t h e i r  p rob lems  were  and how 

t h e y  were  b e i n g  t a c k l e d .  They were  a l s o  a s k e d  what 

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

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

t h e  e x i s t i n g  s a l t i n g s .  A v i s i t  was made t o  t h e  

o f f i c e s  of  t h e  N a t u r e  Conse rvancy  C o u n c i l  (N.C.C.) and 

tht> 1 n s t  i t u t  e of  T e r r e s t  r i , ~ l  Eco logy  where t h e  n ~ t u r e  



of  t h e  s t u d y  was d i s c u s s e d  and mutua l  problems and 

p a r a l l e l  r e s e a r c h  i d e  n t i  f i e d .  When i t  was d i s c o v e r e d  

t h a t  t h e  N.C.C.  we re  c u r r e n t l y  r e s e a r c h i n g  s a l t  marsh 

v e g e t a t i o n  t h i s  r ev iew was amended t o  a b r i e f  s y n o p s i s  

of t h e  m a j o r  s a l t i n g s  i n  England and Wales w i t h  

p a r t i c u l a r  r e f e r e n c e  t o  r e c l a m a t i o n  and r e g e n e r a t i o n  

i n  a  m a i n l y  e n g i n e e r i n g  s e n s e .  

I n  t h i s  r e p o r t ,  C h a p t e r  Two l o o k s  a t  s a l t i n g s  a s  a n  

e n g i n e e r i n g  medium a n d  t h e i r  e f f e c t i v e n e s s  a s  

c o a s t l i n e  p r o t e c t i o n ,  C h a p t e r  T h r e e  r ev i ews  t h e  

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

t h e  s t r e s s e s  imposed by t h e  e l e m e n t s .  A r e v i e w  of 

s p e c i f i c  s i t e s  a r o u n d  t h e  c o a s t s  of England and Wales 

i s  g i v e n  i n  C h a p t e r  F o u r  and t h i s  i s  fo l lowed  by t h e  

o b s e r v a t i o n s ,  c o n c l u s i o n s  and recommendations.  

F i n a l l y ,  a  b i b l i o g r a p h y  c o n t a i n i n g  some of t h e  

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

S i x .  



2 SALT MARSHES 

The mos t  m a r i t i m e  of  a l l  m a r s h e s  a r e  t h o s e  wh ich  

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

i n  s e a  w a t e r .  I n  t h e  c o n t e x t  of  t h i s  r e v i e w ,  a  

s a l t i n g  i s  g i v e n  t o  be a n  e x p a n s e  of s a l t  marsh w i t h  

t h e  s e a  o n  o n e  s i d e ,  i e  n o t  a n  e n c l o s e d  marsh.  

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

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

and  t h e  day t o  day  s t r e s s e s  imposed i n  a  c o a s t a l  

e n v i r o n m e n t  a r e  e x p l a i n e d .  

2 . l  E v o l u t i o n  

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

and owe t h e i r  o r i g i n  t o  t h e  f i n e  muds, s i l t s  and s a n d s  

wh ich  a r e  t r a n s p o r t e d  i n  s u s p e n s i o n  by t h e  t i d e s  and 

seaward  f l o w i n g  r i v e r s  t o  some s u f f i c i e n t l y  s h e l t e r e d  

s p o t .  D u r i n g  t h e  p e r i o d  o v e r  h i g h  t i d e  when t h e  

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

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

d e p o s i t i o n  t a k e s  p l a c e .  The f o u n d a t i o n  o n  wh ich  a  

s a l t i n g  e v e n t u a l l y  e v o l v e s  i s  o f t e n  a  f l a t  o r  g e n t l y  

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

t h e s e  mud f l a t s  b u i l d  u p ,  a l g a e  t e n d  t o  form on  t h e  

s u r f a c e  and e v e n t u a l l y  l a r g e r  s a l t  and  

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

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

conditions a r e  f a v o u r a b l e  t h e y  w i l l  s e t t l e  o u t  Ln t h e  

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

when t h e  s i l t  h a s  b u i l t  up t o  a  r e a s o n a b l e  l e v e l  a s  

g e r m i n a t i o n  needs  a  p e r i o d  of  s e v e r a l  h o u r s  of  

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

i t  h a s  d e v e l o p e d ,  s l o w s  down t h e  w a t e r  movement t h u s  

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

t h e  l e v e l  o f  t h e  mud f l a t s .  The v e g e t a t i o n  u s u a l l y  

c a n a l i s e s  t h e  e b b i n g  w a t e r ,  forming  low i s l a n d s ,  and 

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

s t i l l  f u r t h e r .  



Once t h e  v e g e t a t e d  f l a t s  have  been  b u i l t  u p ,  t h u s  

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

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

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

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

t h e  f l o w s  c o n f i n e d  i n  t h e  ma in  t o  t h e  c h a n n e l s .  The 

g rowth  o f  a  s a l t i n g  c a n  be  e i t h e r  seaward  from t h e  

c o a s t  ( e g  D e n g i e ,  E s s e x ) ,  l andward  from a n  o f f s h o r e  

b a r  o r  s p i t  ( e g  S c o l t  Head I s l a n d ,  N o r f o l k )  o r  a l o n g  

t h e  c o a s t  a s  a t  S t e r t  F l a t s  i n  t h e  B r i s t o l  Channel .  

Around t h e  c o a s t s  o f  t h e  U n i t e d  Kingdom, s a l t i n g s  f a l l  

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

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

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

d i s t i n c t  s e q u e n c e  o f  v e g e t a t i o n  which  changes  a s  t h e  

s a l t i n g  m a t u r e s .  On t h e  w e s t e r n  and n o r t h  e a s t e r n  

c o a s t s  t h e  s o i l  i s  p r e d o m i n a n t l y  of  muddy s a n d  and t h e  

v e g e t a t i o n  i s  c h a r a c t e r i s e d  e s s e n t i a l l y  by t h e  

dominance of  g r a s s e s ,  commo n l y  P u c i n e l l i a  m a r i  t ima  

( s a l t  marsh  g r a s s )  i n  t h e  l o w e r  marsh and J u n c u s  

g e r a r d i i  ( s a l t  m a r s h  r u s h )  i n  t h e  mid and u p p e r  

marsh .  

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

d i f f e r s  from t h a t  of  t h e  w e s t  c o a s t  i n  t h a t  t h e  

g r a s s e s  a r e  not  s o  p redominan t  and  h e r b s  s u c h  a s  A s t e r  

t r i p o l i u m  ( s e a  a s t e r ) ,  Limonium s p p  ( s e a  l a v e n d e r ) ,  

Armer i a  m a r i t i m a  ( t h r i f t )  and  P l a n t a g o  m a r i t i m a  ( s e a  

p l a n t a i  n) a r e  common. 

S o i l  o n  t h e  s o u t h  c o a s t  i s  commonly a  s o f t  c l a y  o r  

s i l t y  mud. The v e g e t a t i o n  h e r e  i s  c h a r a c t e r i s e d  by 

t h e  dominance of  S p a r t i n a  a n g l i c a  ( c o r d  g r a s s ) ,  a  

v i g o r o u s  p e r e n n i a l  s a l t  marsh  g r a s s  which  forms 

c i r c u l a r  p a t c h e s  o r  e x t e n s i v e  'meadows' .  



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

f i r s t  a p p e a r e d  i n  S o u t h a m p t o n  W a t e r  i n  1870 .  S i n c e  

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

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

e v o l v e d  f rom t h e  o r i g i n a l  p l a n t  and  now d o m i n a t e s  a 

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

down t o  a b o u t  mean  s e a  l e v e l .  S p a r t i n a  t r a p s  s e d i m e n t  

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

s a l t i n g s  q u i t e  q u i - c k l y .  T h i s  c a n  b e  s e e n  on  s a l t i n g s  

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

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

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

t h a t  s i n c e  i t s  i n t r o d u c t i o n ,  S p a r t i n a  h a s  changed  t h e  

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

T a n s l e y  (Ref  6 1 )  s t a t e d  i n  1939  t h a t  no o t h e r  s p e c i e s  

o f  s a l t  ma r sh  p l a n t  i n  n o r t h  w e s t  E u r o p e  h a s  a n y t h i n g  

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

l a n d  f rom t h e  sea. 

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

mixed e m o t i o n s :  n a t u r a l i s t s  and e c o l o g i s t s  would l i k e  

t o  c u r t a i l  i t s  g r o w t h  t o  a l l o w  o t h e r  s a l t  ma r sh  

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

s p r e a d  c u t s  down t h e  s i z e  o f  t h e  m u d f l a t s  whe re  

w i l d f o w l  a n d  w a d e r s  f e e d .  O t h e r s  see t h e  s p r e a d  o f  

v e g e t a t i o n  a s  a  means  o f  s l o w i n g  down t h e  t h r e a t  o f  

c o a s t a l  e r o s i o n .  

O t h e r  common s a l t  m a r s h  p l a n t s  i n c l u d e  E e l  g r a s s  

( Z o s t e r a  m a r i n a )  w h i c h  g rows  m a i n l y  n e a r  and be low  t h e  

low s p r i n g  t i d e  m a r k ,  a n d  G l a s s w o r t  ( S a l i c o r n i a ) .  

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

o f  a  s a l t i n g  r e v e a l s  i t s  c o m p l e x i t y .  F u n d a m e n t a l l y  i t  

relie:; o n  t h e  t r a n s p o r t  a n d  d e p o s i t i o n  o f  s e d i m e n t  and  

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

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

and c l i m a t e  a l l  e x e r t  a n  i n f l u e n c e  i n  the way a 



s a l t i n g  w i l l  d e v e l o p  ani! t h e  t y p e  of v e g e t a t i o n  t i l a t  

w i l  L e s t a b l i s h  i t s e l f .  

The most common use of a n  e s t a b l i s h e d  s a l t i n g  i s  

p r o b a b l y  f o r  g r a z i n g ,  a l t h o u g h  haymaking is  p o p u l a r  on  

t h e  h i g h e r  ground of  t h e  mar shes  of t h e  n o r t h e r n  

c o a s t s  of  H o l l a n d  and Germany. A l a r g e  p r o p o r t i o n  of  

saltings a round  t h e  c o a s t  of t h e  U n i t e d  Kingdom are 

d e s i g n a t e d  n a t u r e  r e s e r v e s  and are h i g h l y  v a l u e d  by 

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

2 . 2  Imposed s t r e s s e s  

The  s t r e s s e s  imposed o n  a c o a s t a l  s a t l i n g  a r e  

f o r m i d a b l e .  On t h e  h y d r a u l i c  s i d e  t h e r e  a r e  f o r c e s  

imposed by t i d e s ,  waves and t h e  i n t e r r u p t i o n  of t h e  

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

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

o r  m a r i n e  s o u r c e  i s  e s s e n t i a l .  D i m i n u t i o n  o r  

i n t e r r u p t i o n  of s u p p l y  i s  o f t e n  caused  by c o a s t a l  

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

A l s o  t h e  removal  o r  d e t e r i o r a t i o n  of a  s h e l t e r i n g  

r i d g e  o r  b a r  c a n  l e a d  t o  a n  i n c r e a s e  i n  wave a c t i v i t y  

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

Damage t o  t h e  e c o l o g y  of  a s a l t i n g  c a n  p r e s e n t  i t s e l f  

i n  t h e  form of  p o l l u t i o n .  T h i s  c a n  o c c u r  a s  t h e  

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

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

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

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

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

The  s u b - s e c t i o n s  below l o o k  a t  b o t h  h y d r a u l i c  and 

e c o l o g i c a l  t y p e s  of S t r e s s .  



2.2.1 H y d r a u l i c  stresses 

These  c a n  be  summed up unde r  t h e  h e a d i n g s  t i d e s  and 

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

Thus t h e  ver t ica l  growth  o f  a s a l t i n g  i s  r e l a t e d  t o  

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

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

p l a n t  t h a t  w i l l  e s t a b l i s h  i t s e l f )  and t h e  s e d i m e n t  

s u p p l y  

F o r  example  i n  t h e  B r i s t o l  Channel  t h e  t i d a l  r a n g e  c a n  

be i n  e x c e s s  of  t w e l v e  metres and h e r e  t h e  v e r t i c a l  

g rowth  o f  a s a l t i n g  c a n  exceed  f o u r  m e t r e s .  I n  a  

s m a l l  t i d a l  r a n g e  however,  s a l t i n g s  have a  much 

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

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

depend ing  on t h e  d i r e c t i o n ,  t h i s  c a n  induce  e i t h e r  

a c c r e t i o n  o r  e r o s i o n .  

A longshore  sed imen t  t r a n s p o r t  i s  a l s o  dependen t  on t h e  

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

Landward movement however,  i s  dependen t  on t h e  wave 

t y p e ,  w i t h  l o n g  p e r i o d  low waves d e p o s i t i n g  more 

m a t e r i a l  t h a n  t h e y  d r a g  away ( c o n s t r u c t i v e )  and s h o r t  

p e r i o d  s t e e p  waves removing more t h a n  t h e y  s u p p l y  

( d e s t r u c t i v e ) .  Wave a c t i o n  of  t h e  d e s t r u c t i v e  t y p e  

can  a l s o  of c o u r s e  s c o u r  t h e  seaward  edge of  t h e  t i d a l  

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

C o a s t a l  s a l t i n g s  a r e  a t  t h e  whim of t h e  e l e m e n t s ,  and 

a l t h o u g h  t h e y  c a n  grow up t o  accommodate a  g r a d u a l  sea 

l e v e l  r i s e  i f  s e d i m e n t  i s  a v a i l a b l e ,  s e a  l e v e l  rise o r  

a  l o n g  t e r m  change  i n  t h e  c o a s t a l  (wave) c l i m a t e  may 

w e l l  p l a y  a  l a r g e  p a r t  i n  t h e i r  e v e n t u a l  demise ,  as 

w i l l  n change  i n  s ed imen t  s u p p l y  caused  pe rhaps  by t h e  

c o n s L r u c t i o n  u p d r i f t  of some form of c o a s t a l  

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

clownd r i f t  s u p p l y .  



Vegetation, on which saltings rely, is essentially 

dynamic and as such vulnerable. Pollution is one 

cause of plant mortality. This comes in many forms 

and can range from chemical substances used in 

agriculture or industry to polluted sewage and oil. 

This has led in some areas to the growth of green 

algae, to the detriment in some cases of the saltmarsh 

vegetation. Oil pollution from refinery effluent can 

also cause the death of salt marsh vegetation although 

some types of plant can tolerate it to some extent. 

Unfortunately, emulsifiers used to disperse oil 

pollution can also kill off salting vegetation. 

Die-back along the edge of a salting, and in and 

around saltpans in the marsh itself, has been the 

cause of much speculation but currently its cause is 

not known. One suggestion put forward is that 

Spartina Anglica, a salt marsh flora that dominates on 

the south coast has, since the fifties, been in a 

state of degeneration. It is not known how or why 

this occurs and the situation could be cyclic. 

Degeneration due to public access is thought to be 

minimal because of the saturated nature of the 

marshlands although trampling can have a marked effect 

through soil compaction. 



3 COASTAL ENGINEERING 

ASPECTS 

I t  h a s  l o n g  been  r e c o g n i s e d  t h a t  t h e  e x i s t e n c e  of 

s a l t i n g s  s eaward  o f  a  c o a s t a l  embankment i s  b e n e f i c i a l  

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

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

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

impac t  o f  wave f o r c e s  a t  t h e  c o a s t l i n e .  T h i s  i n  t u r n  

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

s t a n d a r d  t h a n  would o t h e r w i s e  be  n e c e s s a r y  and t h u s  

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

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

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

t h e  s a l t i n g s .  

I t  i s  no t  t h e  p u r p o s e  of  t h i s  r e p o r t  t o  go  i n t o  

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

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

from s i t e  t o  s i t e .  I t  i s  assumed however t h a t  t h e r e  

would be  economic j u s t i f i c a t i o n  f o r  t h e  c o a s t a l  

a u t h o r i t y  t o  e n s u r e  a  minimum w i d t h  based  o n  t h e  

c a l c u l a t i o n  o f  s e a  w a l l  pe r fo rmance .  The i m p o r t a n c e  

of t h i s  i s  d e m o n s t r a t e d  i n  v a r i o u s  r e p o r t s  and 

p r e v i o u s  s t u d i e s .  H.R.1,. R e p o r t  EX 9 2 4  d e m o n s t r a t e s  

t h e  i m p o r t a n c e  of a  berm f r o n t i n g  a  s e a  w a l l  o n  t h e  

wave o v e r t o p p i n g  and t h e  r e q u i r e d  c r e s t  h e i g h t  t o  

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

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

depend ing  o n  t h e  s i t e ,  u n t i l  a n  optimum of 50 t o  80m 

i s  r e a c h e d .  

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

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

however e s s e n t i a l l y  dynamic and  v u l n e r a b l e ,  and where  

used  a s  p a r t  of a  s e a  d e f e n c e  s y s t e m ,  must  be 

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

c o a s t l i n e  is  no t  i n c r e a s e d .  E r o s i o n  of t h e  s a l t i n g s  

~ O L -  w h a t e v e r  r e a s o n  w i l l  l e a d  t o  i n c r e a s e d  wave 



a c t i v i t y  a t  t h e  man-made sea  d e f e n c e s .  I n  t h e  c a s e  of  

c l a y  embankments  t h i s  c o u l d  l e a d  t o  t h e  l o s s  o f  t o e  

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

f a c e .  I n  e x t r e m e  cases, i n c r e a s e d  p e r m e a b i l i t y ,  s a l t  

w a t e r  i n t r u s i o n  and  p o s s i b l e  s l i p  f a i l u r e  of t h e  b a c k  

f a c e  c o u l d  o c c u r .  T h e s e  p r o b l e m s  c o u l d  of  c o u r s e  b e  

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

t h e  f l o o d b a n k  d i m e n s i o n s  b u t  t h i s  s o l u t i o n  would  b e  

e x p e n s i v e .  

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

R a n w e l l  (Ref  5 0 )  f o u n d  t h a t  o n  a  r a p i d l y  a c c r e t i n g  

m a r s h  i n  B r i d g w a t e r  Bay i t  was p o s s i b l e  t o  i d e n t i f y  

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

s u p p l y .  I n  s p r i n g  a n d  summer, mud i s  d e p o s i t e d  a t  t h e  

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

t h e  au tumn.  D u r i n g  t h e  w i n t e r  months  t h e r e  i s  e i t h e r  

no c h a n g e  o r  s l i g h t  e r o s i o n .  He a l s o  s u g g e s t s  t h a t  

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

d e r i v e d  f r o m  t h o s e  s u c c e s s i v e l y  l o w e r .  

I t  i s  i m p o r t a n t  t h e r e f o r e  t o  u n d e r s t a n d ,  m o n i t o r ,  

p r o m o t e  a n d  r e i n s t a t e  s a l t i n g s  f rom t h e  o u t s e t .  Where 

t h e y  a r e  c u r r e n t l y  i n  a  s t a t e  of  e r o s i o n  t h e r e  a r e  

v a r i o u s  ways i n  w h i c h  t h e  p r o b l e m s  h a v e  and  c a n  b e  

t a c k l e d .  On t h e  e n g i n e e r i n g  s i d e  t h i s  i s  u s u a l l y  

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

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

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

R e c l a m a t i o n  o f  h e a l t h y  a r e a s  o f  s a l t i n g s  i s  a n o t h e r  

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

i n  t h e  f o l l o w i n g  s e c t i o n s .  T h e  f o l l o w i n g  t h r e e  s u b  

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

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

s a l t i n g s  ( a n d  n o t  c r e e k  e d g e s  w i t h i n  t h e  m a r s h ) ,  

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



3.1 R e c l a m a t  i o n  

Where  s a l t i n g s  f o r m  a n  i n t e g r a l  p a r t  o f  t h e  sea 

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

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

a r e a .  

H o w e v e r ,  coastal  r e c l a m a t i o n  o f  s a l t i n g s  h a s  t a k e n  

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

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

s t r i p s .  I n  t h e  Wash r e c l a m a t i o n  h a s  b e e n  d o n e  i n  t h i s  

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

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

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

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

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

a c r o s s  t h e  m a r s h  p a r a l l e l  t o  t h e  s h o r e .  E m b a n k m e n t s ,  

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

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

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

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

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

mater ia l  f r o m  a n  a d j a c e n t  o f f s h o r e  area,  pumping  i t  

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

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

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

o n  t h e  s e a w a r d  s i d e  o f  t h e  f l o o d b a n k  w i l l  u s u a l l y  

b u i l d  u p  a g a i n  g r a d u a l l y  a n d  n a t u r a l l y .  

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

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

Wash ,  Morecambe  B a y ,  t h e  S o l w a y  F i r t h  a n d  t h e  R i b b l e  

E s t u a r y  i n  t h i s  c o u n t r y  a n d  t h e  W a d d e n s e e  area o f  

H o l l a n d  a n d  Germany .  Some o f  t h e s e  m e t h o d s  a r e  g i v e n  

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

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

a r e a .  



3 . 2  R e g e n e r a t i o n  

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

r e c o v e r i n g  t h o s e  t h a t  h a v e  b e e n  l o s t .  I t  would  d e p e n d  

of c o u r s e  o n  how t h e y  w e r e  l o s t  a n d  w o u l d  be of  l i t t l e  

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

a r e a  was c u t  o f f .  I t  c a n  b e  d o n e  i n  s e v e r a l  ways b u t  

i s  u s u a l l y  a c h i e v e d  by p l a c i n g  brushwood a r o u n d  a  

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

a n d  p r o m o t i n g  g r o w t h  by t r a p p i n g  t h e  s e d i m e n t .  

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

l a y i n g  o f  b i o - d e g r a d a b l e  n a t u r a l  g e o - t e x t i l e s .  T h e s e  

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

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

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

s t a b i l i s e  a n d  g e n e r a t e  g r o w t h  a t  t h e  same t i m e .  

T a k i n g  t h i s  theme f u r t h e r ,  t h e  p l a n t i n g  o f  a r t i f i c i a l  

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

v e g e t a t i o n  t o  g a i n  a  f o o t h o l d .  

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

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

of  b rushwood f e n c i n g  ( a  l a b o u r  i n t e n s i v e  o p e r a t i o n )  . 
T h i s  w i l l  t e n d  t o  a c c e l e r a t e  t h e  b u i l d  up o f  s e d i m e n t  

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

A  scheme s u c h  a s  t h i s ,  t o  r e g e n e r a t e  a l a r g e  s e c t i o n  

o f  c o a s t a l  s a l t i n g s ,  i s  underway  o n  t h e  E s s e x  c o a s t .  

Known a s  t h e  S c h l e s w i g - H o l s t e i n  method  i t  i s  e x p l a i n e d  

i n  d e t a i l  i n  s e c t i o n  4 .1 .4 .  

Work o n  s a l t i n g s  i n  H o l l a n d  a n d  Germany h a s  shown t h a t  

a n  e x i s t i n g  d e g e n e r a t i n g  m a r s h  c a n  b e  r e j u v e n a t e d  by 

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

p a t t e r n  i n  a  s i m i l a r  way t o  t h o s e  i n  t h e  e n c l o s u r e s  

m e n t i o n e d  a b o v e .  

As p a r t  o f  t h e  r e g e n e r a t i o n  work i t  m i g h t  b e  p o s s i b l e  

t o  f i l l  i n ,  a r t i f i c i a l l y ,  t h e  r e g e n e r a t i v e  compounds.  



This would require the right material which may well 

be dredged from silted up areas in the vicinity. It 

would however require permission, it is thought, 

either from M.A.F.F. under the Food and Environmental 

Protection Act, or the Crown Estate Commissioners. 

Regeneration, if applied in a National Nature Reserve 

(NNR) or a Site of Special Scientific Interest (SSSI) 

(and most salt marshes are) requires permission from 

the Nature Conservancy Council (NCC). 

3.3 Stabilisation 

Stabilisation differs from reclamation (which is done 

to gain land from the sea) and regeneration (which 

aims to build up ailing saltings) in that its aim is 

simply to maintain the existing situation. 

To deter erosion and to protect and stabilise the mud 

flats, geo-fabrics in the form of plastic sheeting 

have been experimented with in the tidal inlets of 

110 l land and Denmark. 

On the north bank of the Severn Estuary, where 

saltings are often found on two distinct levels, 

rubble is often placed to protect the bank face 

between the two levels. 

Another form of stabilisation yet to be tried is 

. .17-! if! i . i ; .?  :::.nxctc?d. This synt:hetic r ~ : . ? t i ~ r ' , n l  is 

clipped to an open grid mat and can thus be laid on 

the seaward edge of an eroding salting to any 

required length. Under water the buoyant strands 

stand upright thereby reducing the local flow 

velocities. If successful it could be taken up and 

used again elsewhere. 

Protection of the hinterland, landward of the 

saltings, is in some areas provided by natural sand 

dunes. These dunes, n t  the mercy of the prevai~ling 



d u n e s .  ' i 'hesc  d u n e s ,  a t  t h e  mercy  of t l ~ e  p r e v a i l i n g  

w i n d s ,  a r e  o f t e n  s t a b i l i s e d  b y  k i d d i n g  ( e g  b rushwood  

f e n c l n g )  o r  g a b i o n s  o r  by  p l a n t i n g  w i t h  v e g e t a t i o n  

such  a s  marram g r a s s .  

3 . 4  O f f s h o r e  

p r o t e c t i o n  

E x p l a i n e d  i n  more d e t a i l  i n  s e c t i o n  4 .1 .4 ,  t h i s  i s  

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

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

o f f s h o r e .  T h i s  o f f s h o r e  p r o t e c t i o n  a c t s  as a 

b r e a k w a t e r  t o  d i s s i p a t e  i n c o m i n g  wave e n e r g y  and  a l l o w  

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

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

t h e  s a l t i n g s .  

Where t h e  f a c e  o f  t h e  sa l t ings  i s  b e i n g  e r o d e d  by  wave  

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

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

d e t e r  s c o u r .  A r t i f i c i a l  s e a w e e d  i n  t h e  fo rm o f  

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

t o  b e  t r i e d  i n  s e v e r a l  t e s t  t r i a l s  o n  t h e  E s s e x  

s a l t i n g s .  



4 REVIEW OF MAJOR 

SITES 

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

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

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

o f  t h e  m a j o r  s i tes  f r i n g i n g  t h e  e a s t ,  s o u t h  a n d  w e s t  

c o a s t s  o f  E n g l a n d  a n d  W a l e s .  T h i s  was a l s o  d i c t a t e d  

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

A f i v e  y e a r  s t u d y  o f  t h e  s a l t  m a r s h e s  of G r e a t  B r i t a i n  

i s  b e i n g  u n d e r t a k e n  by t h e  N a t u r e  C o n s e r v a n c y  C o u n c i l .  

A l t h o u g h  t h i s  r e p o r t ,  d u e  f o r  p u b l i c a t i o n  i n  1 9 8 8 ,  

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

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

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

S y m p o s i a  t o  b e  h e l d  i n  1987  i n c l u d e  t h o s e  b y  t h e  

E s t u a r i n e  a n d  B r a c k i s h  W a t e r  S c i e n c e s  A s s o c i a t i o n  o n  

"The  Wash" i n  A p r i l  a n d  ( i n  c o n j u n c t i o n  w i t h  t h e  

N a t u r e  C o n s e r v a n c y  C o u n c i l )  " F r i n g i n g  H a b i t a t s "  i n  

J u l y .  

W i t h  t h e s e  s t u d i e s  i n  mind t h e  f o l l o w i n g  s u b s e c t i o n s  

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

W a t e r  A u t h o r i t y  E n g i n e e r s  a n d ,  w h e r e  t h e r e  a r e  

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

r e v i e w e d  a r e  i n  c l o c k w i s e  o r d e r  c o v e r i n g  E n g l a n d  a n d  

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

s o u t h  c o a s t  a n d  w e s t  c o a s t .  

4 . 1  T h e  E a s t  c o a s t  

On t h i s  c o a s t ,  f r o n t i n g  t h e  N o r t h  S e a ,  t h e  F o u r  m a i n  

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

l .  t h e  L i n d i s f a r n e  a r e a ,  s h e l t e r e d  by Holy I s l a n d ,  o n  

t h e  N o r t h u m b e r l a n d  c o a s t ,  

2. tile n o r t h e a s t  c-.o;is t o f  L i n c o l n s h i r e  whi-c11 i n c l ~ u d e s  

t h e  s o u t h  bank o f  t h e  Humber E s t u a r y ,  



3 .  N o r t l l  N o r f o l k  f r o m  H u n s t c l n t o ~ i  e a s t  t o  S h e r i n g h a m ,  

a  nd 

4 .  t h e  c o a s t  o f  E s s e x  b e t w e e n  J a y w i c k  S a n d s  i n  t h e  

n o r t h  a n d  S h o e b u r y n e s s  o n  t h e  T h a m e s  E s t u a r y .  

O t h e r  s i t e s  w h i c h  a r e  l a r g e l y  e s t u a r i a l  s u c h  a s  t h e  

Wash a n d  t h e  e s t u a r i e s  o f  t h e  K e n t  c o a s t  a r e  commented  

u p o n  b r i e f l y .  

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

e n v i r o n m e n t  a s  s t o r m s  g e n e r a t e d  i n  t h e  n o r t h  sweep  

down  t h e  N o r t h  S e a ,  g e n e r a t i n g  a  s u r g e  a t  h i g h  t i d e  i n  

t h e  b o t t l e n e c k  b e t w e e n  E a s t  A n g l i a  a n d  t h e  

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

a l o n g  t h e  l o w l y i n g  s o u t h - e a s t  c o a s t l i n e  w i t h  

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

4 .l . l  L i n d i s f a r n e  

I n  t h e  L i n d i s f a r n e  - H o l y  I s l a n d  a r e a  t h e r e  a r e  

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

by  t h e  I s l a n d  i t s e l f .  T h e r e  a r e  no s i g n i f i c a n t  

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

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

e r o s i o n .  S p a r t  i n a ,  f i r s t  p l a n t e d  i n  1 9 2 9 ,  p r o t e c t s  

t h e  more  v u l n e r a b l e  a r e a s  t o  t h e  s o u t h  a n d  w e s t  a n d  

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

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

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

a u s p i c e s  o f  t h e  L i n d i s f a r n e  N a t i o n a l  N a t u r e  R e s e r v e .  

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

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

a re  f e w  man-made d e f e n c e s ,  a n d  l o w  l y i n g  l a n d  n e a r  

Fenham i s  t h o u g h t  t o  b e  e r o d i n g  some two metres p e r  

y e a r .  







4.1 .2  L i n c o l n s h i r e  

T h e r e  a re  t w o  ma in  areas o f  s a l t i n g s  h e r e ,  o n e  i n  t h e  

s o u t h  s t r e t c h i n g  f rom G i b r a l t a r  P o i n t  round t h e  Wash 

E s t u a r y .  The  o t h e r  i s  o n  t h e  n o r t h  and  e a s t  c o a s t l i n e  

f rom W h i t t o n  on  t h e  s o u t h e r n  bank of  t h e  Humber 

E s t u a r y  s o u t h  t o  T h e d d l e t h o r p e  o n  t h e  c o a s t .  T h e r e  

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

p r o t e c t e d  by h a r d  d e f e n c e s  as a t  Grimsby a n d  

C l e e t h o r p e s .  

The  s a l t i n g s  o n  t h e  s o u t h e r n  s h o r e  o f  t h e  Humber 

E s t u a r y  a r e ,  i n  t h e  main ,  t h e  r e s p o n s i b i l i t y  of  

A n g l i a n  Wate r  and  are i n  a g e n e r a l  s t a t e  o f  e r o s i o n .  

S e v e r a l  d i f f e r e n t  methods  a r e  b e i n g  employed t o  h a l t  

t h i s  p r o c e s s  i n c l u d i n g  t h e  u s e  of  k i d d i n g  ( e g  

brushwood f e n c i n g )  t o  h o l d  up t h e  r i v e r  s e d i m e n t .  

When t h i s  h a s  b e e n  d o n e ,  marram g r a s s  i s  p l a n t e d  t o  

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

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

d i s c o u r a g e d  a s  i t s  p r o l i f i c  g rowth  and ground c o v e r  

makes i t  d i f f i c u l t  f o r  wading b i r d s  t o  f e e d  i n  t h e  

mud. I n  o t h e r  p l a c e s  r o c k  i s  b e i n g  dumped c l o s e  

i n s h o r e  t o  p r o t e c t  t h e  e a r t h  embankments f rom becoming 

unde rmined .  T h i s  i s  e x p e n s i v e  as t h e r e  is  now no s l a g  

coming f rom t h e  s t e e l  m i l l s ,  and t h e  L i n c o l n s h i r e  

q u a r r i e s  a r e  m o s t l y  of l i m e s t o n e  which i s  t o o  s o f t  and  

e a s i l y  e r o d e d .  The  r o c k  h a s  t o  come from q u a r r i e s  i n  

D e r b y s h i r e .  T h e r e  seems t o  be a  l o t  o f  s i l t  i n  

s u s p e n s i o n  a n d  a n y  o b s t r u c t i o n  q u i c k l y  b u i l d s  u p  

s e d i m e n t  a r o u n d  i t .  K i d d i n g ,  b u c k t h o r n  and c h e s t  nu t  

p a l i n g  seems t o  work w e l l  i n  t h i s  s i t u a t i o n .  From 

o b s e r v a t i o n  i t  would seem l i k e l y  t h a t  t h e  low w a t e r  

c h a n n e l  o n  t h i s  s i d e  of  t h e  E s t u a r y  is  meande r ing  

toward  t h e  s o u t h  bank ,  push ing  t h e  f a s t  f l o w i n g  r i v e r  

a c r o s s  and t h i s  migh t  w e l l  be p l a y i n g  a  rnajor r o l e  i n  

c a u s i n g  t h e  p rob lems  h e r e .  



N o r t i ~  o f  tile E s t u a r y ,  o n  t h e  t l o l d e r n e s s  Bank,  s a l t i n g s  

a r e  e v i d e n t  f r o m  a  p o i n t  j u s t  e a s t  o f  H u l l  t o  S p u r n  

P o i n t .  A t  Sunk  I s l a n d ,  t w e l v e  s q u a r e  miles of l a n d  

h a s  b e e n  r e c l a i m e d  b y  d y k e s  a n d  b a n k s .  A s t o n e  w a l l  

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

C u r r e n t l y ,  a s u r v e y  o f  t h e  Humber E s t u a r y  i s  b e i n g  

c a r r i e d  o u t  b y  The  I n s t i t u t e  o f  E s t u a r i a l  and  C o a s t a l  

S t u d i e s  o f  H u l l  U n i v e r s i t y .  T h e  s t u d y ,  e n t i t l e d ,  

" S p a r t i n a  i n  t h e  Humber E s t u a r y ,  P r e s e n t  and R e c e n t " ,  

i s  b e i n g  c a r r i e d  o u t  a t  t h e  r e q u e s t  o f  t h e  N a t u r e  

C o n s e r v a n c y  C o u n c i l .  

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

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

i s  a l s o  t h e  r e s p o n s i b i l i t y  o f  A n g l i a n  W a t e r .  Much o f  

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

A n g l i a n  W a t e r ' s  l o c a l  e n g i n e e r  s a i d  t h e y  h a v e  no 

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

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

down t h e  R i v e r  Humber,  d r i f t s  i n t o  t h i s  a r e a .  

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

t h e  s a l t i n g s  g e n e r a l l y  ( a s  i n  m o s t  o t h e r  a r e a s ) ,  t h e y  

would  o b v i o u s l y  i n f o r m  A n g l i a n  W a t e r  o f  a n y  p r o b l e m s  

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

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

embankments  a n d  s a n d  d u n e s .  Any l o c a l  e r o s i o n  n o t i c e d  

is  c u r t a i l e d  w i t h  t h e  u s e  o f  k i d d i n g .  As t h e  

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

l i t t l e  o r  no r e c l a m a t i o n  work .  T h e  l o c a l  e n g i n e e r  

c o u l d  remember  o n l y  o n e  p i e c e  o f  l a n d  r e c l a i m e d  and 

t h a t  was y e a r s  a g o  a t  T e t n e y ,  s o u t h  o f  t h e  Haven. 

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

t h e i r  p a r t  as s e a  d e f e n c e .  As t h e  d r i f t  i s  g e n e r a l l y  

s o u t h w a r d  down t h e  L i n c o l n s h i r e  c o a s t  i t :  seems l i k e l y  

t h a t  t h e  s e d i m e n t ,  f l o w i n g  s e a w a r d  down t h e  Humber 

c o n t r i b u t e s  i n  no small m e a s u r e  t o  t h e  a c c r e t i n g  f l a t s  

s o u t h  o f  C l e e t h o r p e s .  I n  f a c t  t h e  c o a s t  s o u t h - e a s t  of  
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Grimsby i s  f l a n k e d  by a l l u v i a l  f l a t s  and s a l t i n g s ,  

p r o t e c t e d  a t  t h e  s h o r e l i n e  ( e x c e p t  a t  C l e e t h o r p e s  

whe re  t h e r e  i s  a  low c l i f f  of b o u l d e r  c l a y )  by s a n d y  

b e a c h e s  and  low d u n e s .  

The  a r e a  of  t h e  Wash E s t u a r y  c o n t a i n s  L i n c o l n s h i r e ' s  

most w e l l  known s a l t i n g s .  H e r e ,  s t r i p s  o f  l a n d  have  

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

method e x p l a i n e d  i n  s e c t i o n  3 .1 .  T h e r e  a r e  t h e r e f o r e  

s e v e r a l  l i n e s  o f  e a r t h  embankments a round  most  o f  t h e  

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

a r e a  o f  s a l t i n g  i s  a t  G i b r a l t a r  P o i n t  where  t h e  

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

a c c r e t i o n  s o u t h  o f  S k e g n e s s  and c r e a t e d  a  s a n d  s p i t  a t  

t h e  n o r t h  e a s t e r n  c o r n e r  of t h e  e s t u a r y .  T h i s  i n  t u r n  

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

t h e  c e n t r e  of  a  LOO0 a c r e  n a t u r e  r e s e r v e .  The 

s a l t i  ngs s eaward  of t h e  l a r g e l y  c l a y  embankments h e r e ,  

which  w e r e  c o n s t r u c t e d  a t  a round  t h e  t u r n  of t h e  

c e n t u r y ,  a r e  p r o t e c t e d  by e x t e n s i v e  sand  f l a t s  which  

have  b u i l t  o u t  i n t o  t h e  e s t u a r y  i n  p l a c e s  by up t o  

1.5km. An N . C . C .  p u b l i c a t i o n  (Ref 4 2 )  o n  S p a r t i n a  

A n g l i c a  i n  t h e  Wash, s u g g e s t s  t h a t  t h e r e  h a s  b e e n  a  

d r a m a t i c  r e d u c t i o n  i n  S p a r t i n a  v e g e t a t i o n  s i n c e  1958 

4 .1 .3  N o r t h  N o r f o l k  

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

t h e  w e s t  t o  Sher ingham i n  t h e  e a s t ,  b o a s t s  p r o b a b l y  

t h e  f i n e s t  deve lopmen t  of s a l t i n g s  o n  t h e  e a s t  c o a s t .  

The f r o n t  l i n e  s e a  d e f e n c e s  h e r e  c o n s i s t  of s a n d  o r  

s h i n g l e  r i d g e s  w i t h  t h e  s a l t i n g s ,  i n  g e n e r a l ,  be tween  

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

l o n g  s t r e t c h e s  of  s and  and  s h i n g l e ,  low c l a y  c l i f f s  

and s a l t i n g s  i n t e r s p e r s e d  w i t h  t i d a l  i n l e t s  which  

e n c o u r a g e  t h e  g rowth  of  f u r t h e r ,  sornewliat more 

s h e l t e r e d  s a l t i n g s .  Beach l e v e l s  i n  1986 ,  d r a g g e d  



d o w ~ ~  by t h e  winter  s t o r m s ,  h a v e  not r e c o v e r e d  a r d  a r e  

t h o u g h t  t o  b e  a t  t h e i r  l o w e s t  l e v e l  i n  l i v i n g  memory. 

T h i s  a r e a  o f  N o r t h  N o r f o l k  s t r e t c h e s  some 40km f r o m  

S h e r i n g h a m ,  w e s t  t o  t h e  m o u t h  o f  t h e  Wash. S t a r t i n g  

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

14.5km b y  a l o n g  s h i n g l e  r i d g e  w i t h  t h e  c o a s t a l  towns  

o f  S a l t h o u s e ,  C l e y  a n d  B l a k e n e y  se t  b a c k  a n d  f r o n t e d  

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

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

p r o t e c t e d  by  c l a y  b a n k s .  The r i d g e  however  is 

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

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

h a s  d e t e r i o r a t e d  f r o m  some 40m w i d e  t o  a  c u r r e n t  3 t o  

4m i n  p l a c e s .  A n g l i a n  W a t e r  h a v e  b e e n  p r o f i l i n g  t h e  

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

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

e s t a b l i s h e d  s a l t i n g s  a t  Wells n e x t  t h e  S e a  a n d  t h e  

Holkham M a r s h e s .  A t  Wells, s i l t  f l o w i n g  f rom t h e  

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

A f e w  y e a r s  a g o  o n  t h e  a d v i c e  o f  H.R.L, t h e  H a r b o u r  

C o m m i s s i o n e r s  s t a r t e d  a programme o f  damming t h e  c r o s s  

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

S e r v i c e s  Commiss ion .  O f f  Wells, w h e r e  t h e  d u n e s  are 

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

b e  d r o p p i n g .  B i n n i e  a n d  P a r t n e r s  h a v e  b e e n  employed  

a s  c o n s u l t a n t s  o n  wha t  is  c a l l e d  t h e  " B l a k e n e y  H a r b o u r  

C h a n n e l  Improvement  Scheme". 

S c o l t  Head I s l a n d ,  a n a t u r e  r e s e r v e  of d u n e s  a n d  

mclrsli, p r o t e c c s  Lile s a l t  i ~gs-f  r i n g e d  c o a s t l i n e  Lo 

B r a n c a s t e r .  H e r e  t h e  d r i f t  i s  b o t h  east  a n d  w e s t  a n d  

t h e  N a t i o n a l  T r u s t  i s  c o n c e r n e d  t h a t  t h e  c r e e k  r u n n i n g  

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

two. I t  i s  a l m o s t  t h a t  way now! From B r a n c a s t e r ,  

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

c l a y ' s  e x p o s e d  i n  p l a c e s ,  w e s t  t o  H u n s t a n t o n  t h e  l o w  

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







k i d d i n g  and n e t l o n  g a b i o n s  i n  p l a c e s ) ,  and 

i n t e r m i t t e n t  c l a y  banks .  E r o s i o n  of t h e  dunes  is  

c a u s i n g  some c o n c e r n  h e r e  and a t  T i t c h w e l l ,  t h e  sand  

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

t h e  r i s i n g  ground l e v e l .  The s a l t i n g s  a r e  t h e m s e l v e s  

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

r i d g e s  and t h e  ma in  c o n c e r n  h e r e  is  t h e  movement of  

t h e  s a n d  d u n e s .  

On t h e  N o r f o l k  s i d e  of t h e  Wash t h e  s a l t i n g s  a r e  

m a i n l y  s p r e a d  e i t h e r  s i d e  o f  t h e  R i v e r  G r e a t  Ouse. 

T h i s  a g a i n  i s  a l a n d s c a p e  of r e c l a m a t i o n  beh ind  

embanked e n c l o s u r e s ,  e s p e c i a l l y  on t h e  s o u t h  bank. 

S a l t i n g s ,  s h e l t e r e d  by f l a t  expanses  of s a n d ,  f r o n t  

t h e s e  e a r t h  and c l a y  embankments. 

4 .1  - 4  E s s e x  

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

c o a s t ,  c o u p l e d  t o  s e a  d e f e n c e ,  t h a n  anywhere e l s e  i n  

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

c o a s t a l  zone be tween t h e  R i v e r  B lackwate r  and t h e  

R i v e r  Crouch.  T h i s  a r e a  i s  known a s  t h e  Dengie F l a t s ,  

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

t i d e  c a n  r e t r e a t  up  t o  t h r e e  k i l o m e t r e s  from t h e  

s e a w a l l .  

N e a r l y  a l l  t h i s  c o a s t l i n e  i s  f l a t ,  low and p r o t e c t e d  

by s e a w a l l s  o r  embankments, w h i l e  s a l t i n g s  f r i n g e  t h e  

c o a s t  from Bradwel l  t o  t h e  R i v e r  Crouch. P e c u l i a r  

a l s o  t o  t h i s  p a r t  of England i s  t h e  c o a s t a l  b e l t  o f  

r e c l a i m e d  marsh land  s t r e t c h i n g  from t h e  R i v e r  Co lne  t o  

Shoeburyness .  Won back from t h e  s e a  by Dutch 

E n g i n e e r s  d u r i n g  t h e  s e v e n t e e n t h  c e n t u r y ,  t h e r e  are  

s t i l l  l a r g e  expanses  of m u d f l a t s  and s a l t i n g s  seaward  

of  t h e  l a r g e l y  c l a y  bank s e a  d e f e n c e s .  They u s u a l l y  

show two d i s t i n c t  l e v e l s .  At t h e  t o p  of t h e  beach  t h e  

s a L t i  n g s ,  which s p r e a d  outv,3rds Crom t h e  s e a w a l l s  



e x t e n d  fruln  n e a r  t h e  h i g h  w a t e r  mark t o  a b o u t  o n e  

metre b e l o w  t h a t  l e v e l .  S e a w a r d  o f  t h i s  l i e  t h e  

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

s t o r m s  i n  1 9 3 2  a n d  1 9 3 3 ,  i n u n d a t i n g  s e v e r a l  a r e a s  o f  

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

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

w i t h  no d i s c e r n i b l e  c y c l i c  r e v e r s a l .  The C r o u c h  a n d  

B l a c k w a t e r  E s t u a r i e s  a r e  a l s o  t r o u b l e d  by e r o s i o n  

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

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

f o r e s h o r e  l e v e l s  a r e  a t  t h e  l o w e r  l i m i t  f o r  

r e g e n e r a t i o n .  S e v e r a l  s c h e m e s  a r e  u n d e r  way t o  

a t t e m p t  t o  r e v e r s e  t h i s  t r e n d  a n d  t h e s e  are 

d e s c r i b e d  a  l i t t l e  l a t e r .  

E x c e p t i o n s  t o  t h i s  climate o f  e r o s i o n  seem t o  b e  i n  

t h e  Hamford W a t e r ,  ( s o u t h  o f  H a r w i c h ) ,  and  t h e  S t o u r  

E s t u a r y .  T h e  mud f l a t s  i n  Hamford W a t e r  c o u l d  b e n e f i t  

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

H a r w i c h  a n d  F e l i x s t o w e .  Two-Trees I s l a n d  o n  t h e  

Thames E s t u a r y  i s  r e a l l y  t h e  o n l y  o t h e r  a r e a ,  we a r e  

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

A n g l i a n  Water, who a re  r e s p o n s i b l e  f o r  some 250km o f  

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

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

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

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

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

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

w i t h  o n  t h e  D e n g i e  F l a t s  a d  t h r e e  o f  t h e s e  a r e  

d e t a i l e d  b e l o w .  



( b )  Marsh House ,  Dengie  F l a t s  

Ano the r  a t t e m p t  t o  r e v e r s e  t h i s  e r o s i o n a l  t r e n d  o n  a  

s h o r t  s t r e t c h  was t r i e d  o n  t h e  s a l t i n g s  seaward of  

Marsh House Farm ( s e e  f i g u r e  4 ) .  Here t h e  low-ly ing  

l a r g e l y  a g r i c u l t u r a l  l a n d  of  t h e  Dengie P e n i n s u l a  i s  

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

embankment a t  t h e  c o a s t l i n e .  A s  a  development of t h e  

S c h l e s w i g - H o l s t e i n  method t r i e d  a t  Deal  H a l l  ( s e e  

be low) ,  i t  was t h o u g h t  t h a t  a  r e g e n e r a t i v e  scheme w i t h  

t h e  seaward  s i d e  one  m e t r e  h i g h e r  t h a n  a t  Deal  H a l l  

migh t  b e  b e n e f i c i a l  a t  t h i s  s i t e .  Thus t h e  ' l o w  c o s t '  

s o l u t i o n  o p t e d  f o r  w a s  t o  buy u p  s i x t e e n  o l d  l i g h t e r s  

( b a r g e s ) ,  f i l l  them w i t h  s i l t  and tow them o u t  and 

s i n k  them i n  a  p o s i t i o n  seaward  of t h e  e r o d i n g  

saltings. T h i s  w a s  done  and t h e  b a r g e s ,  e a c h  1 9 . 2 ~  

l o n g ,  4.6m wide  and 2.4m h i g h ,  were p o s i t i o n e d  some 

6OOm o f f s h o r e  and sunk  p a r a l l e l  t o  t h e  s h o r e l i n e  

l e a v i n g  a  LOm g a p  be tween  e a c h  ba rge .  The s i l t  i n  

e a c h  b a r g e  was c o v e r e d  w i t h  g r a v e l  (which  h a s  s i n c e  

washed o f f )  t o  s t o p  i t  from b e i n g  washed o u t  and t o  

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

The i n i t i a l  p u r p o s e  o f  t h e  l i g h t e r s  was a s  p a r t  of  a  

r e g e n e r a t i o n  programme, t h e  i n t e n t i o n  be ing  t o  i n s t a l l  

f l a n k i n g  brushwood g r o y n e s .  These  were not  

c o n s t r u c t e d  a t  t h e  t ime  b u t  a  s i m i l a r  sys t em 

( d e s c r i b e d  below) h a s  s i n c e  been  c o n s t r u c t e d .  

The b a r g e s  h a v e  t h u s  b e e n  i n  p l a c e  s i n c e  1983 a s  

o f f s h o r e  b r e a k w a t e r s  a n d ,  a t  a  c o s t  of  £48000, t h e  

r e s u l t s  have  b e e n  e n c o u r a g i n g  and a  r e c e n t  s u r v e y  

sllows a c c r e t i o n  h a s  t a k e n  p l a c e  o v e r  t h e  f u l l  l e n g t h  

o f  t h e  l i g h t e r s .  Of l a t e  however,  t h e r e  a r e  r e p o r t s  

o f  s c o u r  o n  t h e i r  seaward  s i d e .  T h i s  i s  though t  t o  be 

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

t r e n c h  t o  form. T h i s  i n  t u r n  was e x a c e r b a t e d  by a  



nea rby  c u t  d r a i n i n g  t h e  m u d f l a t s ,  which moved t o  r u n  

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

To e n c l o s e  t h e  area l andward  o f  t h e  l i g h t e r s ,  two rows 

of s t a k e s  have  b e e n  d r i v e n  i n  (some 0.9m h i g h )  a t  

r i g h t  a n g l e s  t o  t h e  c o a s t  t o  meet  t h e  l i g h t e r s  a t  

e i t h e r  s i d e .  The gaps  be tween t h e  s t a k e s  were  t h e n  

c o v e r e d  w i t h  a f i n e  p l a s t i c  mesh. T h i s  was e x t e n d e d  

beyond t h e  l i g h t e r s  o n  t h e  d o w n d r i f t  s i d e  t o  t r y  and 

r e t r a i n  t h e  c u t  seaward  away from t h e  seaward  e d g e  of 

t h e  l i g h t e r s .  

A s  o f  mid March, t h e  b u i l d u p  of  t h e  m u d f l a t s  t o  

l andward  o f  t h e  l i g h t e r s  i s  b e t t e r  t h a n  was o r i g i n a l l y  

hoped f o r ,  and t h e  s h e l t e r e d  s a l t i n g s  t o  landward  seem 

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

o n  e i t h e r  s i d e ,  which a r e  s t i l l  e r o d i n g  back .  

I t  i s  t h o u g h t  t h e r e  m i g h t  be  a  l a c k  of c o h e s i v e  c l a y  

o n  t h e  f o r e s h o r e  and t h e  b u i l d  up t o  t h e  l andward  o f  

t h e  l i g h t e r s  seems t o  b e  m o s t l y  s i l t .  T h i s  was f o r  

some t i m e  a  g l u t i n o u s  mud b u t  much of i t  h a s  now 

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

The g r a v e l  which  i n i t i a l l y  topped t h e  s i l t  f i l l  i n  t h e  

l i g h t e r s  h a s  now m o s t l y  d i s a p p e a r e d  and t h e  s i l t  now 

h a s  a  c o v e r  of  s e a  w a t e r .  T h i s  seems t o  k e e p  t h e  s i l t  

f i l l  f a i r l y  s t a b l e .  

( c )  S a l e s  P o i n t ,  Deng ie  F l a t s  

F u r t h e r  n o r t h ,  a g a i n  o n  t h e  Dengie  P e n i n s u l a ,  p l a n s  

a r e  g o i n g  ahead t o  i n s t a l l  more o f f s h o r e  b r e a k w a t e r s  

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

twen ty  m e t r e s  a p a r t .  T h i s  i s  t o  p r o t e c t  a n  e r o d i n g  

a r e a  a t  t h e  n o r t h e r n  edge  of t h e  s a l t i n g s  a l o n g  t h i s  

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

p o s i t i o n ,  and f i l l e d  w i t h  sLlt .  





The l i g h t e r s ,  s i m i l a r  t o  t h o s e  u sed  o f f s h o r e  a t  Marsh 

House,  a r e  t o  be  p l a c e d  some 300m o f f s h o r e  w i t h  t h e i r  

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

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

v i a b l e  s o l u t i o n .  The l i g h t e r s  w i l l  p r o b a b l y  s i n k  t o  

a n  e x t e n t  u n d e r  t h e i r  own we igh t  b u t  c o u l d  w e l l  be  

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

a r m o u r i n g  o r  renewing m i l e s  of embankments. 

E l sewhere  a l o n g  t h e  low l y i n g  s t r e t c h e s  of t h e  Essex  

f r o n t a g e ,  p o l d e r s ,  some 50m long  and l O O m  w i d e ,  a r e  

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

M a t e r i a l s  b e i n g  used  i n c l u d e  brushwoods ,  t i m b e r  

o f f c u t s  and p l a s t i c  mesh. S t r a w  b u n d l e s  were  a l s o  

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

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

f o r  u s e  i n  Hamford Water  a t  t h e  n o r t h - e a s t e r n  edge  of 

Horsey  I s l a n d  and a t  F o u l t o n  H a l l  t o  t h e  n o r t h .  

4 .1 .5  Kent  

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

s o u t h e r n  bank of t h e  Thames E s t u a r y  and t h e  r e a c h e s  of 

t h e  e s t u a r i e s  of t h e  Medway, Swale and  S t o u r .  

They a r e  t h o u g h t  i n  g e n e r a l  t o  be on t h e  d e c l i n e  

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

seaward  e d g e s  o f  t h e  f l a t s  have  s h a r p ,  c l i f f l i k e  

e d g e s  a s  have been  o b s e r v e d  i n  o t h e r  p a r t s  of t h e  

c o u n t r y .  Some b e n e f i t  may have  been g a i n e d  w i t h  t h e  

p a r t i a l  c l o s u r e  of  t h e  r e f i n e r i e s  on t h e  I s l e  of  

G r a i n .  A p l a n  t o  r e c l a i m  t h e  s a l t i n g s  a t  S t o k e  on t h e  

Medway w i t h  r u b b i s h  was abandoned w i t h  t h e  demise  of 

t h e  G r e a t e r  London C o u n c i l .  

A r e p o r t  by K i r b y  (Kef 4 2 )  s u g g e s t s  t h a t  wave a t t a c k ,  

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







G.2 The S o u t l l  c o ~ l s t  

Due t o  t h e  exposure  t o  t h e  dominant s o u t h - w e s t e r l i e s  

t h e r e  a r e  ve ry  few c o a s t a l  s a l t i n g : ;  i n  ev idence .  The 

s a l t i n g s  f r i n g i n g  t h e  E n g l i s h  Channel a r e  found most ly  

i n  t h e  a r e a  of t h e  S o l e n t  o r  i n  t h e  v a r i o u s  ha rbours  

o r  r i v e r  mouths a l o n g  t h e  c o a s t .  P robab ly  t h e  most 

e x t e n s i v e  a r e  t h o s e  between Hurs t  C a s t l e  t o  t h e  west  

and Southampton Water ,  i n  t h e  s h e l t e r  of H u r s t  C a s t l e  

S p i t  and t h e  I s l e  of Wight. 

Sou the rn  s a l t i n g s  a r e  i n  g e n e r a l  of mud and s i l t ,  w i t h  

t a l l  g r a s s e s  of which S p a r t i n a  i s  one of t h e  more 

impor tan t  s p e c i e s .  

The N.C.C. (Ref 42) s u g g e s t s  t h a t  t h e  chronology of 

marsh d e g e n e r a t i o n  v a r i e s  from p l a c e  t o  p l a c e  bu t  i t  

h a s  been g e n e r a l l y  r a p i d  and e x t e n s i v e  s i n c e  about  

1960. 

4.2.1 Hampshire 

The m a j o r i t y  of t h e  s a l t i n g s  o n  t h i s  c o a s t  a r e  

conf ined  t o  t h e  a r e a  between H u r s t  C a s t l e  and 

Southampton Water and i n  Por t smouth ,  Langstone and 

C h i c h e s t e r  Harbours .  The open c o a s t  s a l t i n g  between 

Keyhaven and C a l s h o t  i s  s h e l t e r e d  t o  t h e  s o u t h  by t h e  

I s l e  of Wight and ,  more i m p o r t a n t l y  by H u r s t  C a s t l e  

S p i t .  T h i s  s h i n g l e  s p i t  (which  i s  c u r r e n t l y  be ing  

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

s o u t h - w e s t e r l i e s  and w i t h o u t  i t s  p r o t e c t i o n  t h e  

s a l t i n g s  t o  t h e  e a s t  would soon be washed away. An 

o i l y  scum, presumably from t h e  r e f i n e r i e s  a t  Fawley, 

c o v e r s  a  l o t  of t h e  s a l t i n g s  which a r e  g e n e r a l l y  

g i v i n g  c a u s e  f o r  concern .  

Hurs t  C a s t l e  S p i t  i s  r e a l l y  a n  e x t e n s i o n  of t h e  

s h i n g l e  beach of M i l f o r d  o n  Sea .  B u i l t  up on a  c l a y  

bench from s h i n g l e  d e r i v e d  from bo th  o f f s h o r e  and t h e  



r e t r e a t i n g  c l i f f s  o f  C h r i s t c h u r c h  Bay, t h e  s p i t  i s  

some 2km l o n g .  I t  h a s  l e n g t h e n e d  l i t t l e  o v e r  t h e  l a s t  

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

e n d  o f  t h e  r i d g e  i n  1541. It h a s  however  had  t o  

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

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

b r e a c h i n g  a t  i t s  n e c k .  

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

e a r t h  and  c l a y  embankments ,  a l a r g e  p r o p o r t i o n  o f  

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

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

The t o e  o f  t h e  w a l l  h a s  a l s o  i n  some p l a c e s  b e e n  

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

i n l e t  a t  Keyhaven  w h i c h  i s  m o s t l y  s a l t i n g s  a n d  

m u d f l a t s  a t  low t i d e  a n d  which  a r e  r e d u c i n g  i n  a r e a .  

F u r t h e r  e a s t  a t  L y m i n g t o n ,  s a l t i n g s  and  m u d f l a t s  

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

c e n t u r y  o n e  o f  t h e  c h i e f  o c c u p a t i o n s  h e r e  was t h e  

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

and t h e n  b o i l i n g  o f f  t h e  w a t e r  t o  o b t a i n  s a l t .  T h e s e  

o l d  s a l t i n g s  a r e  now i n s i d e  t h e  s e a  w a l l .  The  

s a l t i n g s  j u s t  w i t h i n  t h e  R i v e r  Lymington  i t s e l f  h e l p  

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

m o o r i n g s .  B o t h  t h e  New F o r e s t  D i s t r i c t  C o u n c i l  a n d  

t h e  Lymington  H a r b o u r  C o m m i s s i o n e r s  a r e  d i r e c t l y  

c o n c e r n e d  w i t h  p r o b l e m s  o f  e r o s i o n .  Mr A r t h u r  

M a s c a l l ,  who h a s  r e c e n t l y  r e t i r e d  f rom t h e  p o s t  of 

t e c h n i c a l  m a n a g e r  f o r  t h e  C o l c h e s t e r  D i v i s i o n  o f  

A n g l i a n  W a t e r ,  was c o n s u l t e d  by t h e  Lymington  H a r b o u r  

C o m m i s s i o n e r s .  H i s  o p i n i o n  was t h a t  t h e  r a t e  o f  l o s s  

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

t h a n  t h a t  o n  t h e  E s s e x  c o a s t  and m e r i t s  i m m e d i a t e  

i n v e s t i g a t i o n .  On a v i s i t  t o  t h e  H a r b o u r  Commiss ioner  

by H.R.L. i n  March t h e  p r o b l e m  was d i s c u s s e d .  I t  was 

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

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

t h t ,  E s t u a r y  s h o u l d  be s t a r t  e d .  



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

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

a r t i f i c i a l l y  e m b a r k e d ,  a s  f a r  a s  t h e  B e a u l i e u  R i v e r .  

W i t h i n  t h e  mouth o f  t h e  r i v e r  t h e r e  is  a l a r g e  e x p a n s e  

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

s p i t  o f  Needs  O r e  P o i n t .  Here t h e  r i v e r  mouth was 

p a r t i a l l y  p r o t e c t e d  by t h e  s h i n g l e  s p i t  o f  Needs  O r e  

P o i n t  a n d  t h e  muddy G u l l  I s l a n d .  I t  was t h o u g h t  t h a t  

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

i n t e r r u p t e d  by t h e  r i v e r  f l o w i n g  o u t  b e t w e e n  t h e  P o i n t  

a n d  t h e  I s l a n d  a n d  i n  1986  t h e  g a p  b e t w e e n  t h e  two was 

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

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

s a l t i n g s  f l a n k  b o t h  b a n k s  u p  a s  f a r  a s  B e a u l i e u .  

S p a r t i n a  d i e  b a c k  w i t h  t h e  f a m i l i a r  c l i f f  l i k e  e d g e s  

i s  t a k i n g  p l a c e .  T h e  S p a r t i n a  i n  some c a s e s  i s  b e i n g  

r e p l a c e d  n a t u r a l l y  w i t h  m a i n l y  S e a  P u r s l a n e .  

I n  S o u t h a m p t o n  W a t e r  t h e  m o s t  e x t e n s i v e  s a l t i n g s  

e x t e n d  a l o n g  i t s  w e s t  bank  s o u t h  f r o m  Hythe .  A 

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

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

t h e  p e r i o d  1 8 7 0  - 1 9 5 0 ,  a l o n g  t h e  S o l e n t  n e a r  F a w l e y  

w h e r e  h e a l t h y  s a l t i n g s  s t i l l  p e r s i s t .  I n  t h e  R i v e r  

Hamble o n  t h e  e a s t  s i d e  o f  S o u t h a m p t o n  W a t e r  t h e  

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

g r o w t h  u p s t r e a m  a t  B u r s l e d o n  P o i n t .  T h e r e  i s  t h o u g h t  

t o  b e  some d i e  b a c k  f r o m  t h e  M a r i n e  T e r m i n a l  o p p o s i t e ,  

s o u t h - w e s t  t o  C a l s h o t  S p i t  . 

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

w i t h i n  t h e  P o r t s m o u t h ,  L a n g s t o n e  a n d  C h i c h e s t e r  

h a r b o u r s .  



Portsmouth Harbour 

W i t h i n  t h e  h a r b o u r  t h e r e  h a s  been much r e c l a m a t i o n  

over  t h e  y e a r s  and t h e  s a l t i n g s  l i e  mainly on t h e  

w e s t e r n  s h o r e  between Gosport  and Fareham. 

Langstone Harbour 

Although t h e  h a r b o u r  mouth h e r e  i s  narrower t h a n  

C h i c h e s t e r  Harbour and t h e r e f o r e  more s h e l t e r e d ,  t h e  

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

t h e  midd le  of t h e  h a r b o u r ,  based on London Clay ,  a r e  

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

edges .  

The S p a r t i n a  marshes which peaked some t h i r t y  y e a r s  

ago,  have o v e r  t h e  l a s t  twenty y e a r s  been on t h e  

d e c l i n e .  C o a s t a l  p ru t . ec t ion  o n  t h e  F a r l i n g t o n  marshes  

i s  provided by a  c h a l k / r u b b l e  embankment some 4km 

long .  Faced w i t h  c o n c r e t e  and reno m a t t r e s s e s ,  i t  was 

b u i l t  i n  s t a g e s  and f i n a l l y  completed i n  1981. 

S tand ing  on Langstone Hard w i t h i n  t h e  ha rbour  i t  is  

p o s s i b l e  t o  s e e  slumping of t h e  f l a t s  where t h e  

s a l t i n g s  a r e  d y i n g  back.  

C h i c h e s t e r  Harbour 

The s a l t i n g s  w i t h i n  t h e  harbour  a r e  s a i d  t o  be f a i r l y  

s t a b l e ,  more s o  on t h e  w e s t e r n ,  Hayling I s l a n d ,  s i d e .  

S p a r t i n a  die-back i s  t a k i n g  p l a c e  most ly  o n  t h e  

e a s t e r n ,  l e e  s h o r e ,  i n  the  more exposed a r e a s  

e s p e c i a l l y  between I t c h e n o r  and Rockwood. C o a s t a l  

p r o t e c t i o n  i s  mos t ly  c l a y  embankments and i n  some 

p l a c e s  t h e r e  i s  n a t u r a l  p r o g r e s s i o n  ( i e  m u d f l a t s  - 
s a l t i n g s  - a g r i c u l t u r a l  l a n d ) .  A c o n s e r v a t i o n  warden 

i s  about  t o  be employed by t h e  Harbour Commissioners. 

P a r t  of h i s  j o b  w i l l  be t o  moni tor  the  s a l t i n g s .  



H y d r a u l i c s  Research a r e  c u r r e n t l y  t a k i n g  p a r t  i n  a  

r ev iew of t h e  Hampshire c o a s t l i n e  on  beha l f  o f  t h e  

Hampshire County Counc i l .  T h i s  r e p o r t ,  due ou t  i n  

J u l y  1 9 8 7 ,  w i l l  no doubt r e v e a l  t h e  s t a t e  of s a l t i n g s  

on  t h i s  c o a s t  i n  g r e a t e r  d e t a i l .  

F u r t h e r  e a s t ,  o n  t h e  Sussex  c o a s t  i n  Pagham Harbour,  

t h e  s a l t i n g s  appear  h e a l t h y  a l t h o u g h  i t  i s  very  

s h e l t e r e d .  

4 . 2 . 2  D o r s e t  

The s a l t i n g s  h e r e  a r e  c o n c e n t r a t e d  mainly w i t h i n  P o o l e  

Harbour.  The S p a r t i n a  g r a s s  s a l t i n g s ,  w i t h i n  and t o  

t h e  s o u t h  of t h e  ha rbour  e n t r a n c e ,  a r e  d i s a p p e a r i n g .  

T h i s  i s  e s p e c i a l l y  s o  i n  Brand ' s  Bay and around Furzey 

I s l a n d .  The s a l t i n g s  i n  Holes  Bay t o  t h e  n o r t h  of  t h e  

ha rbour  a r e  a l s o  i n  a  s t a t e  of e r o s i o n .  F u r t h e r  

i n s i d e  t h e  h a r b o u r ,  i n  t h e  Wareham a r e a  where t h e r e  i s  

more f r e s h  w a t e r  f low,  t h e  s a l t i n g s  a r e  s t a b l e .  There  

a r e  s e v e r a l  r e p o r t s  o n  t h e  s a l t i  ngs w i t h i n  P o o l e  

Harbour and t h e  s t o r y  seems s i m i l a r  t o  t h o s e  i n  o t h e r  

a r e a s ;  S p a r t i n a  d i e  back seems t o  have been happening 

s i n c e  t h e  1 9 3 0 ' s  and n o t i c e d  i n  t h e  1950 ' s .  D i e  back,  

which a p p e a r s  t o  be a  n a t u r a l  phenomenon, h a s  

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

b r e a k  up of t h e  s a l t i n g s  i n  t h e  seaward p a r t  of t h e  

h a r b o u r .  
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few problems downstream o f  Laverr?ock P o i n t .  I n  t h e  

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

e r o s i o n .  These  a r e  summed up i n  t h e  f o l l o w i n g .  

The  B r i s t o l  Channel  - S o u t h  Rank 

Moving u p s t r e a m ,  t h e  f i r s t  l a r g e  a r e a  of s a l t i n g s  l i e s  

t o  t h e  w e s t  o f  t h e  e n t r a n c e  t o  t h e  R i v e r  P a r r e t t  o n  

t h e  Somerse t  c o a s t .  T h i s  e x p a n s e ,  bounded t o  t h e  e a s t  

by t h e  r i v e r  and t o  t h e  w e s t  by a  s h i n g l e  s p i t ,  i s  

v e g e t a t e d  l a r g e l y  by S p a r t i n a ,  i n t r o d u c e d  i n  1930 and 

supp lemen ted  s i n c e .  Up t o  400m wide i n  p l a c e s ,  t h e  

a r e a  seaward  o f  S t e a r t  P o i n t  and  up t o  t h e  s c h e d u l e  4  

bounda ry ,  i s  backed by c l a y  embankments. A l though  i n  

re t rea t  s i n c e  a b o u t  1975,  t h e  s a l t i n g  i s  s t i l l  v e r y  

wide  and e f f e c t i v e  i n  r e d u c i n g  wave a t t a c k  a t  t h e  

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

w e s  t , however ,  a r e  s h o r t l y  due f o r  r e f u r b i s h m e n t  and 

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

N o r t h  of  t h e  R i v e r  P a r r e t t  a s  f a r  a s  Sand P o i n t ,  t h e  

f o r e s h o r e  i s  g e n e r a l l y  of sand i n t e r s p e r s e d  by 

s a l t i n g s  a t  H u n t s p i l l ,  e i t h e r  bank of  t h e  R i v e r  Axe 

( n o  S p a r t i n a )  and i n  t h e  n o r t h - e a s t  c o r n e r  of Sand 

Bay. They a r e  a l l  t h o u g h t  t o  be  i n  a  s t a t e  of  s low 

e r o s i o n  e x c e p t  a t  Sand Bay where t h e  S p a r t i n a  growth  

h a s  had t o  b e  c u t  back .  

The B r i s t o l  Channe l  - N o r t h  Bank 

No r e a l  problems downstream of Lavernock P o i n t .  

S e v e r n  E s t u a r y  - S o u t h  Bank 

The seaward  end of t h e  e s t u a r y  b e g i n s  a t  Woodspring 

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

be  s t a b l e .  F u r t h e r  n o r t h - e a s t  however,  beyond 

K i n g s t o n  Seymour, t h e y  a r e  e r o d i n g .  T h i s  i s  due  i n  



p a r t  i t  i s  t h o u g h t  t o  t h e  c o m t r u c t i o n  of a new 

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

An a r e a  of s a l t i n g s  f r o n t i r g  t h e  e a r t h  embankment a t  

P o r t b u r y  i s  t h o u g h t  t o  be s t a b l e .  

Seve rn -Tren t  Water  a r e  r e s p o n s i b l e  f o r  most o f  t h e  

c o a s t l i n e  n o r t h - e a s t  from Avonmouth. The s a l t i n g s  

h e r e  r e a l l y  s t a r t  a t  Redwick, and  from t h e r e  t o  Aus t  

C l i f f ,  t h e y  a r e  a c c r e t i n g  s t e a d i l y .  N o r t h  of A u s t  

C l i f f  t h e  s a l t i  rgs a r e  e r o d i n g  and s t o n e  r e i n f o r c i n g  

h a s  been  p l a c e d  a t  t h e i r  seaward  edge.  From Avonmouth 

n o r t h - e a s t  t o  t h e  S e v e r n  B r i d g e ,  t h e  c o a s t a l  d e f e n c e  

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

Upst ream of t h e  b r i d g e  a t  O ldbury ,  most  of  t h e  s a l t i n g  

i s  e n c l o s e d  by c l a y  banks .  A t  S h e p p e r d i n e  t o o ,  some 

a r e  e n c l o s e d  and t h e  s a l t i n g s  seaward  of  t h e  

embankments, 50m wide  i n  p l a c e s ,  a r e  a c c r e t i n g .  

F u r t h e r  ups t r eam a t  Frampton and S l i m b r i d g e  t h e r e  a r e  

p rob lems  due t o  e r o s i o n .  

S e v e r n  E s t u a r y  - Nor th  Bank 

On t h e  Welsh s i d e  of  t h e  e s t u a r y ,  t h e  l a r g e s t  a r e a  of 

s a l t i n g s  l i e  be tween C a r d i f f  and Chepstow, and  t h i s  i s  

t h e  main problem a r e a  a s  f a r  as Wales i s  c o n c e r n e d .  

A p a r t  from two s m a l l  a r e a s  of n a t u r a l  h i g h  g r o u n d ,  t h e  

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

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

Welsh Wate r ,  t h i s  a r e a  which h a s  a  t i d a l  r a n g e  of  up 

t o  12m, h a s  a  h i s t o r y  of  f l o o d i n g .  The d e f e n c e s  h e r e  

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

embankments were  b u i l t  t o  a l e v e l  of  be tween 8 . 8 m  and  

9.5m A.O.D. The s a l t i n g s  f r o n t i n g  t h e s e  d e f e n c e s  a r e ,  

i n  p l a c e s ,  o n  two l e v e l s  and  r ange  g e n e r a l l y  be tween 

6.0m and 7 - 5 m  A . O . D .  Accord ing  t o  a  pape r  by G r e e n  

(Ref 23 )  t h e y  a r e  i n  a  s t a t e  of g e n e r a l  e r o s i o n  

( a l t l ~ o u g h  i n  some p a r t s  t h e  s a l t i n g s  a r e  a c c r e t i n g )  



and measures t o  h a l t  t h i s  t r e n d  a r e  being c a r r i e d  o u t  

o n  a  r e g u l a r  b a s i s .  

The o p t i m a l  s a l t i n g s  w i d t h  seem t o  be 30 t o  40m and i n  

a r e a s  where i t  i s  l e s s  t h a n  t h i s ,  e x t r a  p r o t e c t i v e  

measures have t o  be  t aken .  P r e s e r v a t i o n  of t h e  

s a l t i n g s  i s  by p l a c i n g  s t o n e  r u b b l e  a t  t h e i r  seaward 

edge t o  d e t e r  e r o s i o n ,  w h i l e  i n  some c a s e s  t h e  bottom 

1 t o  2m of t h e  e a r t h  embankment i s  p i t c h e d .  Where t h e  

s a l t i n g s  no l o n g e r  e x i s t ,  v e r t i c a l l y  f aced  masonry 

w a l l s ,  topped by a  c o n c r e t e  wave r e t u r n  coping a r e  i n  

p l a c e ,  f r o n t e d  by r o c k f i l l  arid b u i l t  w i t h  a c r e s t  

l e v e l  of a b o u t  10m A . O . D .  E x t e n s i v e  r e c o n s t r u c t i o n  

was u n d e r t a k e n  between 1953 and 1974 arid i n c l u d e d  a  

groyne sys tem when 1.5m h i g h ,  wide ly  spaced ,  permeable 

b a r r i e r s  were p l a c e d .  Expected t o  work i n  i s o l a t i o n ,  

t h e i r  s u c c e s s  v a r i e d  wide ly .  

F u r t h e r  p r o t e c t i v e  measures  i n c l u d i n g  a r t i c u l a t e d  

c o n c r e t e  u n i t s ,  s i l t  t r a p s  and groyne sys tems a r e  

under c o n s i d e r a t i o n  and t h e r e  i s  a  p l a n  t o  r e g e n e r a t e  

a n  a r e a  of  Rumney G r e a t  Wharf e a s t  of C a r d i f f  (which 

i t  i s  hoped w i l l  s t a r t  t h i s  y e a r ) ,  where t h e  lower  

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

seaward edge up t o  2.5m deep.  T h i s  w i l l  be a  p o l d e r  

scheme u s i n g  p o s t s  and f a g o t t i n g ,  and the  enc losed  

s e c t i o n  of s a l t i n g  w i l l  compr i se  a n  a r e a  some 240m 

long ,  l O O m  wide w i t h  a  gap of 10m i n  t h e  c e n t r e  of t h e  

f a g o t t i n g  t o  a l l o w  t h e  t i d e  t o  f low i n .  Welsh Water 

a r e  hoping t o  s t a r t  t h e  p r o j e c t  t h i s  y e a r .  

The River  Wye i s  t h e  boundary between Wales and 

England. Upstream from t h e r e ,  t h e  s h o r e l i n e  t o  t h e  

west  of Lydney Harbour i s  f a c e d  w i t h  c l a y  embankments, 

p r o t e c t e d  w i t h  rock  a l o n g  a  s t r e t c h  west  of t h e  

Harbour.  T h i s  a r e a ,  t h e  r e s p o n s i b i l i t y  of Severn  

T r e n t  Water ,  is  under  a t t a c k .  







4 .3 .2  C a r d i g a n  Bay 

C a r d i g a n  Bay,  w h i c h  c o v e r s  t h e  m a j o r  p a r t  o f  t h e  w e s t  

c o a s t  o f  W a l e s ,  h a s  w i t h i n  i t ,  t h e  l a r g e s t  area o f  

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

T h e s e  m a r s h e s ,  s i t u a t e d  b e t w e e n  t h e  D y f i  E s t u a r y  i n  

t h e  s o u t h  a n d  t h e  G l a s l y n  E s t u a r y  i n  t h e  n o r t h ,  a r e  

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

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

T h e  c o m p o s i t i o n  o f  t h e  W e l s h  m a r s h e s ,  t h o u g h t  t o  h a v e  

fo rmed  f r o m  s a n d  a n d  s i l t  b r o u g h t  down f r o m  t h e  

r i v e r s ,  are g e n e r a l l y  m o r e  s a n d i e r  t h a n  t h o s e  o n  t h e  

east  c o a s t  w h e r e  t h e r e  i s  a g r e a t e r  c o n c e n t r a t i o n  o f  

mud. As f o r  t h e  v e g e t a t i o n ,  G l y c e r i a  M a r i t i m a  i s  

p r o b a b l y  t h e  m o s t  p r e d o m i n a n t .  S a l t  t o l e r a n t  p l a n t s  

s u c h  as O b i o n e  a n d  S e a  L a v e n d e r  w h i c h  g r o w  w e l l  o n  t h e  

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

T h e  D y f i  E s t u a r y  

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

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

N o r f o l k  m a r s h e s ,  t h e  Dyf i E s t u a r y  i s  s u r r o u n d e d  by 

mountaLns  a n d  i s  s h e l t e r e d  b y  a c o a r s e  s h i n g l e  and  

s a n d  s p i t  r u n n i n g  n o r t h  f r o m  B o r t h .  

Where t h e  R i v e r  Dovey f l o w s  w e s t  t o  meet t h e  s e a ,  t h e  

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

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

8km l o n g  a n d  up t o  2km w i d e .  T h e  l o w - t i d e  c h a n n e l  

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

t o  t h e  s o u t h .  T h e r e  a r e  no s a l t i n g s  o t h e r  t h a n  i n  t h e  

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

p r o t e c t i o n  r e q u i r e d .  S p a r t  i n a ,  Lnt r o d u c e d  some 60 

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

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





4 . 3 . 3  Dee E s t u a r y  

T h e  Dee E s t u a r y  i s  f r i n g e d  by s a l t i n g s ,  t h e  m a i n  a r e a s  

are c o n c e n t r a t e d  o n  t h e  e a s t e r n  s i d e  of  t h e  e s t u a r y ,  

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

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

embankments.  Mino r  r u b b l e  d e f e n c e s  e x i s t  a t  P a r k g a t e  

w h e r e  t h e r e  are  no f l o o d  p r o t e c t i o n  p rob l ems .  The o l d  

h a r b o u r  w a l l  a t  P a r k g a t e ,  w h i c h  was o p e n  t o  s h i p p i n g  

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

w i d e  e x p a n s e  o f  saltix-gs. 

4.3.4 R i b b l e  E s t u a r y  

The  bed  o f  t h e  e s t u a r y  i s  composed o f  f i n e  s a n d  

o v e r l y i n g  c l a y  a n d  p e a t .  The  f o r m a t i o n  of  s a l t i n g s  i n  

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

l ow  t i d e  c h a n n e l  some 200  y e a r s  ago .  T h i s  s t o p p e d  

c h a n n e l  meander  a n d  t h e  saltirigs, wh ich  c a n  v a r y  i n  

w i d t h  o n  t h e  s o u t h e r n  bank f rom 300  t o  750m (Ref  4 2 ) ,  

s p r e a d .  

A l a r g e  p r o p o r t i o n  o f  t h e  o r i g i n a l  s a l t i n g s  h a v e  b e e n  

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

s h o r e  a t  N o r t h  Meo l s  a n d  H e s k e t h .  I t  i s  t h o u g h t  t h a t  

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

1 9 7 0 ' s  o f  t h e  c o a s t  r o a d ,  had  found  i t s  way o n t o  t h e  

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

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

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

r e c e n t l y  o n  H e s k e t h  Mar sh  t o  reclaim a n  a r e a  o f  

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

b u t  i t  i s  n o t  known how t h e  s a l t i n g s  t o  s e a w a r d  a r e  

f a r i n g .  

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

and  t h e  N.C.C. are m o n i t o r i n g  t h e  s i t u a t i o n .  





4 .3 .5  Morecambe Bay 

S a l t i r i g s  c o v e r  a  l a r g e  p a r t  o f  t h e  B a y ' s  p e r i p h e r y .  

On t h e  e a s t  s i d e  b e t w e e n  P a r k  P o i n t  and  B o l t o n  l e  

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

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

some £84 0 0 0 ,  t h e  scheme was  a b a n d o n e d ,  t h e  o n l y  

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

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

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

L e v e n  w h e r e  t h e y  e n t e r  t h e  Bay. T h e r e  a r e  some 

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

is  t h o u g h t  t o  b e  s a n d  movement. 

A l t h o u g h  t h e  s a l t i n g s  i n  t h e  Bay a r e  t h o u g h t  t o  be 

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

i n  t h e  R i v e r  K e n t  w h e r e  i t  i s  t h o u g h t  t h a t  t h e  

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

s a l t i n g .  

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

t h e  R i v e r  Wyre a t  F l e e t w o o d ,  n o r t h  a n d  e a s t  t o  t h e  

R i v e r  L u n e .  P i l l i n g  M a r s h ,  t h e  b i g g e s t  a r e a  h e r e ,  i s  

g e n e r a l l y  a c c r e t i n g .  The t u r f  embankment h e r e  was 

r e n o v a t e d  i n  1 9 8 1  a n d  t h e  s l o p e  c h a n g e d  f r o m  3:l  t o  

6 : l .  West f r o m  h e r e  t o  t h e  R i v e r  Wyre a t  K n o t t  End o n  

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

embankments ,  r e t u r f  them,  and  p r o t e c t  them i n  e x p o s e d  

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

by t h e  e n d  o f  t h e  y e a r .  

4 .3 .6  S o l w a y  F i r t h  

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

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

t h e  S c o t t i s h  b o r d e r .  



They have i n s t a n c e s  of bo th  a c c r e t i o n  and e r o s i o n  and 

some a r e a s  of s a l t i n g  a r e  termed u n s t a b l e .  However 

t h i s  i s  g e n e r a l l y  i n  a  low p r i o r i t y  a r e a  o r  l e s s  and 

d o e s  not  g i v e  r i s e  t o  immediate concern .  The m a j o r i t y  

of p r o t e c t i o n  a t  t h e  c o a s t  i s  e a r t h  embankments. 

Running eas tward  from S i l l o t h  Bay, t h e  f i r s t  a r e a  of 

s a l t i n g s  i s  i n  Moricambe Bay. T h i s  i s  a  f a i r l y  w e l l  

s h e l t e r e d  a r e a  and t h e  s a l t i n g s  of t h e  Grune and 

Newton marshes  a r e  s t a b l e  w i t h  e a r t h  bank p r o t e c t i o n  

i n  p l a c e s .  The a r e a  t o  t h e  s o u t h  of S k i n b u r n e s s  Marsh 

i s  d e s i g n a t e d  f o r  u r b a n  development and North  West 

Water a r e  t o  t a k e  over  r e s p o n s i b i l i t y  f o r  t h e  e a r t h  

banks a t  Seadyke and u p d a t e  them. The s a l t i n g s  h e r e  

a r e  s t a b l e .  

The c o a s t l i n e  south-west  of Bowness o n  Solway t o  

Moricambe Bay i s  a c c r e t i n g  s lowly  i n  p l a c e s  w h i l e  

o t h e r  p a r t s  a r e  s a i d  t o  be s t a b l e .  Nor th -eas t  of t h e  

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

e r o d i n g  and i t  would a p p e a r  t h a t  t h e  t i d a l  c h a n n e l s  

a r e  moving i n s h o r e  a t  t h i s  p o i n t .  

The r e s p o n s i b i l i t y  f o r  Burgh Marsh was t a k e n  o v e r  by 

North West Water i n  1982 from a  p r i v a t e  company. 

C o a s t a l  p r o t e c t i o n  i s  p rov ided  by t h e  o l d  r a i l w a y  

embankment which i s  a l s o  t h e  h igh  w a t e r  l i n e .  Two 

s m a l l  dykes  were dredged f o r  l a n d  d r a i n a g e  and a s  a  

consequence,  t h e  w e s t e r n  s i d e  of t h e  s a l t i n g  has  b u i l t  

u p ,  up t o  0.75m i n  p l a c e s ,  over  t h e  l a s t  s e v e n  y e a r s .  

The s a l t i n g  i s  a l s o  a c c r e t i n g  g e n e r a l l y ,  p o s s i b l y  due 

t o  t h e  t i d a l  c h a n n e l  i n  t h e  e s t u a r y  moving n o r t h .  The 

s a l t i n g  a r e a  from h e r e  t o  t h e  S c o t t i s h  b o r d e r  is  

thought  t o  be g e n e r a l l y  u n s t a b l e  and R o c k c l i f f e  Marsh 

i s  t end ing  t o  change s h a p e ,  a g a i n  p o s s i b l y  because  of 

channe l  meander. T h e r e  i s  a  scheme of r e c l a m a t i o n  pu t  

forward by t h e  N a t u r e  Conservancy Counc i l  f o r  t h i s  

a r e a .  G e n e r a l l y  e a r t h  bank p r o t e c t i o n  e x i s t s  i n  t h i s  





5 OBSERVATIONS, 

CONCLUSIONS AND 

RECOMMENDATIONS 

5 .l O b s e r v a t i o n s  

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

r e v i e w  f o r  t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  F i s h e r i e s  

a n d  Food arid c o n c e n t r a t e s  o n  t h e  c o a s t l i n e s  o f  

E n g l a n d  a n d  Wales. On t h e  m a i n l y  r o c k y  c o a s t s  o f  

n o r t h  a n d  w e s t  S c o t l a n d  s a l t i n g s  a r e  n o t  

w i d e s p r e a d  a n d  a r e  m a i n l y  i s o l a t e d  a n d  n o t  

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

t o w a r d s  t h e  b o r d e r  t h e y  a r e  more e x t e n s i v e  b u t  

m a i n l y  i n  e s t u a r i e s .  

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

arid Wales  i s  f r i n g e d  b y  s a l t i n g s .  Most o f  t h e s e  

a r e a s  are  d e s i g n a t e d  n a t u r e  r e s e r v e s  a n d  a r e  

managed by  s p e c i a l i s t  b o d i e s  s u c h  as t h e  N a t i o n a l  

T r u s t ,  t h e  N a t u r e  CO n s e r v a n c y  C o u n c i l ,  t h e  R o y a l  

S o c i e t y  f o r  t h e  P r o t e c t i o n  o f  B i r d s  e t c . ,  The  s e a  

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

o f  t h e  l o c a l  w a t e r  a u t h o r i t y .  I n  S c o t l a n d  s u c h  

a r e a s  come u n d e r  t h e  C o u n t r y s i d e  Commiss ion  f o r  

S c o t l a n d  who a p p o i n t  a  B e a c h e s  P r o j e c t  O f f i c e r  t o  

i n i t i a t e  management o f  t h e  b e a c h e s ,  d u n e s  arid 

m a c h a i r s .  

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

a n d  i n d e e d  i n  E u r o p e ,  v a r y  w i d e l y .  S o  t o o  do  t h e  

t h e o r i e s  as t o  why p r o b l e m s  e x i s t .  I n  t h e  U.K. 

t h e  e a s t  c o a s t  h a s  i t s  s h a r e  o f  p r o b l e m s ,  

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

c r u s t  i s  l o w  l y i n g  a n d  g r a d u a l l y  s i n k i n g .  W i t h  

t h e  a d d e d  k n o w l e d g e  t h a t  t h e  s e a  l e v e l s  a r e  s a i d  

t o  b e  r i s i n g ,  t h e  a n x i e t i e s  f e l t  i n  t h a t  p a r t  o f  

t h e  c o u n t r y  c a n  w e l l  b c  u n d e r s t o o d .  



4 .  On p a r t s  o f  t h e  e a s t  c o a s t  s u c h  a s  N o r t h  

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

a n d  l i t t l e  n e e d s  t o  b e  d o n e  t o  r e t a i n  t h e i r  

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

n o r t h  o f  h e r e  h o w e v e r ,  i n  t h e  Hurnber E s t u a r y ,  

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

meander  of  t h e  l o w  w a t e r  c h a n n e l s ,  t h e  s o u t h e r n  

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

Embankments are b e i n g  r e i n f o r c e d  a n d  k i d d i n g  

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

S p a r t i n a  however  has b e e n  discouraged. 

S o u t h  o f  t h e  Wash, t h e  s a l t i n g s  o f  N o r t h  N o r f o l k  

a r e ,  i n  g e n e r a l ,  s h e l t e r e d  by o f f s h o r e  r i d g e s .  

T h e s e  a r e  e i t h e r  i n  t h e  f o r m  o f  a n  o f f s h o r e  b a r  o r  

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

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

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

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

s y s t e m .  

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

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

i n t e r m i t t e n t  c l a y  b a n k s .  S a n d  movement i s  c a u s i n g  

some c o n c e r n  h e r e .  

5. On t h e  l o w  l y i n g  c o a s t s  o f  E s s e x  a n d  S o u t h e r n  

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

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

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

h e r e  t h a n  e l s e w h e r e  i n  t h e  U.K.  T h e  a r e a s  t h a t  

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

F l a t s  a n d  t h e  E s t u a r i e s  o f  t h e  C r o u c h  a n d  

B l a c k w a t e r .  

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

A n g l i a n  W a t e r  t eam m o n i t o r i n g  t h e  schemes  b e i n g  

p u t  i n  o n  t h e  E s s e x  c o a s t ,  t h o u g h t  t h a t  t h e  



c o h e s i v e  c l a y  c o n t e n t  o f  t h e  s a l t i n g s  a t  D e n g i e  

seems t o  b e  l ess  t h a n  i t  was a few y e a r s  ago .  

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

6 .  S t r e n g t h e n i n g  o f  t h e  man-made sea d e f e n c e s  h a s  

b e e n  q u i t e  e x t e n s i v e  o n  t h e  s o u t h  c o a s t  s i n c e  

a b o u t  1 9 6 9 ,  e s p e c i a l l y  i n  t h e  S o l e n t  area. The  

a u t h o r i t i e s  a r e  engaged  i n  a  programme o f  

s t r e n g t h e n i n g  t h e  c l a y  embankments  w i t h  c o n c r e t e  

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

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

s t r e n g t h e n e d .  R e c e s s i o n  i s  on  t h e  i n c r e a s e  t o o  

east  of  H u r s t  S p i t  o n  t h e  Hampsh i r e  c o a s t  w h i l e  

t h e  s a l t i n g s  w i t h i n  S o u t h a m p t o n  Water a r e  a l s o  

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

On t h e  west c o a s t ,  a p a r t  f r om s t r e t c h e s  i n  t h e  

S e v e r n  E s t u a r y ,  t h e  s a l t i n g s  a r e  n o t  g e n e r a l l y  

g i v i n g  c a u s e  f o r  c o n c e r n .  Few i f  a n y  a r e  a c t u a l l y  

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

o f  t h e  Dee, t h e  Mer sey  and  t h e  R i b b l e  a s  w e l l  as 

i n  t h e  Solway  F i r t h  and  Morecambe Bay. On t h e  

Welsh  c o a s t  t o o ,  t h e  s a l t i n g s  a r e  t o  b e  found  

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

s h i n g l e  s p i t s .  

8 .  To summar i s e  t h e  f o r e g o i n g ,  a l t h o u g h  e r o s i o n  o r  

' d i e  b a c k '  o f  c o a s t a l  s a l t i n g s  i s  t a k i n g  p l a c e  i n  

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

a r e  c a u s i n g  m a j o r  c o n c e r n  a r e  t h e  l ow  l y i n g  E s s e x  

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

Lyming ton  R i v e r  o n  t h e  Hampsh i r e  c o a s t .  

5 .2  C o n c l u s i o n s  

L .  I n  t h e  c o u r s e  of  t h i s  r e v i e w  i t  h a s  become c l e a r  

t h a t  t h e  s a l t - m a r s h e s  and  c o a s t a l  s a l t i n g s  of  t h e  

U.K.  h a v e  b e e n  and a r e  b e i n g  s t u d i e d  by  a  wide  

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



i n  t h e  E c o l o g i c a l  and Geomorphological f i e l d s  w i t h  

l i t t l e  be ing  done o n  t h e  e n g i n e e r i n g  s i d e .  

2 .  The s p r e a d  of  S p a r t i n a  s i n c e  i t s  i n t r o d u c t i o n  i n  

t h i s  c o u n t r y  o v e r  a  c e n t u r y  ago h a s  changed t h e  

f a c e  and c h a r a c t e r  of much of our  s a l t i n g s  and h a s  

l e d  i n e v i t a b l y  t o  c r o s s  breeding.  Where i t  is  

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

t o  c o l o n i s e  t h e  lower  m u d f l a t s .  There i s  

c o n j e c t u r e  a s  t o  whether  i t  shou ld  be al lowed t o  

sp read  i n  t h i s  way, c u r t a i l e d  because of i t s  

consequen t  t h r e a t  t o  w i l d l i f e  f eed ing  o r  

comple te ly  e r a d i c a t e d  i n  c e r t a i n  a r e a s .  

3 .  The p a t t e r n  of e r o s i o n  and a c c r e t i o n  on mud f l a t s  

and s a l t i n g s  i s  complex. There  a r e  many t h e o r i e s  

p u t  forward a s  t o  t h e  c a u s e  of d i e  back rang ing  

through s e a s o n a l  c h a r g e s ,  c y c l i c a l  changes,  

d e g e n e r a t i o n  of s p e c i e s  of v e g e t a t i o n ,  and 

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

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

changes  i n  t h e  regime of t h e  l i t t o r a l  d r i f t ,  

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

c l i m a t e  and t e m p e r a t u r e  v a r i a t i o n .  

4 .  S e v e r a l  peop le  have d e s c r i b e d  t h e  seaward edge of 

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

f a c e s .  T h i s  c o u l d  i n d i c a t e  a  change i n  t h e  wave 

c l i m a t e  and t h e  p o s s i b i l i t y  of p l a n t  decay. 

5 .  A v a i l a b l e  e v i d e n c e  (Ref 9 )  s u g g e s t s  t h a t  t h e  

magnitude of t h e  problem, which appears  t o  a f f e c t  

t h e  lower  p a r t s  of t h e  v e g e t a t i o n  zone,  w i l l  

i n c r e a s e  i n  t h e  coming y e a r s .  

6 .  The die-back of S p a r t i n a  g r a s s  which is  though t  t o  

have s t a r t e d  i n  t h e  1 9 3 0 1 s ,  was f i r s t  no t i ced  i n  

t h e  1 9 5 0 1 s ,  and i s  s t i l l  c o n t i n u i n g  i n  some a r e a s .  



T h i s  seems t o  be more p r o n o u n c e d  o n  t h e  s o u t h  and  

s o u t h e a s t  c o a s t s .  I n  a r e a s  o f  t h e  w e s t  c o a s t ;  i n  

Morecambe Bay a n d  t h e  e s t u a r i e s  o f  t h e  R i b b l e  and  

Conway, S p a r t i n a  seems t o  b e  t h r i v i n g .  

7 .  The  r e - s t r u c t u r i n g  o f  p a r t  o f  a n y  c o a s t l i n e  may 

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

r e - d i s t r i b u t i o n  o f  l i t t o r a l  s e d i m e n t .  I n  t h e  

e s t u a r y  o f  t h e  R i v e r  Dee f o r  e x a m p l e ,  t h e  

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

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

a t  P a r k g a t e ,  a n d  t h e  c o n s e q u e n t  q u i e s c e n t  

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

i n  f r o n t  o f  t h e  town q u a y .  

8. On t h e  E s s e x  c o a s t  i t  i s  t h o u g h t  t h a t  a l t h o u g h  

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

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

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

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

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

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

of t h e  u p d r i f t  c l i f f s .  

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

i n s t a n c e  i n  t h e  Thames w h e r e  d r e d g i n g  h a s  

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

dumped i n  B l a c k  Deep  o f f  t h e  E s s e x  c o a s t  c o u l d  

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

9 .  S a l t i n g s  r e g e n e r a t i o n  u s i n g  man-made s t r u c t u r e s  

h a s  b e e n  a c h i e v e d  i n  N o r t h  F r i e s l a n d ,  West 

Germany,  i n  a b o u t  s e v e n  y e a r s .  T h i s  however  d o e s  

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

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

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



1 0 .  I t  would appe'lr t h a t  o w  of t h e  more popular  mcans 

of r e g e n e r a t i o n  i s  t h e  Schleswig-Hols t e i  n  method, 

o r i g i n a t e d  o n  t h e  North  Sea c o a s t  of West Germany. 

T h i s  i s  a f a i r l y  w e l l  e s t a b l i s h e d  method of 

r e g e n e r a t i o n .  I t  h a s  been t r i e d  i n  t h e  U.K. by 

A n g l i a n  Water ,  o n  t h e  Dengie F l a t s  i n  Essex ,  and 

i s  s h o r t l y  t o  be t r i e d  by Welsh Water on  t h e  

S e v e r n  E s t u a r y .  I t  would be b e n e f i c i a l  t o  

d e t e r m i n e  whe the r  German e n g i n e e r s  they have come 

up w i t h  any o t h e r  i d e a s  t h a t  may be u s e f u l  i n  t h e  

U . K .  

11. T h e r e  i s  a  form of a r t i f i c i a l  seaweed now on  t h e  

market  t h a t  c a n  be a t t a c h e d  t o  a n  open g r i d  t y p e  

mat. These  i n  t u r n  c a n  be c l i p p e d  t o g e t h e r ,  

r o l l e d  up, t r a n s p o r t e d  t o  s i t e  and l a i d .  T h i s  a s  

f a r  a s  we know h a s  never been t r i e d  on  s a l t i n g s ,  

and i t  might  be of b e n e f i t  t o  t r y  i t  on t h e  

seaward edge of a n  e r o d i n g  s a l t i n g  t o  b o t h  

s t a b i l i s e  and a t  t r a c t  sediment .  I f  s u c c e s s f u l  t h e  

mats c a n  be l i f t e d  and t r i e d  e l sewhere .  I t  i s  

unders tood  t h a t  t h i s  i s  t o  be t r i e d  on t h e  Essex 

c o a s t  i n  A p r i l  o r  May 1987. Some 60 s q u a r e  met res  

w i l l  be p laced  i n  up t o  10 s m a l l  t r i a l  f i e l d s  

a round  t h e  c o a s t .  

12 .  A e r i a l  photography w i t h  photographs  t a k e n  

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

of s a l t i n g s  which might  o t h e r w i s e  be d i f f i c u l t  t o  

e s t i m a t e .  S a t e l l i t e  imagery t echn iques  cou ld  a l s o  

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

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

13 .  T h i s  r ev iew,  f o r  o b v i o u s  r e a s o n s ,  h a s  c o n c e n t r a t e d  

i n  t h e  main on s a l t i n g s  r e c e s s i o n .  There  a r e  

however, a r e a s  of s a l t i n g s  mos t ly  i n  t h e  e s t u a r i e s  

on  t h e  west  c o a s t ,  where t h e  v e g e t a t i o n  is  being 

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



5.3 Recommendations 

I t  has  become c l e a r  w h i l e  c a r r y i n g  o u t  t h i s  r ev iew 

t h a t  s e v e r a l  r e l a t e d  r e s e a r c h  c o n t r a c t s  a r e  c u r r e n t l y  

be ing  c a r r i e d  o u t .  Due t o  t h e  obv ious  i n t e r e s t  of t h e  

N a t u r e  Conservancy C o u n c i l  and t h e  r e s e a r c h  be ing  

c a r r i e d  o u t  by o t h e r  r e s e a r c h  b o d i e s ,  i t  i s  sugges ted  

t h a t  a  working g roup  of i n t e r e s t e d  p a r t i e s  s h o u l d  be 

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

7. , , l ' '- Alll::.G * 

T h i s  c o u l d  i n c l u d e  a r e p r e s e n t a t i v e  from some o r  a l l  

of t h e  f o l l o w i n g  a u t h o r i t i e s ;  

M i n i s t r y  of A g r i c u l t u r e ,  F i s h e r i e s  and Food 

Crown E s t a t e  Commissioners 

Department of t h e  Environment 

The Welsh O f f i c e  

Na tu re  Conservancy C o u n c i l  

S c i e n c e  and E n g i n e e r i n g  Resea rch  Counc i l  

I n s t i t u t e  of T e r r e s t r i a l  Ecology 

I n s t i t u t e  of Oceanograph ica l  S c i e n c e s  ( T i d a l  branch)  

Angl ian  Water 

S o u t h e r n  Water 

North  West Water 

H y d r a u l i c s  Resea rch  L td  

Two o t h e r  s p e c i a l i s t s  i n  t h i s  f i e l d  a r e  M r  A Masca l l  

f o r m e r l y  T e c h n i c a l  Manager w i t h  Angl ian  Water and 

D r  D Ranwell  now w i t h  t h e  U n i v e r s i t y  of E a s t  Angl ia  

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

c o n t r i b u t i o n .  

T h i s  working p a r t y  would need t o  be s e t  up q u i t e  

q u i c k l y  a s  e r o s i o n  i n  some p a r t s  of t h e  UK i s  q u i t e  

s e r i o u s ,  a s  mentioned below. 

The impact of t h e  d e g e n e r a t i o n  of s a l t i n g s  i s  

o b v i o u s l y  of prime c o n c e r n  where s a l t i n g s  form p a r t  o f  



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

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

i n  p l a c e s .  T h e  N a t u r e  C o n s e r v a n c y  C o u n c i l  h a v e  a 

m a j o r  i n t e r e s t  i n  t h i s  n a t u r a l  h a b i t a t  a n d  s h o u l d  b e  

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

From t h e  e n g i n e e r i n g  p o i n t  o f  v i e w  t h e  i m m e d i a t e  

p r o b l e m  is  n o t  why i s  e r o s i o n  t a k i n g  p l a c e ,  b u t  how t o  

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

b e s t  f o r m  o f  r e g e n e r a t i o n  and  t h e  m o s t  e f f e c t i v e  means 

o f  c o n s t r u c t i o n .  O t h e r  p r i o r i t i e s  m u s t  i n c l u d e  how t o  

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

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

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

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

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

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

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

n a t u r a l l y ,  o r  h e l d  i n  a n  o f f s h o r e  pound f o r  u s e  when 

r e q u i r e d .  T h i s  would  p r e s u m a b l y  r e q u i r e  a n  amendment 

t o  t h e  Dumping a t  S e a  A c t .  

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

f o l l o w i n g :  

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

a c c r e t i o n  o r  e r o s i o n  i n  t h e  UK. 

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

s a l t i n g s  s t a b i l i t y .  T h i s  w o u l d  i n c l u d e  c o a s t a l  

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

E x p l o r a t i o n  o f  t h e  r e l a t i o n s h i p  b e t w e e n  s a l t i n g s  

s t a t u s  ( a c c r e t i n g  o r  e r o d i n g )  a n d  sea l e v e l  r ise.  

An i n v e s t i g a t i o n  o f  t h e  s e d i m e n t  c o n t e n t  o f  b o t h  

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



t h e r e  i s  a  l a c k  of c e r t a i n  i n g r e d i e n t s  i n  t h e  e r o d i n g  

s a l t i n g s  t h a t  c o u l d  be added a r t i f i c i a l l y .  

An i n v e s t i g a t i o n  of p l a n t  v i r i l i t y  and c o n d i t i o n  a t  

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

A r ev iew of o t h e r  c o u n t r i e s ,  e s p e c i a l l y  t h o s e  o n  t h e  

North Sea  C o a s t s .  A r e  they  a l s o  having problems and 

i f  s o ,  how t h e y  a r e  be ing  t a c k l e d .  
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S p u r n  Head t o  Hawkins  P o i n t  

C l e e t h o r p e s  t o  S a l t f l e e t  Haven 

S k e g n e s s  t o  G i b r a l t a r  P o i n t  

Holme t o  Weybourne 

S o u t h w o l d  t o  S i z e w e l l  

A l d e b u r g h  t o  S h i n g l e  S t r e e t  

H a r w i c h  ( s o u t h )  t o  W a l t o n  o n  t h e  Naze 

J a y w i c k  t o  B r i g h t l i  n g s e a  

R B l a c k w a t e r  t o  R  C r o u c h  

F o u l n e s s  P o i n t  t o  S o u t h e n d  

S o u t h e n d  ( w e s t )  t o  Canvey  I s l a n d  

Q u e e n s b o r o u g h  (R Medway) 

R S w a l e  ( e n t r a n c e )  

R S t o u r  ( e n t r a n c e )  

S o u t h  C o a s t  

4 7 Pagham H a r b o u r  

4 7 C h i c h e s t e r  H a r b o u r  

4 8 L a n g s t o n e  H a r b o u r  

49 S o u t h a m p t o n  W a t e r  t o  H u r s t  Beach  

5 2 / 5 3  P o o l e  H a r b o u r  

5 7 R O t t e r  ( e n t r a n c e )  

5 8 R T e i g n  ( e n t r a n c e )  

7 7 West o f  R P a r r e t t  

7 7 K Axe ( e n t r a n c e )  

7 8 S o u t h  o f  C l e v e d o n  

C l a y  b a n k s  

C l a y  b a n k s  

S e a w a l l ,  s a n d  d u n e s  

F r o n t e d  b y  s h i n g l e  r i d g e  

F r o n t e d  b y  s h i n g l e  r i d g e  

F r o n t e d  b y  s h i n g l e  r i d g e  

V a r i o u s  embankments  

V a r i o u s  embankments  

C l a y  embankment S 

C l a y  embankments  

F1 o o d  b a n k s - S e a w a l l  

S e a w a l l s  

C l a y  embankments  

S a n d  d u n e s  

I n t e r m i t t e n t  b a n k s  

C l a y  b a n k s - n a t u r a l  

p r o g r e s s i o n  

C h a l k / r u b b l e  b a n k s  - 
s e a w a l l s  

I n t e r m i t t e n t  b a n k s  

S e a w a l l s ,  g a b i o n s ,  

r o c k ,  d u n e s  a n d  h e a t h l a n d  

G a b i o n s  

S e a w a l l s ,  r o c k  

C l a y  b a n k s  

C l a y  b a n k s  

C l a y  b a n k s  



7 8 West of R Avon 

79 /80  U p s t r e a m  S e v e r n  B r i d g e  ( s o u t h  s i d e )  

West C o a s t  

3 6 E l l e s m e r e  P o r t  

35/36 R D o u g l a s  t o  S o u t h p o r t  

3 5 Lytham t o  F r e c k l e  t o n  P o o l  

3 4 P i l l i n g  Marsh (M.Bay) 

3 3 M i d d l e t o n  (M.Bay) 

3 3 A r n s i d e  t o  Morecambe 

32 F l o o k b u r g h  (M. Bay) 

3 2 R Kent  ( e n t r a n c e )  

3 1 R L e v e n  ( e n t r a n c e )  

3 1 A n g e r t o n  ( e a s t  o f  Duddon C h a n n e l )  

3 0 Walney I s l a n d  ( n o r t h  e a s t  s i d e )  

M i l l o m  ( w e s t  o f  Duddon S a n d s )  

S k i n b u r n e s s  t o  C a r l i s l e  

C l a y  b a n k s  

C l a y  b a n k s  

S e a w a l l s ,  e a r t h  b a n k s ,  

r o c k  

E a r t h  b a n k s ,  c o n c r e t e  

f a c e d  w a l l s  

S e a w a l l s ,  i n t e r m i t t e n t  

E a r t h  b a n k s  

E a r t h  b a n k s  

I n t e r m i t t e n t  e a r t h  b a n k s  

I n t e r m i t t e n t  e a r t h  

b a n k s  

E a r t h  b a n k s  

E a r t h  r a i l w a y  

emba nkme n t  

E a r t h  r a i l w a y  

embankment  

E a r t h  r a i l w a y  embankment 

I n t e r m i t t e n t  e a r t h  

b a n k s ,  r o c k ,  c o n c r e t e  o r  

s t o n e  r e v e t m e n t s  

E a r t h  b a n k s  

I n t e r m i t t e n t  e a r t h  b a n k s  
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