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ABSTRACT

This report  is a review of the coast l ine of south-east England from the
Thames to Selsey Bill. In it are described the varioue natural and man-made
Proce6aes which affect the behaviour of this part icular stretch of Br i tainr e
shorel ine. The report  includes a deacript ion of the major coaetal  defences,
sreaa of eroeion and accret ion and various other aspects of beach behaviour.
Infornation is given about winds, rraves and tidal currents. Various
stretches of coastline which for coastal engineering purposes can be treated
ae independent or eemi-dependent cel le are also iaent ir iea.

This report  is the fourth of a ser ies covering the coast l ine of Eagland and
wales which Eydraulics Research are carrying out for the llinistry of
Agricul ture, Fisheries and Food.

This report vaa written by lir J Welsby and llr J M uotyka of the Coastal
Processes section of the Maritime Engineering Departuent, Eydraulics
Research Linited, who should be contacted for further iaforuation.
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INTRODUCTION

I n  1985  the  M in i s t r y  o f  Ag r i cu l t u re ,  F i she r i es  and

Food commissioned l {ydraul ics Research,  I ' Ia l l ingford to

carry out  a rev iew of  the beaches and coasta l  defences

of  England and Wales.  The pr inc ipal  a in of  ch is

rev iew is  to prov ide in fornat ion reLevant  to coasta l

engineer ing,  the emphasis being p laced on ident i fy ing

the most important processes shaping and dominating

each  s t re t ch  o f  coas t .  I nev i t ab l y  because  o f  Ehe

scale of  th is  pro ject ,  the coast l ine has had Eo be

div ided up in t .o regions.  The present  repor t  is  Volume

4 in the ser ies and covers the coast l ine of  south-east .

England f rom the River  Thames to Selsey 8 i11.

One of  the fundamental  object ives of  th is  rev iew has

been to ident i fy  areas which can be considered as

ind i v i dua l  coas ta l  un i t . s  o r  ce l l s .  These  ce l l s  a re

judged to be ' rse l f  conta inedi l  when they are

dependent .  on the general  coasta l  proeesses wi th in that

ce11  rega rd less  o f  ownersh ip  o r  respons ib i l i t y .  Any

beach changes tak ing p lace wi th in such a cel1 are

normal ly  independent  of  change wi th in adjacent  ce l1s.

I den t i f i ca t i on  o f  such  ce l l s  shou ld  t he re fo re  he lp

planners to determine what .  length of  coast l ine should

be  s tud ied  o r  cons ide red ,  when  cons t ruc t i ng  coas ta l

defence works in  any par t icu lar  area.  I t  is  hoped

that  Ehis type of  over  v iew wi l l  enhance the

underst ,anding of  the coasta l  system and lead

ulEimat .e ly  to a more uni f ied and synpathet ic  approach

to Ehe p lanning and design of  coasta l  defences.

The major  points der ived f rom th is  s tudy are

summarised in Chapter 2 and draw together the more

import .ant  features which character ise th is  par t icu lar

s t re t ch  o f  Ehe  I IK  coas t l i ne .  Subsequen t  chap te rs

beg in  w i t h  a  desc r i p t i on  o f  Ehe  evo luE ion  o f  t he  coasc

(Chap te r  3 ) .  Chap te r  4  con ta ins  i n fo rma t i on  on  w inds ,

r raves and r idal  phenomena,  whi le  in  Chapter  5 coasEal



processes and a summary of  coasta l

desc r i bed ,  i nc lud ing  de ta i l s  on  Lhe

sediment supply and areas which are

e i t he r  acc re t i on  o r  e ros ion .

defences are

sou rce  o f

i n  t he  p rocess  o f

EXECI'TIVE SIII,TflARY

The coast l ine f rom the Thames to Selsey Bi l l  var les

great ly  in  character ,  f ron h igh chalk c l i f fs  to

al luv ia l  p la ins and low ly ing marshland.  As Ehe

coast l ine var ies so do the uses to wtr ich Ehe coasta l

s t r i p  i s  pu t .  CoasEa l  f ac i l i t i es  range  f rom no rma l

seaside ameni t . ies through to f ish ing harbours,  mar inas

and  po r t s .

There are few absolute boundar ies or  independent

coasEa l  ce l l s  w i t h  respec t  t o  t he  l i t t o ra l  movemen t  o f

beach  ma te r i a l  bu t  more  o f t en  a  se r i es  o f  un i t . s  o f  a

semi-dependent  nature can be found.

Fi rs ! ,  the south bank of  the Thames Estuary f rom Lhe

Is le  o f  G ra in  t o  t he  I s l e  o f  Thane t .  I l e re  Ehe

gene ra l l y  l ow  l y i ng ,  so f t ,  eas i l y  e rod ib le  coas t l i ne

is  separated by two targe r iver  estuar ies.  Thus the

Is le  o f  G ra in  can  be  c lassed  as  one  un i t ,  t he  I s l e  o f

Sheppey a second and the main land t .o  the easE as far

as  t he  I s l e  o f  Thane t . ,  t he  t h i r d .

The foreshore a long each of  these coasEl ines is

largely of  mud and sand wich the upper beaches (wi t t r

the except ion of  the sal r ings)  of  sand and or  sh ingle

and  mud .  The  ne t t  l i t t o ra l  d r i f t  i s  wes twards  i n to

Ehe Thames a lEhough th is  is  largely in terruPted Eo the

Is le of  Grain by the out f low of  the River  Medway and

to the Is le of  Sheppey by the River  Swale.

On the main land the coasta l  scr ip  between Ehe River

Swale and Thanet  in  che east ,  a l ternaEes between low

ly ing  l and  and  c lay  o r  c l ay  and  sands tone  c l i f f s  up  Eo



30rn high. The nuddy foreshore changes also t.o mud and

shingle and then to shingle to the east .  The

inc reas ing  quan t i t i es  o f  sh ing le  re f l ec t  t he  i nc reased

wave exposure in  an easel rard d i rect ion.  The beaches

t ,hemselves are now becoming starved of  sh ingle,

pr inar i ly  as a resul t  o f  the reduced supply which was

once der ived f rom eroding c l i f fs .  Shingle is  added by

local  author i t ies on a fa i r ly  regular  basis  Lo redress

th i s  imba lance .

The Is le of  Thanet  can be c lassed as one uni t .  From

Birchington through ! t rargate and Broadsta i rs  to

Ramsgate,  chal -k  c l i f fs  predominate.  The foreshore

consists  of  a wave cut  chalk p lat forn over la in by

deposi ts  of  sand.  As ment ioned above the net t

l i t rora l  dr i f t  on the nor th fac ing coasE is  westwards

int.o t.he Thames from the North Foreland. There are

some local ised reversals  near  Bi rchington where

indentat ions in  the rocky coast l ine ( reveal ing srnal l

sandy coves surrounded by steep chalk c l i f fs)  are

evidence of  sma1l  independent  cel ls .  WiEh the st , rong

indenEa t i on  the  d r i f t  i s  l ow  a long  the  who le  o f  Eh i s

c o a s t l i n e .

On  Ehe  eas t - f ac ing  coas t ,  sou th  o f  t he  Fo re land ,  ne t t

d r i f t  i s  gene ra l l y  sou thwards  and  a t  C l i f f send ,  sou th

of  RamsgaEe,  the h igh chalk c l i f fs  g ive way to low

grass  cove red  sands tone  s lopes .  These  i n  t u rn  g i ve

way to low ly ing land at  the head of  Pegwel l  Bay.

Si tuated at  the mouth of  the River  Stour ,  th is  bay

forms a s ink for  the low,  southward moving l i t tora l

t ransport  f rom Thanet  and the h igher  nor ther ly  dr i f t

in to the Bay f rom Kingsdown. The beaches a long the

c l i f f ed  s t , r e t ches  a re  sandy ,  buE  Ehe re  a re  a l so

ex tens i ve  depos i t s  o f  mud  i n  Pegwe l l  Bay .

The  nex t  a rea  tha t  ean  be  c lassed  as  a  coas ta l  un i t  i s

f rom Kingsdown to Dover.  This  is  a "hard l  coast  in



t ha t  i t  i s  mos t l y  c l i f f ed ,  w i t , h  l i t c l e  i n  t he  way  o f

act ive coasta l  processes aparE f rom a smal l  amount .  of

f l in ty  grave, l  being s lowly won f rom the eroding chalk

c l i f f s .  The  fo resho re  i s  bou lde r  s t rewn ,  w i t h

iso lated pocket ,s  of  sh ingle in  emba)rments,  such as St .

Marga re t s  Bay .

The next  ce l l  is  the coast l ine between Dover and

Folkestone.  Both of  these harbours act  as barr iers to

the movement of  the shingle on the upper beach,  and

gene ra l l y  t he re  has  been  a  red i s t r i bu t i on  o f  t h i s

mat,er ia l  f rom the weatern to the eastern hal f  o f  th is

f rontage fo l lowing the construct ion of  the harbour

works  a t  e i t he r  end .  The  ra te  o f  l i t t o ra l  d r i f t  o f

shingle is  now very 1ow, about  3000ur 3/y"^ t  in  a net t

\dest  t .o  easL d i rect ion.  A th in veneer of  sand can be

found on the lower foreshore,  though th is  is

d i scon t i nuoua .  Wave  ac t i on  a t .  l ow  s tages  o f  t he  t i de

is  reduced by Ehe presence of  numerous rock outcrops,

ree fs  e t c  hence  the  ne t t  (wes t  t o  eas t )  l i t t o ra l

t , r anspo r t  o f  sand  i s  a l so  sma l1 .

The coasta l  area between Folkestone and Eastbourne

to the south-nest . ,  once had a cont inuous shingle storm

beach.  This shingle beach is  now f ragmented as the

resu l t  o f  t he  cons t ruc t i on  o f  coas ta l  de fences  a t

va r i ous  t imes  du r i ng  the  l asE  cen tu ry .  Cons t ruc t i on

of  seawal ls  and gro)mes at  Sandgate,  for  example,  has

probably been the cause of  decl in ing shingle levels  to

the  eas tward .  (The  ra te  o f  sh ing le  bu i l d  up  a t

Folkestone is  now qui te low as ment ioned above.)  Thq

l i t tora l  movement has been interrupted not  only  by the

construct ion of  groyne sysLems over  the f rontage as a

whole but  a lso by the harbour arms at  Rye and

Hast . ings.  There are a lso natura l  features which

sErong l y  mod i f y  t he  t r anspo rE  o f  beach  ma t .e r i a l ,  e .g .

the fore lands at  Dungeness and at  Langney Poinc.  From

t ,he  pas t  h i s to ry  o f  t he  cons t ruc t i on  o f  coas t .a l



defences,  and the subsequent  eros ion problems over

l ong  s t re t ches  o f  coas t  downdr i f t  ( t o  t he  eas t )  o f

such  de fences ,  i t  i s  c l ea r  t ha t  coas t  p ro t . ec t i on

works,  par t icu lar ly  large groyne systems,  have a
I tknock-onrr  ef  fect , .

Ideal ly  the whole of  the coasta l  s t r ip  between

Folkestone and Eastbourne should be t reated as one

uni t ,  for  p lanning purposes.  Wi th in th is  uni t  several

cel ls  can however be ident i f ied which have only a weak

dependence on each other .  The coast  f rom Folkestone

to Dungeness,  though heavi ly  groyned,  can be subject .ed

to  ma jo r  red i s t r i bu t i on  o f  sh ing le  du r i ng  s to rms .

Though the general  Crend is  a netL west ,  to  east

shingle movement th is  can somet imes be reversed,

especia l ly  near  Dungeness and to the east .  where the

beaches are par t ly  protected f rorn the predominant

south-wester ly  e/aves.  The Dungeness fore land forms a

major  change in coast l ine a l ignment  and beach changes

easE of  i t  have a minor  ef fecf  on the coast  t .o  Ehe

wes t .  Coas t  p ro tec t i on  wo rks  wes t  o f  Dungeness  may

slow down the raEe at  which mater ia l  reaches

Dungeness.  However s ince the headland has such a

la rge  rese rvo i r  o f  sh ing le ,  such  works  w i l l  on l y  have

a  marg ina l  e f f ecE  eas t  o f  Dungeness .  I t  i s  t he re fo re

reasonab le  t o  cons ide r  t he  eoas t  f r om Fo l kesEone  Eo

Dungeness as an a lmost  independent  ce11.

F rom Dungeness  to  Fa i r l i gh t  ( j us t  eas t  o f  t l as t i ngs )

beach movement is  only  ser iously  in t ,errupted by the

harbour arms at  the entrance t .o  Rye.  Si lCat ion aE Ehe

end of  E,hese harbour arms indicaEes that  l i t tora l

t . ransport  conEinues to take p lace across the entrance

channel .  I^ IesE of  Fai r l ight  the foreshore is  a lmost

ba re ,  pa r t  o f  t he  l i t t o ra l  d r i f t  be ing  a r res ted  by  t he

\ i lestern arm of  l last ings harbour.  l lence the sEretch

from Dungeness Eo Fai r l ight .  can be considered as

ano the r  ce l l .  F ina l l y  f r om l l as t i ngs  Lo  Eas tbou rne



there are no major  barr iers Eo b lock movement and th is

who le  s t re t ch  shou ld  be  cons ide red  as  one  ce l1 .

From Eastbourne to Br ighton Mar ina,  near  ver t ica l

chalk c l i f fs  are the dominant  coasta l  features.  To

the west  of  Eastbourne,  between Beachy l lead and

Seaford l lead the c l i f fs  are unprotected and thei r

eros ion produces pebbles of  f l in t .  The shingle beach

at  Cuckmere l laven is  re lat ive ly  s table.  Cl i f f  eros ion

adds to the l i t tora l  supply for  the beaches at

Eastbourne and to the eastsrard.  The Seaford f rontage

also once received large quant i t ies of  pebbles der ived

from erosion of  the c l i f fs  l resL of  Newhaven.  These

cl i f fs  are no!{  most ly  protected by seawal ls  and

therefore produce l iL t le  f resh beach mater ia l .  Beach

acc re t i on ,  due  to  t he  wes t  t o  eas t  l iE to ra l  d r i fE  has

bui l t  up on the west  s ide of  Ehe Newhaven wesE

breakwat ,er .  This  has stabi l ised and the end of  the

breakwat .er  is  now in re lat ive ly  shal low waLer.  I t  is

not  known to what  extenr  or  in  exact ly  what  quant i ty

mater ia l  now bypasses the breakwater  t ,o  reach Seaford.

The Seaford f rontage has been los ing shingle for  many

years though th is  s i tuat . ion is  now being recEi f ied by

a massive beach nour ishment  scheme. From Newhaven to

Br igh ton  Mar ina  the  c l i f f s  a re  mos t l y  p roEec ted  by

seawal ls  and the foreshore in  th is  area is  a chalk

p la t f o rm  w i th  spa rse  depos i t , s  o f  sh ing le .  The  Mar ina

projecEs seawards in to deep rsater  and hence does not

a l low beach mater ia l  to  bypass i t  in  any s igni f icant

quant i t ies.  Beach changes at  Cuckmere and Seaford are

largely independent  of  any coast  protect ion schemes

carr ied out  Eo the west  of  the Mar ina.  The coast l ine

from the t lar ina easLwards Eo Eastbourne can thus be

cons ide red  as  a  ce l l ,  a l be i t  a  ra the r  f r agmen ted  one .

F rom Br ighEon  l , t a r i na  t o  Se l sey  B i l l  t he  coas t l i ne  i s

heavi ly  developed and Ehe consEruct ion of  coasE

pro tecE ion  works  i n  one  a rea  ve ry  obv ious l y  a f f ec rs



3 .1

COASTAL GEOLOGY

& TOPOGRAPf,Y

Geolog ica l

background

ad jacen t  s t reEches  o f  coas t .  Th i s  i s  demons t ra ted

only too c lear ly  by the very wide shingle beach which

has developed west  of  shoreham harbour and the ser ious

erosion which is  now Eaking p lace east  of  the harbour.

Given that  the amount  of  mater ia l  bypassing the

harbour is  very sma1t ,  the st retch f rom Shoreham easE

to Br ighton Mar ina can be considered a sub-ce1l  or

uni t .  From Shoreham westwards to L i t tLehampt.on

I{arbour,  the s ingle beaches are cont inuous though very

va r i ab le  i n  s i ze ,  depend ing  on  the  e f f ec t i veness  o f

groyne syst .ems in any par t icu lar  area.  The foreshore

at  low waEer extends a lmost  to the seaward end of  the

wesL harbour-arm at  L i t t l_ehampton and t .here is  c lear

evidence that  the channel  becomes inf i l led wi th sand

and shingle which is then moved eastwards by wave

act ion.  At  Paghaur harbour there are extensive banks

of  sh ingle seawards of  the entrance and t .h is  too does

no t  ac t  as  an  e f f ec t i ve  ba r r i e r  t o  l i t t o ra l  d r i f t .

The coast l ine f rom Shoreham to Selsey Bi l l  therefore

needs  Eo  be  eons ide red  as  one  un i t .  A  coas t

p ro tec t i on  po l i cy  f o r  t h i s  a rea  c lea r l y  requ i res  Ehe

co -ope ra t . i on  o f  a  l a rge  number  o f  l oca l  au tho r i t i es .

Geo log i ca l  s t ruc tu re  and  l i t t r o l og i ca l  va r i ab i l i t y  have

both exer ted st rong inf luences on the morphology and

E,he evolut . ion of  the coast l ine of  south-east ,  England

wh ich  i s  o f  r e l a t i ve l y  recen t  o r i g i n  on  a  geo log i ca l

t ime scale.  The Engl ish Channel  was formed afEer the

e n d  o f  t h e  P l e i s t o c e n e  I c e  A g e  ( t . g  m i f f i o n  E o  1 0 , 0 0 0

yea rs  ago ,  see  F ig  1 )  as  t he  sea  l eve l  r ose  w i th  t he

me l t i ng  o f  t he  i ce  shee ts .  S ince  th i s  pe r i od ,  t he

coast l ine has undergone rapid change to i ts  presenE

c o n f i g u r a r i o n .



A11 the rock format ions exposed at  the coast  are

sediment ,ary in  or ig in,  see Fi tg 2.  They were la id down

dur ing and af ter  the Cretaceous per iod (beginning 135

rni l l ion years ago)  and represent  a wide range of

d i f fer ing rock Eypes.  Sandstones were covered by

var ious c lays and Ehen th ick layers of  chalk.  Fur ther

layers of  sands and gravels and London Clay were

depos i t ed  du r i ng  the  Eocene  pe r i od  (35 -55  n i l l i on

yea rs  ago ) .  Fo l l ow ing  th i s  pe r i od ,  buE  p reced ing  the

Ice Age,  th is  region exper ienced fo ld ing associated

wi th the format ion of  the Alps.  The rocks of  Kent  and

Sussex form an ant ic l ine,  or  upfo ld (wi th the Weald at

i ts  apex)  a l igned approximately  a long an east-erest

ax is  and p i tch ing gentLy Eo the west .  The Thames

Es tua ry  occup ies  a  sync l i ne ,  o r  down fo ld ,  t o  t he

north.  As Ehe landscape was eroded so the o ld

sandstones of  the Hast ings Beds were exposed as a

central core aurrounded by the l.Ieald clays and

greensands wi th the chalk forming the uplands of  the

North and South Downs and extending westwards over the

t lampshire p la in.  Along the nor th coast  of  Kent  and in

souEhern Sussex and I lampshire,  the chalk is  over la in

by younger Ter t iary deposi rs  of  sands and gravels and

London Clay.  The Engl ish Channel  forms an obl igue

north-east  to  souEh-west  cransecc across t .h is  sequence

and  d i f f e ren t i a l  e ros ion  o f  a l t e rna t i ng  res i s tan t  and

less  res i s tanE  s t ra ta  has  l ed  Eo  the  deve lopmen t  o f  an

i r regular  coast l ine of  headlands and shal low bays.  To

some extent  th is  out l ine has been rnodi f ied by the

e f fec t s  o f  geo log i ca l l y  recenE  acc re t . i on  i n  a reas  such

as at  Langney Point  and Dungeness.

A l t hough  no  pa r t  o f  t h i s  coas t l i ne  was  d i rec t l y

a f f ecEed  by  t he  mass i ve  i ce  shee ts  Eha t  cove red

Br i ta in nor th of  the Thames,  changes that  Eook p lace

over th is  region dur ing and afcer  the Ice Age have

played a major  ro le in  Ehe development  of  the present

coas t l i ne .  Unde r  Ehe  seve re  pe r i g l ac ia l  ( a r c r i c )



cl imate prevai l ing over  southern Br i ta in dur ing the

glac ia l  phases,  the sur face rocks nere weaEhered and

shat tered by the act ion of  f rosE.  Downslope movement

of  th is  mater ia l  was induced by a l ternate f reezing and

Ehaw ing .  These  r so l i f l uc t i on r  depos i t s  f o rmed  a

sur face layer  of  unconsol idated mater ia l  which in

places was mixed wi th g lac ia l  outwash gravels

redist r ibuEed by meLtwat .er  s t reams.  Together  these

deposi t ,s  are col lect iveLy known as theadr and

typ i caL l y  cons i s t  o f  a  m ix tu re  o f  coa rse  rock

fragments embedded in a sandy-clay mat.rix. An example

found on the south coast  is  the Coombe rock,  formed by

the weather ing of  chalk.  Br ickear th is  a mixture of

head and f ine s i l ts  whieh have been deposi ted by wind

act ion (1oess)  and mixed into che head.  Where head

depos i t s  ove r l i e  t he  bed rock  a t  t he  coas t l i ne ,  such  as

in l lest  Sussex,  nor th-west  Kent  and the Is le of

Sheppey,  they have been subject  to  fa i r ly  rapid

erosion by wave action and mass movement and have

provided Ehe dorainant  source of  beach sediment .

Dur ing the cold g lac ia l  phases of  the Ice Age the

g lac io -eus ta t i ca l l y  i nduced  l ower ing  o f  sea  l eveL  ( t o

about  -100m re lat ive to present  day . levels)  caused the

pe r i od i c  exposu re  o f  ex t , ens i ve  pa r t s  o f  t he  sea  f1oo r .

At  the t ime Br i t .a in was jo ined to cont inenta l  Europe

and Lhe coast l ine was fur ther  to the wesE, probably in

a posi t ion of f  Cornwal l  and Br i t rany.  The Channel  was

occupied by a large r iver  system dra in ing westwards

conbining the Seine and the Solent and may have

included the outftow of the Thames and the Rhine at

t imes when ice b locked the North Sea basin.

The ret reat ,  and mel t ing of  the ice sheets resul ted in

a eustat ic  r ise in  sea level .  The sea s lowly advanced

up the ChanneL and eventual ly  through the SErai ts  of

Dove r ,  f i na l l y  caus ing  sepa ra t i on  o f  t he  B r i c i sh  I s l es

f rom the cont inenE about  81600 years ago.  As sea



l eve l  r ose ,  so  t he  deep l y  i nc i sed  r i ve r  va l l eys  and

low lying land were submerged. The drowned river

val leys of  the Adur,  Arun,  Cuckmere and the Ouze have

since become inf i l - led wi th a l luv ium. The rock channel

of  the Solent  of f  Selsey Bi l l  is  46rn below sea level_

giv ing some indicat ion of  the verEical  increase in

mean  sea  l eve l  ove r  Ehe  pas t  101000  yea rs .  As  the  sea

inundaced the River  Solent  syscem so the va1ley of  the

River  Frome dra in ing f rom the west  became f looded.

The sea eventual ly  breached the narroer  barr ier  of

chalk between Purbeck and the Needles to form the Is le

of  Wight ,  which is  now separaEed f rom the nain land by

the Solent  and Spi thead.  In a s i rn i lar  way the Is le of

Thanet  became iso lated f rom main land Kent  as a shal low

syncline in che chalk of the Nort.h Downs was inundated

by the sea,  thereby forming the ancient  ! {antsum

Channel running between Sandwich Bay and the Thanes

estuary.  I lowever,  by Lhe 17th Century,  Thanet  had

been re jo ined ro the main land by gradual  sedimenLat ion

wi th in the channel ,  a ided by the rec lamat ion of  the

marshland by man.

The post  g1acia1"  r ise in  sea level  was accompanied by

rap id  coasEa l  recess ion .  I l oweve r ,  t he  e ros ion  o f  t he

cl i f fs  has provided a l imi ted source of  permanent

beach  ma te r i a l ,  mos t l y  f r om the  weak l y  conso l i da ted

supe r f i c i a l  depos i t s  (head )  and  the  Te r t i a r y  sand  and

gravel  beds and inc luding f l inr ,  pebbles eroded f rom

the chalk.  Chalk debr is  is  quick ly  abraded whi le  the

f iner  c lays f ract ions are removed in suspension by

t idal  currents.  The major  source of  present  beach

forming shingle is  f rom the rework ing of  past  g lac ia l

and  pe r i g l ac ia l  depos i t s .  As  a  resu l r  o f  t he  me l t i ng

o f  t he  i ce  shee ts ,  l a rge  vo lumes  o f  f l uv ia l ,

f luv io-g1acia l  and per ig lac ia l  debr is  \dere removed by

t .he r ivers and washed into what  is  now the Engl ish

Channe l .  As  sea  l eve l  r ose ,  so  t hese  depos i t s  we re

sorEed and reduced by che act ion of  waves st i th in the
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3 . 2  C o a s t a l  p r o c e s s e s

l i t t o ra l  zone  as  t he  nea rsho re  zone  advanced .  L i t t l e

is known about the mechanisms involved in this process

but .  is  bel ieved to be largely complete under present

ra tes  o f  sea  l eve l  r i se  and  Ehe re  i s  now l i t t l e

t ransfer  of  beach mater ia l  f rom the sea bed to the

coas t l i ne .  Cu r renE  raLes  o f  supp l y  t o  t he  beach

sysEem therefore depend on raEes of  eros ion at  the

coas t l i ne  and  ra tes  o f  l i t t o ra l  d r i f t .

Erosion predominates a long the coast . l ine f rom the

R ive r  Thames  to  Se l sey  8 i11 ,  as  boLh  cL i f f  r e t rea t  and

beach lower ing.  The raLe of  c l i f f  Eop ret reat  var ies

great ty  depending on the local  geology and the

in tens i t y  and  d i rec t i on  o f  wave  a t t ack .  The  mos t

rap id l y  e rod ing  c l i f f s  a re  t hose  vu lne rab le  t o

landsl ips and mass movement in  sof t .  Ter t iary c lays

a long  the  Nor th  Ken t  coasE .  Acc re t i on  i s  l oca l i sed

and  mos t l y  t akes  the  fo rm o f  sp i t  g row th ,  e .B .  t he

Dungeness fore land and in Sandwich Bay,  or  the

accumulat ion updr i f t  o f  breakwaters and harbour works,

e .g .  wes t  o f  Newhaven ,  L i t t l ehampton  and  Fo l kes tone .

The present ,  day beaches,  in  common wi th ot .her  shingle

beaches  a round  Ehe  B r i t i sh  I s l es ,  a re  l os ing  ma te r i a l

as contemporary sources of  beach sediment .  have become

l imi ted.  Shingle banks in  deeper water  are unl ikety

to supply beach mat ,er ia l  under presenE day processes

(nru,  net  ZZ).  l lowever,  there is  some evidence that

shingle is  brought  ashore by wave act ion f rom shal l -ow

water as at Pagham and Cuckmere Haven. Shingle

beaches are a lso being af fected in  the long term by

the  con t i nu ing  s low  pos t  g lac ia l  r i se  i n  sea  l eve1 .

A long  the  sou th  coas t ,  t he  e f f ec t  o f  such  a  r i se  i s

compounded by the subsidence of  the land re lat ive to

mean sea level  due to the cont inued dorm warping of

t .he North Sea basin s ince Ter t iary t imes.  This g ives

an overal l  r ise in  sea level  of  approxi rnaEely 2nm/year
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genera l l y  (Va len r i n ,  ne f  48 ) .  More  recen t

measurements suggest  that  th is  f igure is  as h igh as

4mm/year at  Dover.

Large t racEs of  the natura l  coasta l  system and the

pactern and rate of  sedimenL movement a long the

South-east  Coast  have been aLtered by the construct ion

of  engineer ing works,  such that  i t  is  now di f f icu l t  to

d is t inguish beEween natura l  and rnodi f ied rates of

e ros ion  and  acc re t i on .  On  a  l oca l  sca le ,  ad jacen t

st retches of  coasE are h ighly  dependent  on Lhe supply

o f  l i t t o ra l  maEer ia l  f r om immed ia te l y  upd r i f t .

Coasta l  protect ion measures can be shown to in i t ia te

and promote downdr i f t  eros ion.  Cl i f f  protect ion a imed

at  reducing erosion has halced the input  of  coarse

sediment  to beaches leading t .o  loss of  beach volume

and foreshore lower ing.  Groynes and breakwaEers

designed to reEain beach mater ia l  have interrupted the

movemenL and d is t . r ibut ion of  sediment  a longshore,  so

inducing downdr i f t  eros ion.  The net  resul t  is  an

imbalance wi th beaches general ly  los ing maEer ia l  a t  a

much fasEer rate than they are receiv ing i t  by natura l

means .

The most  important  agency for  the redis t r ibut ion of

beach mater ia l  is  wave induced t ransport  or  l i t tora l

d r i f t .  The  neE  d i rec t i on  o f  l i t t o ra l  d r i f t  i n  t he

Eng l i sh  Channe l  eas t  o f  Se l sey  B i l l  i s  gene ra l l y

eastwards under the act . ion of  the predominanE

south-wester ly  waves generated wi th in the Channel  and

longer per iod swel l  \daves or ig inat ing in  che

At lant ic .  The raEes of  dr i f t  vary depending on the

degree of  exposure of  the coast .  to  wave atrack.  Storm

lraves f rom the east  Eay Eemporar i ly  reverse the

d i rec t i on  o f  ac tua l  d r i f t .  I n  t he  she l t e r  o f

promoncor ies such as Dungeness,  the easLer ly  waves may

ac tua l l y  p redominaEe ,  resu l t i ng  i n  a  l oca l  r eve rsa l  o f

neL  l i t t o ra l  d r i f r .  A long  Ehe  no rEh  coas !  o f  Ken t  Ehe
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south-nesEerly winds are

mat.erial moves west.wards

t.he Thames estuary under

l taves .

offshore and therefore beach

within the l i t toral  zone into

the  ac t ion  o f  nor th -eas ter ly

The coast l ine of  North- I^ Iest  Kent  and the southern bank

of  che River  Thames is  s in i lar  to  t .hat  of  South Essex

( t tRL,  Ref  18) .  The coasr l ine is  indented by the

esLuaries of the Swal_e and the Medway and their

t , r ibutar ies,  formed by subsidence dur ing che

postg lac ia l  per iod.  The coast  became f ragmented inEo

numerous is lands,  for  example,  lhe Is le of  Grain,

Sheppey,  Elmey Is le and the Is le of  l {ar ty ,  which

represent the remains of a former spread of London

Clay.  The intervening shel tered channels have s ince

become inf i l led by more recent  a l luv ia l  deposi ts  and

most of the marshes were embanked and reclained by the

end of  the Roman per iod.

The gradual  narrowing of  the Thames estuary and the

reduct ion of  a l l  fe tch lengths except ing those f rom

the  eas te rn  secLo r ,  l eads  to  a  s i gn i f i can t  reduc t i on

in wave act iv i ty  and a greater  degree of  t ida l ly

i nduced  scou r .  The  ne t  d r i f t  o f  sed imen t  i s  t o  t he

west  but  decreases in  magni tude upstream wi th in the

es tua ry .  La rge  quan t i t i es  o f  f i ne  sed imen t ,

or ig inal ly  der ived f rom c l i f f  eros ion a long the North

Kent  coast ,  together  wi th r iver  sediment .s  are

deposi ted as wide in ter t ida l  mud f la ts  and as of fshore

shoals.  The present  day out l ine of  the southern bank

of  the r iver  has been def ined by man-made c lay

embankmenCs built during the past century and more

recent ly  upgraded Eo protect .  the low ly ing land f rom

f looding when waEer is  funnel led up Ehe estuary due to

excep t i ona l l y  h igh  t i da l  o r  su rge  cond i t i ons .

Flooding is  a parEicular  problem on the margins of

Whi ts table Bay at  the entrance ts  the River  Swale.

Sea wal ls  and embankments protect  t .he low ly ing areas
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of  the Seasal ter  Levels and the Graveney,  Cleve and

Nagdon Marshes.

On the nor th coast  of  the Is le of  Sheppey there is

severe erosion of  the London Clay c l i f fs  for

approximately  gkrn between Minster  in  the wesL and

Warden in the east .  The c l i f fs  are capped in p laces

by rheadr and BagshoE sands in the \tesc (UPPer tondon

Tert iary)  and vary in  height  f rom 8 to 52m. Erosion

p roceeds  by  l ands l i des  and  s l i ps .  The  c l i f f  f a l l s  a re

rapid ly  eroded by h igh t ides.  The c lay f ract ion is

removed into suspension and moved westwards into the

Thames estuary by tidal currents and the remaining

sands and gravels are insuf f ic ient  for  the buiLd up of

beach  ma te r i a l  Eo  p ro tec t  t he  t oe  o f  t he  c l i f f .

Erosion is  par t icu lar ly  severe in  Ehe area of  Warden

Point  where a more easEer ly  exPosure may lead to

greater  wave at tack at  Lhe c l i f f  foot  and promote a

g rea te r  f r equency  o f  s l i ps .  Mos t  o f  t h i s  coas t l i ne

has remained unprotected and erosion has proceeded

over the Er tenty year  per iod up Eo 1982 ar  an average

annual  raEe of  3m on the h ighest  c l i f fs  decreasing to

1m on the lowest  (Swale DC, Ref  46) .  On the

nort .h-easL of  the: ' Is le  of  Sheppey and extending

south-eastwards in to the mouth of  the River  Swale is

an accumulat ion of  sand and shel l  ca l led Shel l  Ness

fo rmed  by  a  l oca l  easLe r l y  d r i f t  o f  sed imen t .

The coast l ine of  nor th KenE f rom Whi ts table to

BirchingEon is  one of  general  recession both of  h igh

cl i f fs  and of  low ly ing marshland.  Between $fh iEsEable

and Reculver  Ehe c l i f fs  are cuE in London Clay but

eas t  o f  B i shops tone  G len ,  o lde r  Te r t i a r y  sands  and

gravels are exposed aE the base of  the c l i f fs  beneath

the  wes tward  d ipp ing  c lay .  The  c l i f f s  a re  t opped  by

spreads of  br ickear ths and f luv io-g lac ia l  gravels or

rhead t .  The  weak l y  conso l i daEed  na tu re  o f  Ehese  c l i f f
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mater ia ls  make them unsEable and vulnerable to mass

movement.  and to eros ion by weather ing.

The pr inc ipal  mechanisms for  c l i f f  top ret reat  a long

the North Kent  coast  are deep seated landsl ips and

more shal low landsl ides accompanied by nudsl ide

ac t i v i t y .  The  deve lopmen t  o f  ma jo r  roEa t i ona l  s l i ps

is  dependent  on erosion at  the foot  of  the c l i f f ,  the

he igh t  o f  t he  c l i f f ,  t he  ang le  o f  t he  c l i f f  f ace  and

the ground and sur face water  condi t ions which tend to

break down the internal- cohesion bet.ween the clay

part ic les.  Once t ,ension cracks develop a long the

c l i f f  t op ,  su r face  wa te r  may  en te r  t he  s l i p  p lane  and

acce le ra te  t he  s l i p  ac t i on .  Even tua l l y  t he  c l i f f  f ace

sl ips forwards and downwards ren masset  and spreads

over the beach.  The upper exposed face is  quick ly

weathered back and Ehe gradient  lowered whi le  the

unst .able c l i f f  face is  mainta ined so t r igger ing

f u r t h e r  c l i f f  s l i p p a g e .

S l i pp ing  occu rs  a t  va r i ous  sca les  f r om more  o r  l ess

con t i nuous  was tage  to  ma jo r  and  ca tas t roph i c  f a l l s

depend ing  on  the  l i t ho logy .  RaEes  o f  c l i f f  r ecess ion

may be 3-6 t imes greacer  on London Clay t .han the

Ter t i a r y  sands  to  t he  eas t .  The  c lay  c l i f f s  a t

Reculver  are receding at  an average rat .e of  0.68ur /year

(Re f  3 )  bu t  t h i s  ra te  may  we l l  exceed  l . 5m/yea r  i n

I lerne Bay where the c l i f fs  r ise steeply to an

elevat ion of  40rn (Hutchinson,  Ref  5) .  The occurrence

of  major  landsl ides may be re lat .ed to s torm surge

evenLs such as the Miramar l lo te l  s l ide,  I lerne Bay,  in

Feb rua ry  1953  (B romhead ,  Re f  4 ;  So ,  Re f  43 ) .  I { i gh

t idal  condi t ions are known to t r igger  s l ide act iv i ty

which occurs more f requenEly dur ing winter  months,

when nor t .h and nor th-wester ly  wind condi t ions Eend to

p i l e  wa te r  onsho re .
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In  many areas Ehe c l i f fs  now bear l i tc le  resemblance

to thei r  former aPPearance.  ProEect ive works at  the

c l i f f  t oe  have  been  consEruc ted  ove r  i nc reas ing

s t reEches  o f  t h i s  coas t l i ne  i n  an  e f f o r t  t o  cu rb

erosion.  This has been accompanied by dra inage

schemes to s tabi l ise the c l i f f  face and reduce

sl ippage.  I lowever,  the resul tant  reduct ion of  input

of  beach maEer iaL in to the sediment  syscem f rom Ehe

cl i f fs  has caused general  foreshore erosion and beach

lower ing a long th is  coast .  The shingle beaches are

now regularly monitored and augmented by recycling and

recha rge  o f  ma te r i a l  when  necessa ry  (na l ,  Re f  28 ) .

To the east  of  Reculver ,  the c l i f fs  end and eastwards

Eo Birchington the coast .  compr ises low marshes

represent ing the former western entrance to the

WanEsum Channel ,  which or ig inal ly  separated Ehe Is le

of Thanet from the mainland. l ' luch of che area, which

now forms the Stour  val ley,  is  below the level  of  h igh

water  and is  protected f rom f looding by the NorEhern

S e a  W a l 1 .

The Is le of  Thanet  forms a promontory wi th a h ighly

i nden ted  coas t , l i ne  o f  ve r t i ca l  c l i f f s  o f  Uppe r  Cha l k

s t reLch ing  easE  o f  B i r ch ing ton  to  Pegwe l l  Bay .  The

cl i f fs  are 20-30rn h igh and show much var iety  of  form

and raEe of  change.  The chalk is  jo inted and faul ted

and Ehese st ructura l  weaknesses have been explo i ted by

wave act ion,  undermining the c l i f f  base and causing

b l o c k  f a l l s .

C l i f f  e ros ion  has  been  rap id  on  the  no r th  and  eas t

coas ts  w i t h  ave rage  races  o f  che  o rde r  o f  0 '  Z2a /yea r

(May ,  Re f  35 )  t o  0 .3m/yea r  (So ,  ne f  43 ) .  on  t he  no rEh

coasE ,  whe re  the  d i rec t i on  o f  j o i n t i ng  i s  no rma l  ro

the  coas t ,  t he  c l i f f s  a re  i r r egu la r  as  e ros ion  by  t he

\{aves is  concenLrated a long the jo inE p lanes '  Arches

and st .acks have been formed in th is  way,  as in  Botany
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Bay and Birchington Bay.  From Minnis Bay t .o  Foreness,

howeve r ,  a lmos t  a l l  t he  c l i f f l i ne  i s  now p ro tec ted  by

de fens i ve  s t rucEures  Eo  reduce  e ros ion  a long  a

bui l t -up f rontage.  ALong the east  coast  f rom the

North Foreland southwards Eo Ramsgate,  the jo ints

wi th in Lhe chaLk l ie  para lLel  to  the coast l ine and

la rge  c l i f f  f a l l s  occu r  re la t i ve l y  f r equen t l y .  On  the

sou th  coas t  wes t  o f  Ramsga te ,  t he  c l i f f s  a re

re lat ive ly  shel tered f rom wave at tack wi th in sandwich

Bay and are receding s lowly at  a mean rate of

0.  0 7rn/year  .

The c l i f fs  of  Thanet  are f r inged by a wide rock wave

cut  p lat form, vary ing in  width up to 250m at  low

rdat .er .  Sma11 sandy pockeE beaches occur  in  shalLow

val leys in  the wave cut  p lat form. These beach

deposi t .s  are th in and h ighly  mobi le  over  the rock

plat form. Surveys have shown that  there is  very

l i t t l e  ev idence  o f  sand  on  the  seabed  aE  dep ths

greacer Ehan 5.5m and that  shoreward of  rh is  the sand

forms a th in layer  over  the chalk.  The movement of

sand onshore f rom the nearshore zone under mi ld wave

condi t ions and drawdown under s torm condi t ions is

re f l ec ted  by  a  seasona l  change  i n  beach  cond i t , i ons
( K e m p ,  R e f  3 0 ) .

The North Foreland forms a zorre of  nur l  net  l i r .Eoral

t ransport  and a point  of  d ivergence of  coasta l

sediment  paths a long the Kent  coast .  A long the norEh

coast  of  Thanet ,  Ehe prevai l ing sout .h wester ly  winds

are of fshore and Eherefore net  dr i f t .  increases to the

wes t  unde r  eas te r l y  and  no r th -eas te r l y  h raves .  These

condi t ions a lso produce a neE movement of  mater ia l

southwards and westwards in to Sandwich Bay a long Ehe

easC coas t ,  a l t hough  ac tua l  t r anspo r t  r a tes  a re  f a i r l y

Iow .  Sand  has  accumu la ted  eas t  o f  r he  Eas t  p ie r  a t

Ramsgat .e to form a substant ia l  beach.  Any f ine beach
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mate r i a l  by -pass ing  Eh i s  po in t  i s  l i ke l y  t o  be

depos i ced  w i th in  t he  she l t e r  o f  Pegwe l l  Bay .

Sandwich Bay forms a large shallow embayment on the

eas t  coas t  o f  Ken t ,  sou th  o f  t he  I s l e  o f  Thane t .  I t

is  exposed to fet .ches f rom a narro\d sector  f rom east

to south-south-east  but  these are a lso l in i ted by the

proximity of t,he continent and t.he presence of the

Brake Bank and the Goodwin Sands offshore. Waves

reaching Sandwich Bay under south-wester ly  condiEions

are l ike ly  to have a fa i r ly  low capaci ty  to Eransport

beach  maEer ia l  a f t e r  d i f f r ac t i on  a round  the  Sou th

Foreland and ref ract ion over  the shoal ing contours of

the bay.  Simi lar ly  the ef fect  of  the dominant

nor th-easter ly  and easter ly  s torm waves are reduced by

Lhe headland of  Ehe Is le of  Thanet .  Tracer

exper iments at  Deal  have shown the d i - rect ion of
'  

l i t tora l  dr i f t  to  vary seasonal ly  wi th sediment ,  moving

northwards in summer and sout.hwards in winLer

(nn l ,  Re f  20 ) .  l l oweve r ,  as  Ehe  she l t e r i ng  e f f ecc  o f

the Brake Bank increases so the net  ef fect  is  that

beach maEer ia l  is  moved nor thward in to Sandwich Bay

and  Pegwe l l  Bay .

Sandwich Bay acts as a s ink for  mar ine sediments

t ransported both f rom Ehe nor th and south.  Beach

mater ia l  dr i f t ing nor thwards a longshore f rom Deal  has

been  depos i t ed  Eo  fo rm a  sp i t  ac ross  t he  mou th  o f  che

River  Stour .  The composi t ion of  the sediment  changes

from shingle wi th sand dunes up to 10m high at  the

southern end to sand and eventual ly  shel l  a t  the

recu rved  d i s ta l  end ,  ca l l ed  She l l  Ness .  The  sp i t  has

lengLhened  a t  an  esE ima ted  ra te  o f  5 .5m/yeax  (Rob inson

and  C loe t ,  Re f  40 )  and  p rov ides  she l t e r  f o r  t he

developmenE of  marshland behind in  rhe Lydden Val ley.

Fine muds and sands have accumulaEed in the wide

inter- t ida l  zone in the most  shel tered region nor th of

t he  R i ve r  S tou r  i n  Pegwe l l  Bay .  Rob inson  (ne f  4 l )
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sugges ts  t ha t  Sandw ich  Bay  a l so  obca ins  a  s teady

supply of  sh ingle and sand f rom Lhe adjacent  sea bed
and thac th is  sediment  u l t inate ly  becomes invorved in

beach  d r i f r i ng .

The bot tom conf igurat ion of  Sandwich Bay and the
Engl ish Channel  is  a complex of  shoal  banks and

channels fashioned by the ebb-f lood r ide system. The

Goodwins form a large sand bank system nor th of  the

Dover Stra i ts  and east  of  Sandwich Bay.  The Sands are

e l l i p t i ca l  i n  shape ,  t r end ing  s l i gh r l y  eas t  o f  no rch

and are 13-14krn in  length above the l lm isobath.

Large areas of  the banks are exposed at  low water

and Eheir  bases rest  d i rect ly  on a fa i r ly  even chalk

sur face at  a depth of  abouE 24m thus provid ing l i t t le

support  for  ear l ier  theor ies that  Che Goodwins

o r i g i na ted  as  an  i s l and .

The banks are subject  to  an appreciable amount  of

movement.  but  have probably ex is ted in  thei r  present

l ocaE ion  fo r  a  cons ide rab le  t ime  i . e .  du r i ng  t he

pos tg lac ia l  pe r i od .  Hyd rog raph i c  su rveys  ove r  t he

past  200 years indicate that  the banks have general ly

i nc reased  i n  s i ze  (C loe t ,  Re f  7 ) .  on  a  sho r t . e r  t ime
sca le ,  r ecen t  voLumet r i c  ana l yses  o f  t he  Sou th

Goodwins over  per iods of  several  months (being

undertaken by Hydraul ics Research LEd on behal f  o f  the

Dover l {arbour Board)  show f luctuat ions of  the order  of

one n i l l ion cubic meEres.  I lowever,  these changes are

neg l i g i b l e  i n  re l -a t i on  t o  t he  t o ta l  vo lume  o f  t he

banks and represent  the movement and redis t r ibut ion of

sedimenE by the act ion of  waves and t ida l  s t reams

with in the bank systen as a whole.

The parabol ic  shape of  the Goodwins is  Eypical ly

formed by Ehe interact ion of  ebb and f lood channels
(Rob inson  &  C loe t ,  Re f  40 ) .  The  f l ood  channe l s  f l ow

north-eastwards in to Tr in i ty  Bay and the Smal l  Downs
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between the coast  and Brake Bank.  The pr inc ipar  souEh

f lowing ebb channels are the Gul l  Stream separat ing

Brake Bank f rom the Goodwins and a lso to the easE of

t he  Goodw ins .  The  re la t i ve  e f f ec t  o f  t hese  s t reams

has resul ted in  an ant i -c lockwise rotat . ion to a more

no r th -sou th  a l i gnmen t  (C loe t ,  Re f  7 ) .  The  Ke l l e t  GuE ,

a channel  some 23m deep,  d iv ides the Goodwins in to the

North and South Banks.  Sin i lar ly  a f lood channel

wi th in Tr in i ty  Bay penetrates nor thwards deep into the

Goodw ins .  C loe t  pos tu la tes  t haE  the  ex tens ion  o f

t .hese channels may wel l  lead to the separat ion of  par t

of  the North Goodwins,  which may then move landwards

much in the same way as the present Brake Bank.

The Brake Bank is a submerged sand and shingle bank

ly ing 3km of fshore and extending southwards of  the

main land of  Thanet  aE Ramsgate.  The bank is

300 -1250n  w ide  and  6 .5k rn  l ong .  I t  i s  sepa ra ted  f rom

the Goodwins by Ehe Gul l  St . ream. The bank is  moving

coas twards ,  poss ib l y  d r i ven  by  t he  same an t i - c l ockw ise

movement.  as is  tak ing p lace in  the Goodwins or  by wave

act ion,  such that .  the centra l  por t ion is  moving at ,  a

s l ight ly  greacer  rate and the bank i_s bending inwards

into Sandwich Bay.  Given the cont inuat ion of  these

presenE. condi t . ions,  Ehe Brake musE eventual ly  merge

w i th  t he  sho re  (C loe t ,  Re f  8 ) .  Rob inson  and  C loe t

(Re f  40 )  sugges t  t ha t  t he  p rocess  o f  sho reward

mig ra t i on  o f  an  o f f sho re  bank  a long  th i s  coas t  has

al ready t .aken p lace.  They consider  that  the Stonar

Ridge,  a shingle r idge ly ing across t .he encrance of

the former Wantsum Channel  f rom Ebbsf leet  in  the norEh

Eo Stonar in  Che south,  represents a bay bar  formed by

the onshore movement of  such a bank.

SouEh of  Sandwich Bay,

Po in t  f aces  due  eas t , .

Ehe re  i s  a  subs tan t i a l

200m w ide  i n  p laces .

Ehe coast  between Deal  and Hope

Bettreen l,Ialmer and Kingsdown

accumu la t i on  o f  sh ing le ,  up  Eo

I{owever, t,his bank is now
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reced ing  as  t he  e f f ec t s  o f  t he  i nEe r rup t i on ,  a t  Dove r ,

of  the l ic tora l  supply f rom the south are Eransni t ted

downdr i f t  ( ie  nor thwards)  a long the coast .  The

shingle bank moved inLand by 147m in the 50 year

per iod up to 1961 at  the RoyaL Mar ine Ranges at

K ingsdown  (S i ra  &  May ,  Re f  3 ) .  Th i s  rep resen ts  an

annua l  ra te  o f  r ecess ion  ove r  t h i s  pe r i od  o f  2 .94m.

Most  of  the shingle appeared t .o  be removed dur ing

sou th -eas te r l y  ga les .  The  sea  wa l l  bu i l t  t , o  p ro t . ec t

t .he ranges has in  turn caused the focus of  eros ion Eo

be t ransferred norEhnards on to the open shingle bank.

A  fu r the r  s t re t ch  o f  wa l l  was  bu i l t  t o  p ro tec t .  t he

town f rontage at  Kingsdown. Ceneral  recession is

l ike ly  to cont inue wi th only  a l imi ted supply of

shingle f rom the souLh and rates are l ike ly  to vary

depend ing  on  the  coas ta l  p ro tec t i on  wo rks .

From Kingsdown Eo Folkestone the coast l ine is  formed

o f  cha l k  c l i f f s .  The  coas t  cu t s  ac ross  t he  d ip  s l ope

of  the NorEh Downs and t .he c l i f fs  therefore gradual ly

increase in height  westwards Eo 150n at  Capel .  The

gene ra l  c l i f f l i ne  i s  b roken  a t  Dove r  by  t he  s teep

va l l ey  o f  t he  R i ve r  Dou r .  The  c l i f f s  recede  a t  a

fa i r l y  s l ow  ra re  (O .O9n /yea r )  by  cha l k  f a l l s  caused  by

weather ing and d i recE undermining of  the c l i f f  toe by

wave  ac l i on .  I l oweve r ,  l he  ac tua l  r a te  o f  c l i f f

r ecess ion  i s  re la t . ed  t o  ehe  deg ree  o f  exposu re  t o

eas t.erly s Eorm r{aves . l lence , southwards to

S t .  I " l a rga reErs  Bay  the  coas t  i s  a l i gned  no r th -sou th

and  c l i f f  e ros ion  i s  e f f ec ted  by  f r equen t  rock  f a l l s

p roduc ing  a  s teep ,  ba re  c l i f f  f ace .  A long  the  Sou th

Fo re land ,  souLh  o f  S t .  Marga re t , r s  bay  and  wes twards  to

Dove r ,  c l i f f  r ecess ion  i s  l ess  rap id .  The  c l i f f s  f ace

sou th -easE  and  a re  l ess  exposed  to  bo th  sou th -wes te r l y

and east ,er ly  waves.  Debr is  f rom occasional  chalk

fa l ls  may remain at  the c l i f f  fooE for  some t ime and

more  s t . ab le  pa rE .s  o f  t he  c l i f f  f ace  a re  cove red  by

vege ta t i on .  A t  Dove r  Ha rbou r  che  l i t t o ra l  d r i f t  o f
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sh ing le  f r om the  wesE  has  neceas i t a ted  Ehe

cons t rucE ion  o f  l onge r  and  more  e f f ecE ive  b reakwa te rs .

As a resul t  a  wide shingle beach has accumulated to

Ehe west  of  the Admira l ty  Pier  and there is

correspondingl -y  a lack of  sh ingle downdr i f t  on the

wave cut  p lat forn a long the fooE of  the c l i f fs  of  the

South Foreland to Ehe east  of  the harbour.

Jus t  eas t  o f  Fo l kesEone  i s  an  a rea  o f  coas ta l

l ands l i ps ,  known  as  Fo l kes lone  War ren ,  a f f ec t i ng  4kn

o f  c l i f f l i ne  i n  Eas t  ! , I ea r  Bay  wes t  o f  t he  Abbo t r s

C l i f f  Eunne l .  The  mean  ra te  o f  coasEa l  recess ion  i s

of  che order  of  0.28m/year (n i ra & I4ay,  Ref  3)

a l though actual  c l i f f  top ret reat .  re lated Eo any

part icu lar  event  may be far  greater .  Twelve major

s l i ps  have  occu r red  s ince  1765  o f  wh i ch  the  1915  s l iP

was the largest  known. I t  d isp laced the Dover -

London ra i lway by 50rn.  Again in  1937 the sea wal l  a t

Ehe  wes te rn  end  o f  EasE  Wear  Bay  was  d i sp laced  30m

seawards .

The  deve lopmen t  o f  l ands l i ps  he re  i s  due  to  geo log i ca l

f a c t , o r s  ( H u t c h i n s o n  e t  a l . ,  R e f  1 6 ) .  T h e  s l i p s  a r e

bounded by a scarp of  the Middle and Lower Chalk '

90-120m high,  which d ips at  a low angle in land nor th

and eastwards.  The chalk over l ies Gaul t  Clay which

appears at  the base of  Ehe c l i f f  in  the vresLern ParE

of  the bay as an i r regular  shel f  or  underc l i f f  which

var ies in  width beEween 46 and 366rn.  I t  s lopes gent ly

seawards ending in  a c l i f f  about  l5n h igh.  The s l ips

are ro laEional  and Ehe s l ip  p lanes are known to

penetrate the Gaul t  Clay.  The res is tance of  the

plast ic  Gaul t  to  the normal  Pressure of  the over ly ing

chalk is  l in i ted and the c lay is  seen to bulge and

buck le  whe re  i t  i s  exposed  on  the  fo resho re .  Mos t  o f

the s l ips have occurred af ter  unusual ly  heavy ra in and

abou t ,o r  a  l i t c l e  a f t e r ,  1ow  wa te r  sp r i ng  t i des  when

the re  i s  a  reducE ion  i n  t he  basa l  suPpor t  o f  Ehe  c lay
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undercL i f f .  Thus  the  fo rm and  seve r i t y  o f  t he  s l i ps

depend on the the proxin i ty  of  the Gaul t /chalk

j unc t . i on  t o  sea  l eve1 .  I l u t ch inson  a l so  c iEes  the

progressive development  of  Folkestone Harbour s ince

the  ea r l y  1800 r8  as  a  f ac to r  i n f l uenc ing  the  i nc reased

f requency  o f  s l i ps ,  s i nce  the  i n te rcep t i on  o f  l i t t o ra l

dr i f t  f rom the west  has resul ted in  a reduct ion of

beaeh mater ia l  and therefore c l i f f  base protect ion and

s u p P o r t .

The foreshore changes f rom chalk in  the east  of  l , lear

Bay to Gaul t  cLay in  the west .  The \ . rave cuE plat form

is ofEen bare of  sediment  except .  for  a th in layer  of

sand in p laces.  Shingle pLaced pr ior  to  Ehe Second

t lor ld  War has long s ince d isappeared but  some shingle

is  reta ined on Ehe upper beach by groynes in the east .

Elsewhere shingle has accumulated at  Lydden Spout  Eo

t h e  e a s t  o f  A b b o t r s  C l i f f .

West  of  Copt  Point  to  Lympne,  Lhe c l i f fs  are composed

of  in terbedded sands and c lays of  Lower Greensand

d ipp ing  no r th  and  eas t .  The  c l i f f s  exh ib i t  a  va r i e t y

of  form and are f ronted by shingle.  Ac l ly the the

present  coast l ine forms a gent le curve Eo the

sou th -wes t  t owards  Dungeness  wh i l e  t he  ro ld t  c l i f f l i ne

cont inues westwards in land at  Lynpne.  The net  dr i f t

o f  maEer ia l  t akes  p lace  f rom wes t  t o  eas t  a t  a  race

EhaE exceeds supply,  a l though at  t . imes the d i rect ion

of  dr i f t  rnay be temporar i ly  reversed under the

in f l uence  o f  eas te r l y  s t , o rms .  The  sh ing le  i s  ro l l i ng

landwards and where st retches of  the coast l ine have

been wal led and groyned th is  has exacerbated problems

of  eros ion such as at  l ly the.  This f rontage now

projects seaward of  the natura l  shorel ine posi t ion and

suf fers f requent  damage dur ing storms as Ehe shingle

a t temp ts  t o  ove r - r i de  t he  wa l1 .  Beach  l eve l s  a re

var iable and are vulnerable to drawdown dur ing storms

exposing rhe wal l  to  wave aEEack at  MHWS ( t tRl , ,

R e f  2 4 ) .
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Ttre eastern shore of  the Dungeness fore land southwards

to GreatsEone has suf fered long Eerm foreshore erosion

and  beach  l ower ing .  The re  i s  l i t t l e  po tenc ia l  f o r

l i t t o ra l  d r i f t  f r om the  sou th  a f t e r  d i f f r ac t i on  a round

the ness whi le  d i rect  exposure to easter ly  and

north-easter ly  s torrn waves promotes rapid loss and

drawdown of  beach maLer ia l .  The shorel ine has been

a rL i f i c i a l l y  ' f i xed r  by  t he  Dymchurch  wa l l , .  I t  was

bui l t  to  protect  the Romney Marshes in  the ear ly

1800's and some form of  wal l  may have been in

exis t ,ence here s ince Roman t imes.  Much of  th is

foreshore has been depleted of  sh ingle in  Ehe recent

pas t  necess i t a t i ng  f u r the r  p ro tec t i ve  measu res  and  the

presen!  wa1ls are subject  to  undermining and

overtopping as a resul t  o f  t .he lower ing of  Lhe

fo resho re .

Dungeness is  one of  the most  prominenE coasEal

feat ,ures a long the Engl ish Channel .  I t  forms an

act ive ly  prograding shingle p la in in  the shape of  a

cuspate fore land st retching f rom l lyrhe to Rye.  The

deve lopmen t .  o f  t h i s  a rea  i s  c l ose l y  re la ted  to  t he

drain ing of  the marsh,  the changing courses of  the

r ivers and t ,o  mar ine accret ion.  In  the ear ly  s tages

of  development ,  the shingle probably formed a fa i r ly

s imple spi t  nor th-eastwards f rorn Cl i f f  End to l ly the

ac ross  t he  mou th  o f  a  w ide  sha l l ow  bay  so  de f l ec t i ng

the course of  the River  Rother  Eo an out le t  near  New

R o m n e y  ( L e w i s ,  R e f  3 1 ) .  T h e ' o l d ' ,  n o w  d e g r a d e d  c l i f f

l ine is  c lear ly  t raced in land f rom Lympne to

Appledore.  The shel tered area beEween evenEual ly

s i l ted up but  may have been re inundated by the sea at

va r i ous  E imes .  Th i s  p rocess  o f  sed imen ta t i on  was

assis ted by man and the rec lamaEion of  Romney l {arsh

was complete by the end of  the Roman Per iod.  Dur ing

rhe 13th Century a ser ies of  severe sEorms are thoughE

to have caused a breach in the spi t  near  Rye which was

subsequent ly  adopted by the River  Rother .  Since th is
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t ime sediment  t ravel l ing norEh-east .wards has

accumulated to Lhe wesE of  the r iver  entrance to form

a  se r i es  o f  sh ing le  r i dges  seawards  o f  Camber  Cas t l e

(Loveg rove ,  Re f  32 ) .  Consequen t l y  t he  supp l y  o f

shingle to the main spi t  was reduced,  the shingle bank

retreated and become real igned towards the

east-south-east ,  normal  to  the dominant  wave

d i rece ion .

The  Ness  today  i s  s t i l l  acc re t i ng  on  i t s  easEern

f lank.  However,  th is  is  matched by a recession in  the

order  of  Zm/year a long Ehe south face.  Mater ia l  is

gradual ly  removed f rom the south shore by longshore

dr i f t  under the in f luence of  construct ive waves

approaching obl iquely f ron Ehe south-wesE. Once at

t ,he Ness the t ransport ing capaci ty  of  waves is  reduced

by  re f rac t i on  and  d i f f r ac t i on  and  the  sh ing le  i s

depos i t ed  on  the  eaa te rn  sho re  whe re  i t  i s  bu i l t  up  by

storm nor th-easter ly  e i laves in to h igh r idges paral le l

Eo Lhe shorel ine.  The shingle st ret ,ches 3km in land of

Ehe  p resen t  sho re  and  the  r f oss i l r  r i dges  c lea r l y  show

the developmenE of  the Ness.  The r idges on Dungeness

form dis t incL groupings enclos ing marshland areas.

The l , I idr ips,  the Wicks,  Holmstone Beach and Lydd Beach

along the south coast  are a l l  formed of  lower r idges

trending nor th-eastwards.  These o lder  r idges are

truncated at  thei r  southern end whi le  at  Dengie Beach

more recent  r idges are a l igned approxinat .e ly  para l le l

Eo the eastern shore.

At  Wal land,  to  the east  of  Camber on the south coast

o f  Dungeness ,  sho re l i ne  recess ion  and  fo resho re

lower ing have been exacerbated by the in tercept ion of

the l i t tora l  supply f rom the west  by the p iers aE the

mouth of  the River  Rother .  Sea defences and groynes

have fa i led t .o  remedy the s i tuat ion.  The beach is  now

mainta ined by a progranme of  sh ingle recycl ing f rom

the eastern shore of  Dungeness aL an annual  raEe of
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31000  cub i c  me t res .  A  s i rn i l a r  s i t ua t . i on  ex i s t s  a long

the Pet t  Foreshore for  abouE 8km to the west  of  the

R ive r  Ro the r  Eo  C l i f f  End .  The  beach  has  de te r i o raEed

s ince  the  1930 rs  as  a  resu l t  o f  an  i nadequa te  supp l y

of  beach mater ia l  passing eastwards f rom the I {ast ings

frontage.  The shingle beach as nost  been restored by

recycl ing the mater ia l  accumuiat ing west  of  the

harbour arm of the River Rother at a rate of

19000 cubic metres per  annum (Foxley and Shave,

R e f  1 3 ) .

Sands tone  c l i f f s  f ea tu re  f r om C l i f f  End ,  eas t  o f

I l as t i ngs ,wes twards  to  Bexh i l L .  The  c l i f f s  va ry  i n

he igh t  reach ing  ove r  75m a t  Eas t  H i l l .  The  c l i f f

p ro f i l e  i s  i r r egu la r  and  o f t en  deep l y  d i ssec ted  by

sma l l  s t reams .  The  res i s tan t  ho r i zons  w i th in  Ehe

sandst .one form steps and ledges and par ts  of  rhe

c l i f f s  a re  concea led  by  f ans  o f  r ock fa l l  deb r i s .  A t

Fa i r l i gh t  G len ,  c l i f f s  o f  a l t e rna t i ng  c l ays  and

sandstone are subjecE to s l ippage and are eroding at

an  es t ima ted  ra te  o f  0 .36m/yea r  (n i ra  &  May ,  Re f  3 ) .

More  receaE  es t ima tes  suggesE  a  recess ion  ra te

approaching I  metre per  annum (New Civ i l  Engineer.

A u g  1 9 8 7 ) .

Sea defences are a lmos!  cont inuous \ . test  of  Hast ings

and much of  the c l i f f  face has now been obscured by

development .  The shingle beaches have been stabl ised

by groyne systems.  I lowever,  the in tercept ion of

suppl ies of  sediment  f rom the west  by such act ion has

created severe erosion of  the foreshore at  Bexhi l1 .

This beach was mainta ined ar t i f ic ia l ly  by nour ishment

from both land and sea-borne gravels and by the

reci rculat ion of  natura l  beach mater ia l  f rom l last ings

where a large beach has bui l t  up the west  of  the

harbour arm. Pr ior  Eo th is  nour ishment ,  the annual

supp l y  by  l i t t o ra l  d r i f t  was  i nsu f f i c i en t  t o  ma in ta in

an adequaEe beach and dur ing sEorm condi t ions any
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exist ing shingle would be rapid ly  removed by wave

act ion to expose the bedrock beneath.  Beach recycl ing

has  been  d i scon t . i nued .  The  recen t  Bexh i l l  coas t

p ro tec t i on  scheme appea rs  t o  have  s tab i l i sed  th i s

f rontage.  At  Cooden to the easE of  Bexhi l l ,  the l -ow

cl i f fs  of  shales and c lays have been undermined by the

sea in the past  and here too the beach has been

a rE i f i c i a l l y  ass i s ted  by  nou r i shmen t .  Fu r the r  beach

nour ishment  is  a lso p lanned at  } last . ings (see Page

6 1 )  .

The coast , l ine of  Pevensey Bay f rom Bexhi l l  to

Eas tbou rne  cons i s t s  o f  sh ing le  beaches  i n  f r on t  o f  l ow

ly ing marshland.  Langney Point  (otherwise known as

the Crt rmbles)  is  a shingl -e fore land st retching for  5km

west  of  Pevensey Bay Vi l lage to EasE.bourne.  The

shingle has accumulated across the enErance of  a large

embayment in the Wealden Clay under the action of wave

induced beach dr i f t ing f rom the \ . rest .  A ser ies of

shingle r idges is  a l igned south-west  to  nor th-east

paral1el  Eo the shorel ine and accret ion has been

associated wi th the movement of  the fore land to the

north-east .  The shel tered area behind t .he shingLe

banl i -became inf i1 led wi th a l luv ium and the marshes

were evenLual ly  rec la imed to form the Pevensey Levels.

t luch of  the fore land is  no longer in  a natura l  s taLe.

Car tog raph i c  ev idence  sugges ts  t ha t  t he  f ea tu re  i s  o f

re la t i ve l y  recen t  h i s to r i ca l  o r i g i n ,  p robab l y  l aLe r

Ehan  16 th  Cen tu ry  (S tee rs ,  Re f  45 )  bu t  by  t he  l a te

l700 rs  t he  p romon to ry  a l ready  appea red  to  be  e rod ing .

A11 the MarEeLlo Towers south-west  of  Langney Point  _

have s ince been destroyed.  Erosion seems to have been

more ev ident  on the western s ide of  the point  and th is

was accelerated by Ehe construct ion of  groynes a long

the Eastbourne town f rontage.  This eros ion was

eventual ly  reduced by groynes a long Ehe west  beaches

which in  turn,  however,  accelerated erosion downdr i f t

on the east  beaches.  Groynes have now been
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const . ructed a long the whole of  the f rontage and the

ana l ys i s  o f  beach  p ro f i l es  ove r  t he  pas t  t en  yea rs

shows  Ehe  coas t l i ne  Eo  be  fa i r l y  sEab le  (n ru ,  Re f  27 ) .

However,  th is  feature wi l l  tend to d i rn in ish s lowly in

t .he long term as the supply of  sh ingle f rom the west

dec l i nes  f u r t . he r .  I t  has  been  es t ima ted  tha t  t he

l i t tora l  dr i f t  a long the Crumbles f ront ,age is  in  the

range  o f  l 5 -25000m3 pe r  yea r  ( l tRL ,  Re f  27 ) .

From Eastbourne weslwards Eo Black Rock,  Br ighton,  the

coas t .a l  scene ry  changes .  I l i gh  c l i f f s  f o rm  Ehe  ma jo r

feaLu res  o f  t h i s  coas t l i ne  b roken  on l y  by  t he  va l l eys

of  the Rivers Ouse and Cuckmere.  Ar  Beachy l lead the

chalk c l i f fs  form an impressive headland over  150m

high.  From Beachy l lead eastwards a long the Eastbourne

frontage,  Lower Cretaceous rocks such as Upper

Greensand and Gaul t  Clay are exposed beneath Middle

and Lower Chalk.  The c l i f f  prof i le  is  concave wi th a

pronounced underc l i f f  where che chalk and greensand

have s l ipped over  the under ly ing Gaul t  C1ay.  Al though

the c l i f fs  are shelcered f rom wave at tack f rom the

south-west  by Beachy l {ead,  Ehey are receding at  a rate

comparab le  w i t h  che  c l i f f s  t o  t he  wes t  ( i e .

app rox ima te l y  0 .4n /yea r  ( s i r a  &  May ,  Re f  3 ) .  A t

Eastbourne loca1 groyning has reEained a considerable

b e a c h .

To the west  of  Beachy l lead,  the c l i f fs  are

predominanEly of  Upper Chalk,  which form the South

Downs ,  and  o f f e r  1 i t t l e  res i sEance  t , o  mar ine  e ros ion .

In  gene ra l  t he  c l i f f s  a re  ve rE i ca l  and  the  toP

reErea ts  sEead i l y  i n l and  by  f r equenE  sma lL  c l i f f  f a l l s

t hus  ma in ta in ing  a  sEeep ,  ba re  f ace .  The  rock  deb r i s

is  quick ly  renoved over  t ,he wave cut  p lat form by wave

ac t i on  a t  h i gh  t i de .  Pockecs  o f  sh ing le  a t  t he  c l i f f

f oo t  a re  ra re l y  su f f i c i enE  to  P roEecL  Ehe  c l i f f  f r om

d i rec t  wave  a t t ack .
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At  B i r l i ng  Gap  measu red  c l i f f  cop  re t rea t  be tween  1950

and 1962 averaged 0.99a/year  and corresponds to a long

Eerm average f rom car tographic ev idence for  1875 Lo

1961  o f  0 .91n /yea r  (Uay ,  Re f  34 ) .  The  more  recenL

survey showed Ehat  losses l rere general ly  greater

dur ing winter  months and indicates that  weaEher ing of

t .he upper c l i f f  face by Ehe combined ef fects of  ra in

and frost may be an important, contribuE,ory fact.or t.o

c l i f f  e ros ion .  The  Seven  S i s te rs  c l i f f s  run  fo r  3 .5kn

wesE of  Bi r l ing Gap to Cuckmere Haven.  The c l i f f

c res t  r i ses  and  faL l s  w i t h  t he  t r unca t i on  o f  r i dges

and dry val leys.  The chalk is  homogeneous in

composi t ion receding at  an average rate of  the order

o f  0 .4m lyea r  (B i rd  &  May ,  Re f  3 ) .

Cuckmere Haven is  a sma1l  bay s l ight ly  protected f rom

the south-west  by Seaford Head.  Shingle has

accumulated here in  suf f ic ient  quant i t ies t .o  cause

problems ac the out f low of  che River  Cuckmere which is

now reguJ-ated.  I t  is  est imated Ehat  the shingle has

been accumulat ing at  an annual  rate of  2400rn 3

( B e a s 1 e y ,  R e f  2 ) .

To the wesc of  Seaford l lead,  the coast l ine forrns a

shal low embayment at  the out le t  of  Ehe River  Ouse and

o r i g i na l l y  depended  on  a  sh ing le  bank  to  p rov ide

natura l  protect ion for  the town of  Seaford and the low

ly ing  l and  beh ind .  The  i n i t i a l  i n te rcep r i on  and

presenE divers ion of  sediment  away f rom the Seaford

frontage by the Newhaven breakwaLer to the west  has

c rea ted  seve re  p rob lems  o f  coasEa l  e ros ion .  F l i n t

shingle has been found in the of fshore zone but  there

is  no ev idence that  iC is  able to move shoreward

ac ross  Ehe  rock  and  the  p la t f o rm .  IE  i s  suggesEed

Ehat  shingle passing the Newhaven breakwater  is

ac t . ua11y  bypass ing  Sea fo rd  beach ,  t r ave l l i ng  be low  l ow

w a r e r  ( H n l ,  R e f  1 9 ) .
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Othe r  f ac to rs  a l so  con t , r i bu te  t o  t he  pe rs i s ten t

e ros ion  a t  Sea fo rd .  The  coas t l i ne  i s  o r i enLa ted

almost  at  r ight  angles Eo wave aEtack f rom the

south-west .  Waves f rom th is  d i rect ion approach the

beach at  a smal l  angle and produce a lord rate of

dr i f t .  I lowever,  naves approaching f rom the south and

l rest ,  are capable of  t ransport ing shingle at  a greater

rate a l though they occur  tess f requent ly .  The actual

d i rect ion of  dr i f t  may therefore be reversed and the

net  ef fect  is  Ehat  beach maEer ia l  tends to move away

from the centra l  f rontage in both d i rect ions

accumulat ing at  the west  end in the lee of  the

breakwater  and at  the east  end t rapped by Lhe long

groyne.  The deep water  near  to the shore a l lows very

large naves to break c lose inshore dur ing storms,  and

damage at  the sea defences vras par t icu lar ly  ser ious

along the cent . ra l  f ront .age pr ior  to  recent  beach

replenishment  where there was l i t tLe beach remain ing.

At  Newhaven Ehe out leE of  the River  Ouse is  regul -ated

and a stable shingle beach has accumulated Lo the wesE

of  the long breakwacer arm. PresenL beach bui ld  up is

ins igni f icant  ind icat ing that  an equi l ibr ium beach

plan shape has been at . ta ined or ient .ated to the

predominant  d i rect ion of  wave at tack.  The shingle is

now t ransporLed around the end of  the breakwater  at  an

annual  raLe of  about  15000-20000 cubic metres

(Beas ley ,  Re f  2 ) .  The re  i s  an  oppo r tun i t y  Eo  recyc le

shingle from the accretion west of t.he Newhaven

breakwater  to the starved beaches in the area.  This

would avoid future losses of  sh ingle in to deep water .

I lowever there are no such proposals aE the present ,

t ime .  A t  Cas t l e  l l i l 1 ,  Newhaven ,  some  c l i f f  s l i ps

occur  where Ehe chalk is  over la in by Lower Ter t iary

sands and gravels of  the Woolwich,  Reading and Thanet

Beds  p rov id ing  a  l oca l  sou rce  o f  beach  ma te r i a l .

I lowever,  wesE of  Peacehaven to Black Rock,  Br ighton,

the  base  o f  t he  c l i f f s  i s  p ro t . ec ted  by  a  conc re le  sea
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wal l  and groynes,  thereby reducing erosion of  the

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

Fron Br ighton t .o  pagham Harbour the coasE of  sussex is

character ised by 1ow bluf fs  of  chalk which represent .s

an o ld mar ine p lat form, produced at  a h igher  sea

level ,  and which sEretches in land to Ehe South Downs.

The  coas t l i ne  i s  gene ra l l y  re t rea t i ng  bu t  l a rge

s t re t ches  a re  nov r  s tab l i sed  by  coas ta l  de fences .  Thus

alchough for  the most  par t  there have been only minor

changes in the shorel ine over  the present  hundred

yea rs  t . he re  has  been  a  re t rea t  i n  t he  pos i t i on  o f  l ow

water  ind icat ing a general  reduct ion and st .eepening of

Ehe foreshore.  The beaches are main ly  composed of

f l in t  sh ingle der ived f rorn the gravel  deposi ts

over ly ing the c l i f fs  and chalk pebbles f rom the chalk

plat form which forms the base of  the beach.  Coasta l

protect ion measures have reduced the supply of

ma te r i a l  t , o  t he  beach  by  p reven t i ng  c l i f f  e ros ion .  rn

some places the lower ing of  the foreshore has exposed

t ,he substrat .um in the in ter t ida l  zone such as London

Clay at  Bognor and Chalk at  Angmer ing.  At tempts have

been  made  to  re ta in  beach  ma te r i a l  and  s tab l i se

beaches by bui ld ing groynes or  by renour ishment  as for

example at  Elmer near  Middleton.

The  d r i f t  o f  beach  ma te r i a l  t o  t he  eas t  unde r  t he

predominant ,  south-wester ly  waves is  demonstrated by

the def lecEion of  the mouth of  the Rivers Adur to the

eas t  by  t he  fo rma t . i on  o f  a  sp i t  f ea tu re .  The  R ive r

Adur at  Shoreham is  d iver ted 2krn to the east  and the

p resen t  ou t f l ow  i s  f i xed  by  ha rbou r  wo rks .  The  sp i t

forming t ,he western bank was longer unt i l  a  cut  l ras

made  i n  1816 .  To  che  wes t  sh ing le  has  con t i nued  t . o

accumu la te  i n  ' f u l l s r  o r  r i dges  a l t hough  the  sh ing le

banks move landwards dur ing storms.  The harbour works

have  i n f l uenced  l he  coas t  downdr i f t .  E ros ion

immediate ly  Eo Ehe east .  o f  shoreham conEinues despi te
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renour ishmenL and groyning.  Fur ther  easETtards to l love

and Br ighton loss of  sh ingle and foreshore erosion was

seve re  un t i l  t he  cons t ruc t i on  o f  sea  wa l l s  and

groynes.  At  L i t t lehalnpton a heal thy beach has

developed to Ehe west  of  the p ier  but  in  so doing has

starved beaches Eo the east  where the shorel ine is

I  s e t  b a c k r  .

The in let  of  Pagham Harbour is  bordered by twin spi t

features,  one t rending nor th-eastwards f rom Selsey

Bi l l  cont inuing the l ine of  Ehe coast ,  whi le  lhe other

t rends south-westwards f rom the opposi te shore near

Lhe  Pagham Beach  EsLa te .  Rob inson  (ne f  39 )  used

cartographic ev idence to suggest  that  the double spi t

was formed by breaching by sLorm ldaves of  one spi t

bui l t  by dr i f t  across the bay rather  than by the

e f fec t s  o f  coun te r  d r i f t i ng  f r om the  no r th -eas t .  The

evo lu t i on  o f  t he  sp i r  i s  shown  Eo  be  c lose l y  re laEed

to changes which have taken p lace a long the adjacent

coas t  o f  Se l sey  B i l l  t o  t he  wesc .  Rob inson  sugges ts

tha t  ma te r i a l  i s  supp l i ed  by  f r on ta l  acc re t i on  f r om

the Inner  Owers as wel l  as longshore dr i f t  f rom the

wes t .  Th i ck  depos i t s  o f  sh ing le  de r i ved  f rom c l i f f

eros ion at  Selsey cover  the sea bed in the shal low

wa te r  eas t  o f  t he  ha rbou r  en t rance .  Th i s  has  p rov ided

a  rese rvo i r  o f  maEer ia l  t o  supp l y  t he  sh ing le  bank

under sui table wave condi t ions.  Howeverr  no$r  that  the

supp l y  o f  l i t t o ra l  ma te r i a l  f r om Se lsey  B i l l  has

d im in i shed  as  a  resu l t  o f  coas ta l  p ro tec t i on  wo rks ,

the accumulat ion is  much s lower and indeed downdr i f t

eros ion has been tak ing p lace easE of  the harbour at

Pagham Beach EsEates.  The marshy area behind Lhe

spi ts  was once rec la imed but  inundated fo l lowing a

b reach  o f  r he  sh ing le  r i dge  i n  t he  l a te  19 th  cen tu ry .

The  coas t l i ne  o f  Se l sey  B i l l  i s  l ow  l y i ng  w i th  a

s t re t ch  o f  c l i f f s  a t  t he  E ip  o f  Ehe  B i l l  f o rmed  i n

va r i ous  supe r f i c i a l  head  depos iEs  ove r l y i ng  t he
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Brack lesham c lays  and  r i s i ng  t o  l i t t l e  more  than  gm in
he igh t .  The  pen insu la  o f  Se l sey  B i l l  i r se l f  i s

v i r tual ly  an is land separated f rom the main land by a
marshy depression wi th areas below high wacer spr ings

and sEretching f rom pagham l larbour in  the east  Eo

Bracklesham Bay in the $rest .  The foreshore west  of

the Bi l l  is  wide and f la t  wi th sand beaches rest ing on

clay and chalk p lat , forms.  The beaches are backed by

shingle banks der ived f rom the erosion of  the sof t

unconso l i da ted  c l i f f  depos i t s  wh i l e  t he  f i ne r  c l ay

f racEions are carr ied of fshore by waves and t ida l

cu r ren ts .  The  sho re l i ne  has  moved  s tead i l y  i n l and  a t

a  raEe  o f  che  o rde r  o f  2m/yea r  (S tee rs ,  Re f  45 ) .  Th i s
has  necess i t a ted  p ro tec t i on  by  de fens i ve  wa l l s  and /o r

g royn ing  o f  t he  beach  a long  mos t  o f  t h i s  coas t l i ne

excep t  a long  a  sho r t  s t re t ch  o f  c l i f f s  t o  t he  wes t  o f

L h e  8 i 1 1 .

Duv i v i e r  (ne t  tZ )  sugges ts  t ha t  t he  d i rec t i on  o f  d r i f t

d i v i des  a t  Se l sey  B i l l ,  f o rm ing  a  zo r re  o f  nu l l

sediment  t ransport  wi th shingle on the west  s ide

general ly  moving westwards up the SolenE and Ehat  on

the east  s ide moving east \ , rards towards pagham harbour.

The  beaches  to  t he  eas t  o f  Se l sey  B i l l  a re  re la t i ve l y

sE ,ab le ,  desp i t e  t he  s l ow  ne t  wes t  t o  eas t  l i t t o ra l

d r i f t .  T o  t h e  w e s t  o f  S e l s e y  B i l l ,  t h e  a c t u a l  p a r E e r n

of  dr i f t  is  more compl_ex.  At  Medmerry the beach is

exposed to atEack by the prevai l ing south- \ . rester ly

naves.  The main movement of  sh ingle here appears to

be normal to t.he shorel_ine, being drawn down to the

lower beach during storms and moving back from the

foreshore to the r idge dur ing per iods of  ca lmer

weaEher ( t tRl , ,  Ref  22) .  Dur ing th is  process some

ro l l i ng  back  o f  t he  sh ing le  r i dge  takes  p lace .

F lood ing  and  l oss  o f  l and  by  coas ta l  r ecess ion  has

been a par t icu lar  problem at  Medmerry where the r idge

proteccs low ly ing land behind and where Ehe supply of

mater ia l  f rom the east  is  now l imi ted due t .o  the coasE
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4 wItrDS, WAVES AND

TIDES

4 . 1 l . l ind-wave clirnate

p roEec t i on  wo rks  a t  Ehe  8 i11 .  Howeve r  t he re  i s

bel ieved to be a smal l  amount  of  mat ,er ia l  brought

onsho re  by  ke lp  ra f t i ng .  The  r i dge  c res t  i s  p resen t l y

maint ,a ined at  5m ODN by the import  of  landbased

s h i n g l e .

Fur ther  nest ,  the south-west .er ly  \daves are d i f f racted

around the Is le of  ! , I ight  and approach the coast  more

obl iquely producing the expected wester ly  longshore

drift and so removing maEerial from the Medmerry

f rontage.  The coast l ine terminates in  a sand and

sh ing le  sp i t  ca l l ed  Eas t  l l ead .  The  sp i t  i s  r ecu rved

inco Chichester  l {arbour and encloses a large area of

salL ings and mudf lats  which are exposed at  1ow t ide.

A Department  of  Energy repor t  (nef  9)  g ives rhe

maximum 50 year  ext reme wind speeds (over  a I  minute

mean) in  th is  area as 36 to 37m/ s.  These are among

the lowest  maxima predict .ed around the UK coast l ine

and they gradual ly  increase both to the west  and to

the  no r th .  Neve r t . he less  pa r t s  o f  t h i s  coas t ,

pa r t i cu la r l y  t he  I s l e  o f  ThaneE ,  a re  exposed  Lo  w inds

f rom a  w ide  secLo r ,  hence  ca lm  cond i t i ons  i n  t hese

a reas  a re  re la t i ve l y  i n f requen t .

The Department  of  Energy repor t  g ives the maximum

recorded wave heights as about  l2m of fshore for  most

o f  t h i s  coas taL  s t r i p  (aga in  as  a  50  yea r  ex t reme) .

However,  th is  reduces s igni f icant ly  to  a maximum of

about  8rn in  the out .er  Thames Estuary.  Crest  to  crest .

wave  pe r i ods  assoc iaced  w i th  t hese  wave  he igh ts  a re

abou t  13  seconds  o f f  t he  no r th  and  eas t  f ac ing  coasEs

as  fa r  sou th -eas t  as  Dungeness .  These  assoc ia t . ed  wave

per iods increase west ,wards a long t .he Engl ish Channel
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un t i l  a t ,  Se l sey  n i l l  t hey  a re  g i ven  as  abou r  15 .5

seconds.  This increase is  due to t .he in f luence of

At lant ic  swel l  which becomes increasingly  important

towards  the  wes t  end  o f  t h i s  s t re t ch  o f  coas t l i ne .

There is ,  as one would expect ,  a  subst ,ant ia l  amount  of

wind and wave data recorded in Ehe Engl ish Channel

and in the southern par t  of  the North Sea.  The

fo l l ow ing  tab les  g i ve  de ta i l s  o f  w ind  and  wave  reco rds

and for  how Long recordings r rere col lected.  Table 2

also indicates the type of  wave recorder  used and the

dat .a reference number in  the MIAS Wave Cat .a logue (nef

33 ) .

Table I  l l ind Records (Ref 36)

S Eat  ion

Dungeness
East  Goodwin
F a 1  1 s
Gal  loper
llanston
Royal  Sovereign
Thorney Is land
Tongue
Varne

Date

1970-1  985
1949-1984
r972-1984
1950-1  976
I  970-1 985
1949-  r  984
I  970 -1  985
t97 5-L984
1970-1 984

Record ing  S ta t i on

C o a s t a l  s t a t i o n
L i g h r  v e s s e l
L i g h t  v e s s e l
L igh t  vesse l
C o a s t a l  s t a t i o n
L i g h t  v e s s e l
C o a s t a l  s t a E i o n
L ighc  vesse l
L igh t  vesse l
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Table 2

Sta t  ion

Wave

Br ighton
Dover l larbour
Dover llarbour
Dungeness
Dyke
Fo lkes tone
Ga l l ope r
Li t t lehampton
Sea fo rd
Tongue
Varne
Wh i t s tab le

Records (Ref 33)

Date Recorder MIAS
Type Reference

L967
1 985
I  9 8 5 - t  9 8 6
nid 83-nid
L966
Proposed
t97 r-197 4
rnid 85-nid
mid 83-end
mid 65-end
1965-1966
1 9 7 8  c o n t

84

P .  C .
p . g .
w . r . b .
w . r . b .
s  . w .  r .

w . r . b .
w .  r . b .
w . r . b .
s  . r d . r .
s . r t . r .
P . C .

L28
r554
1 5 1 0

7 0 0

1 7 8
t 5 1 1
L 2 7 B

175
1 8 1
1 1 6

86
84
69

p . g .  -  P r e s s u r e  g a u g e
w. r .b .  -  r dave r i de r  buoy
s . \ t . r .  -  sh ipbo rne  wave  reco rde r

As can be seen f rom E.he above,  the wave data are spl i t

fa i r ly  evenly between:

1 . Pressu re  gauges

These recorders re ly  on changes in the pressure of  the

water  column above t .hem due to var iat ions in  wat .er

sur face levels to record wave height .s  and per iods.

Usua l l y  p laeed  c lose  i nsho re ,  t hey  a re  connec ted

e i t he r  t o  a  sho re  s ta t i on  by  cab le  o r  a re  se l f

con t .a ined  w i th  a  cassec te  reco rde r  housed  i ns ide

them.

2 .  Wave r i de r  buoys

The waver ider  system of  wave rneasurement .  is  normal ly

used when wave data are requi red for  coasta l  and

o f f sho re  app l i ca t i ons .  The  buoy  i s  t e the red  o f f sho re

Eo an t 'e last ic t r  moor ing and an acceleromeEer wi th in

the buoy measures i ts  accelerat ion as i t  fo l lows the

changes in water  sur face movement.  This  data is  fed

(v ia a radio E.ransmit , ter)  onshore t .o  a cal ibrated
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4.2  T ides  and r ida l

cur ren ts

chart  recorder  or  a purpo;q-bui l t  magnet ic  tape

recording system. Both wave height  and per iod can be

read f rom the records.  The data is  t ransmit ted

cont inuously and Lhe receiver  is  normal ly  programmed

t.o receive at  pre-set  in t ,ervals .  Rel iable recepLion

is general ly  l in i ted to less than 20km and the

receiver  is  in  d i rect  l ine of  s ight  wi th the

transmit ter .  The d is tance of fshore the buoy is

deployed is  usual ly  d ic tated by the use Lo which Ehe

data is  to  be put  and by the complexi ty  of  the

of fshore bed topography.  This must  however be outs ide

the  b reake r  zone .  A  repea te r  buoy ,  deve loped  i n  1984 ,

can in some instances be used to re lay s ignals around

b lock ing  headLands  (Rm,  Re f  l 7 ) .

3 . Ship borne wave recorders

Usua l ly  ins ta l led  on  l igh t  vesse ls  o f fshore  and the

data  ana lysed by  the  Ins t i tu te  o f  Oceanograph ica l

S c i e n c e s .

The  na r rowness  o f  t he  Dove r  S t ra i t  has  a  s i gn i f i can t

e f f ec t  on  the  waves ,  w inds  and  t i des .  l l ave  he igh t ,

wave per iod and Ehe wind speeds at .  thei r  lowes!  here,

increasing to Ehe nor th and west .  Any inshore wave

p red i c t i ons  requ i re  t he  use  o f  r e f rac t i on  mode ls  ro

take in to account  the changing baChymetry and waves

penetrat ing f rom the North Sea as compared wiEh those

propagat ing up the Engl ish Channel  f rom the At lant ic .

As Table 3 shows,  the mean spr ing Eidal  range

increases westward f rom Margate (4.3n)  towards

Sheerness  (S . tm)  on  the  no r th  f ac ing  coas t  o f  t he

Thames  Es tua ry .  The  f i da l  r ange  a l so  i nc reases  to  Lhe

south and west ,  f rom the Foreland Point  at  Margate to a
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maximum at Dungeness and llastings

peak the range decreases west . l . rard

c o a s E  t o  4 . 7 m  a t  S e l s e y  8 i 1 1 .

o f  6 . 8 m .  F r o m  t h i s

a long the south

The d i f ference in t ida l  range is  due in par t  to  the

bot t leneck aE the entrance and exie to the Dover

S t ra i c  and  a l so  Eo  the  ex i sEence  i n  t he  v i c i n i t v  o f

amphidromic points.

An anphidromal  system is  a complex t ida l  phenomenon

where h igh water  apparent ly  rotates around points at

which the t ida l  ampl i tude is  zero.  There are several

such points scat tered around t .he of fshore zones of  the

U.K.  and the fur ther  away f rom the centre,  the greater

is  the change in water  level .

From the amphidromic point  s i tuaEed of f  Lowestof t  in

the  Nor th  Sea ,  co - t i da l  l i nes  o f  i nc reas ing  range ,

spread south to the Engl ish Channel  and reach a

maximum at  the southern end of  the Dover Stra i t .  The

range Ehen decreases unEi l  a  point  is  reached to the

west  of  che Is le of  Wight  where the convergence of  the

co- t ida l  l ines Eo a min imum suggests a degenerate

amph id rom ic  po in t .

The re  a re  i n  ex i s tence  t i da l  mode ls  wh i ch  i nd i ca te

bo th  ve loc i t y  and  d i rec t i on  o f  dep th  ave raged  t i da l

cu r ren ts  p lus  E ida l  e l eva t i on .  Seve ra l  o f  t hese

numer ical  models cover  the area of fshore of  the south

eas t  coas t l i ne  f r om the  Thames  to  Po r t l and  8 i11 .

Based on an I { .R.L programme (nef  Zg)  these are used by

boEh  I I .R .L  and  Sou the rn  Wa te r .  No rma l l y  o f  a  f a i r l y

coa rse  g r i d  t o  cove r  a  b igge r  a rea ,  f i ne r  g r i d  mode ls

a re  a l so  used  to  deEerm ine  the  t i da l  da ta  i n  ce r ta in

loca l i sed  a reas  such  as  a t  Dove r .

O f f sho re  t i da l  s t reams  o fLen  va ry  cons ide rab l y  bo |h  i n

d i rec t i on  and  ve loc i t y  and  re fe rence  musE  be  made  to
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re levant  t ida l  a t ream data  in  pub l i ca t ions  such as

Reedrs  NauEica l  A lmanac (Ref  37)  o r  Admi ra l ty  Char ts

a n d  r i d e  r a b l e s  ( n e f  Z g ) .

Table 3

Sta t  ion

Sheernes s
Herne Bay
Margate
D e a l
Dover
Fo l kes tone
Dungeness
I tast  ings
Eas tbourne
Newhaven
Br igh ton
Shoreham
Bognor
S e l s e y  B i l l

Spring t ide levels
relat, ive to CD

HW LW

Predicted springs tidal range (taken from
the Adrniralty tide tablea)

5 ,7
5 .2
4 .8
6. r
6 . 7
6 . 6
7 . 7
7 . 5
7 . 3
6 . 6
6 . 5
6 . 2
5 . 6
5 . 3

0 .6
0 .5
0 .5
0 .8
0 .8
0 .6
0 .9
0 .7
0 .8
0 .5
0 .6
0 .7
0 .6
0 .6

Range
( rue t res)

5 . 1
4 . 7
4 . 3
5 . 3
5 . 9
6 . 0
6 . 8
6 . 8
A q

6 .1
5 .9
5 .5
5 .0
4 .7

4 . 3  S u r g e s

I n  add i f i on  t o  Ehe  t i da l  va r i a t i ons  t he re  a re

e f fec t s  due  to  t he  f l uc tua t i ons  i n  f he  a tmosphe r i c

p ressu re .  (These  can  e i t he r  ra i se  o r  l ower  t he  s t i l l

wa te r  l eve l  and  a re  ca1Led ' su rges . )  These  occu r

fa i r ly  f requent ly  down the North Sea coasts

propagat ing southvrards down the east  coast  and

increasing in  height  as they reach the bot . t leaeck in

the south.  Of  paramount  import ,ance to the coasta l

engineer is  the predict ion of  ext , reme high water

levels which are the coubinat ion of  t ide p lus surge

l e v e 1 .

On the nor th fac ing coast  of  Kent ,  a 50 year  ext reme

surge would lead to an increase in the region of  2.5

to  2 .75m above  the  no rma l  wa te r  l eve l  (Oepc  o f  Ene rgy ,

Re f  9 ) .  Th i s  s l o rm  su rge  e l -eva t i on  g radua l l y  reduces

Eo  the  sou th .  A t  Se l sey  B i l l  i n  t he  Eng l i sh  Channe l ,
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5 .1

REVIEW OF COASTAL

DEFENCES

Is le  o f  Gra in  to

the  Is le  o f  Thanet

t h e  r e s i d u a l  w o u l d  b e  i n  t h e  r e g i o n  o f  1 . 5  r o  1 . 2 5 n

above  the  no rma l  p red i c ted  t i da l  1eve1s ,  g radua l l y

i nc reas ing  eas t tda rds  t owards  the  Dove r  S t ra i t s .  A

de ta i l ed  ana l ys i s  o f  ex t . r eme  sea  l eve l  va r i a t i ons  has

been carr ied out  by Graf f  (nef  fa)  who has produced

f requency  d i s t r i bu t i on  cu rves  o f  exEreme t i de  p lus

su rge  l eve l  va lues  a round  Ehe  UK coas t l i ne ,  ( i nc lud ing

T i l bu ry ,  Shee rness ,  Marga te ,  Rye ,  Dove r ,  pevensey ,

Newhaven and Portsnouth) .  Such informaEion is  usual ly

of  far  greater  importance than the predict ion of  Lhe

su rge  res idua l s  desc r i bed  above .

Al though the coast l ine border ing the Thames is ,  in

seve ra l  a reas ,  qu i t e  heav i l y  deve loped ,  much  o f  i t  i s

low ly ing and many of  t .he developed areas are

assoc ia ted  w ich  e i t he r  t he  t ou r i s t  i ndus t r y  o r

hous ing .  The  i s l ands  o f  G ra in  and  Sheppey  domina te

Ehe  coas t l i ne  on  the  sou th  s i de  o f  t he  Thames  Es tua ry .

! i l ave  ac t i on  on  che i r  sho re l i ne  i s  s l i gh t ,  and  e ros ion

i s  due  to  bo th  t i da l  cu r ren t . s  and  wave  ac t i on .

Because  o f  t he  l i ke l i hood  o f  f l ood ing ,  l ow  l y i ng  a reas

on  l hese  i s l ands  a re  embanked  wh i l e  l a rge  s t reEches  o f

bou lde r  c l ay  c l i f f s  a re  a l l owed  to  e rode .

(a )  t t r e  I s l e  o f  G ra in  ( t he  wo rd  ' g ra in '  i s  de r i ved

f rom the  o ld  eng l i sh  wo rd  ' g reon t  mean ing  sand  o r

g r a v e l )  ( n e t  t ) .

The Schedule 4 boundary on Ehe sout .hern bank of  the

ou t .e r  Thames  i s  s iEua ted  to  t he  wesL  o f  A l t ha l l ows  on

Sea .  I l e re  l ow  c l i f f s  a re  p ro tec ted  by  a  conc reEe  sea

wal l  whi le  the narrorr r  sandy beach at  the top of  the

muddy  fo resho re  i s  g royned .  The  sea  wa l l  bu i l t  i n  t he
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1 9 7 0 r s ,  i s  i n  a  f a i r  c o n d i t i o n .  T h e  o n l y  r e p a i r  w o r k

has  been  to  cons t ruc t  a  sma1 l  conc reEe  p la t f o rm  to

deter  undermining.  RochesEer upon Medway Cicy Counci l

a re  respons ib le  f o r  t he  f r on tage  he re  ( l . 4km)  and  a l_so

the f ront .age aE Grain.  At  Grain some 900m of  sea

wa l l s  o f  va ry ing  cons t ruc t i on  p rocec t  t he  v i l l age .

The wal l  a t  the nor th end was bui l t  in  the l970ts and

i ts  condi t ion remains good.  The remainder is  very o1d
(ex war department)  and being repai red currenl ly .

Tr ipod b locks are used as terminal  protect ion and

de re l i c t  g roynes  f ron t  t he  wa l l .  L i t t o ra l  d r i f t  i s  i n

a  ne t . t  eas t  Eo  wesE  d i rec t i on ,  a l t hough  che  quan t i t y

o f  ma te r i a l  i s  sma l - l .  The  sea  wa l l  appea rs  t o  be  as

much for  t ,he purpose of  s tabi l is ing the boulder  c lay

c l i f f s  as  f o r  p revenE ing  wave  i nduced  e ros ion .

Sou the rn  Wa te r  p ro tec t  t he  l ow  l y i ng  l and  eas t  o f

A1lhal lows to Yant let  Creek and t .hen easE beyond the

c reek  to  Gra in  Marsh ,  w i t h  f l oodbanks .  I n  some  a reas

these banks are faced wi th ragstone p i tch ing and they

have been ra ised in recent  years to reduce the

inc idence  o f  f l ood ing .  Due  to  t he i r  r emo te  l ocaE ion ,

some st reLches of  ear th bank have deter iorated and

some o f  che  p iEch ing  i s  i n  a  poo r  cond i t i on .  Much  o f

t h i s  l o w  l y i n g  a r e a  i s  d e s i g n a t e d  a s  a n  S . S . S . I .

No r th -wes t  o f  t he  v i l l age  o f  G ra in  t he re  a re

unp ro tec ted  c lay  c l i f f s  bu t  whe re  these  abu t .  t o  t he

sea  wa l l ,  conc re te  b locks  have  been  used  t . o  i n f i l l  t he

terminal  scour  hole to prevent  out f lanking of  the

wa l l .  F ron t i ng  Ehe  v i l l age  i t se l f  r he re  i s  a  sma l l

esplanade and sea wal ls  and embankments of  var ious

forms of  construct ion.  At  the nor th-western end of

t he  v i l l age ,  t he  wa l l s ,  bu i l c  i n  t he  Lg?Ots  a re  i n

good condi t ion.  The remainder,  which are ex t ' l in is t ry

o f  De fence  wa l l s ,  a re  ve ry  o ld  and  f ron ted  by  de re l i c t

g r o y n e s .
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On Ehe west  bank of  the River  Medway on the south-east .

co rne r  o f  t he  I s l e  o f  G ra in ,  Sou the rn  Wa te r  ma in ta in

the c lay f loodbanks which protect  a porder  s tat ion and

a  BP  sEorage  Depo t .  These  banks  a re  re in fo rced  by

e i t he r  mass  conc re te  ap rons  o r  conc re te  b lock

reve t t i ng .  Toe  scou r  i s  ev iden t  i n  p laces  resu l t i ng

in the addic ional  p lacement .  of  r iprap and concrete

patching.  This protect ion is  p iecemeal  and there is

evidence of  d i f ferent ia l  set . t lement  and bulg ing of  the

revetment  face.  Al though the coasta l  defences on the

Is le  o f  G ra in  a re  gene ra l l y  pa tchy ,  t h i s  a rea  i s

most ly  undeveloped.  The power stat ion is  protected by

a  second  l i ne  o f  de fences  (aga in  ea r th  banks ) .  Excep t

i n  t he  v i c i n i t y  o f  G ra in  v i l l age ,  t he  coas t l i ne  i s

wel l  shel tered f rom wave act ion,  and sea defence

rather  t .han coast  protect ion is  the major  concern.

L i t t o ra l  d r i f t  i n  t h i s  a rea  i s  i ns ign i f i can t  and  the

movement of  the foreshore deposi ts  of  mud and sand are

con t ro l l ed  by  t he  ac t i on  o f  t . he  t i da l  cu r ren ts .

(b )  Eas t  o f  t he  R i ve r  Medway  i s  t he  I s l e  o f  Sheppey .

The only landward access to Ehe is land is  f rom the

south v ia the concrete Kingsferry Br idge which was

bu i l t  i n  1960 .  The  i s l and  i s  unde r  t he  j u r i sd i c t i on

of  Swale Borough Counci l  for  coast  protect ion whi le  
-

Southern Water  are responsib le for  defence against

f looding.  The is land is  main ly  low ly ing marshland

but  there are a lso h igh (73rn)  c lay c l i f fs  on the nor th

fac ing coast  between I ' l inster  and Warden Point . .  The

main town is  Sheerness on the nor th west  t ip  of  the

Is land and th is  is  heavi ly  developed.  The Adar i ra lcy

c losed i ts  docks here in  1960 and these have now been

developed into a car  ferry  and conLainer  terminal .

The town,  f rom the Schedule 4 boundary in  the River

Medway to the south to Scrapsgate in  the east ,  is

p ro tec ted  by  mass i ve  conc re te  f l ood  wa l l s  (a  co ta l

l eng th  o f .  7 .6km) ,  t he  respons ib i l i t y  o f  Sou the rn
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Wate r .  They  a f f o rd  a  h igh  l eve l  o f  p roEec t i on  t o  t he

a rea  aga ins t  t he  r i sk  o f  f l ood ing .  The  beaches  a re

of  sand,  sh ingle and mud and are groyned on the nor th
fac ing shore to conta in the smal l  net t  easE Eo west

l i r t o ra l  d r i f t .  The  esp lanade  he re  was  seve re l y

damaged in the storms of  January I97g,  buE has been

subsequen r l y  repa i red .  A  scheme (Sheppey  Sea  De fences
(Sheerness)  Improvement  par t  IV)  incorporat ing ra is ing

the ex is t ing sea wal ls  and beach renour ishment ,  was

ca r r i ed  ou t  be tween  Ba r ton ' s  po in t  and  Sc rapsga te  i n

1975  (Re f  47 ) .  The  cu r ren t  nou r i shed  beach  has  s ince
af forded good protect ion against  f looding to the 1ow

ly ing  h in te r l and .  The  cu r ren t  scab i l i t y  o f  t he

nour ishment  scheme is  a furEher indicat ion of  the 1ow

magn i tude  o f  l i t t o ra l  d r i f t  i n  t h i s  a rea .

Eas t  o f  Sc rapsga te  whe re  Sou the rn  Wa te r , s  sea  de fence

respons ib i l i t i es  f i n i sh  i n  t h i s  a rea ,  Swa le  Bo rough

Counc i l  have  ca r r i ed  ou t ,  i n  t he i r  coas t  p ro t . ec t i on

ro le,  rvro coasta l  defence schemes which l ink together

to  g i ve  a  p ro tec ted  l eng th  o f  l . 6km to  t he  v i l l age  o f

M ins te r .  These  two  schemes  a re  comp le te  w i t h  g royaes ,

re inforced concrete \ {ave and splash wal ls  and access

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

Eas twards  beyond  M ins te r ,  uns tab iL i zed  c lay  c l i f f s

ex tend  to  Warden  po in t .  The i r  e ros ion  i s  rap id  and

c l i f f  s tab i l i za t i on  and  beach  p ro tec t i on  measu res  have

been  ru led  ou t  f o r  economic  reasons .  A  pa r t l y

col lapsed seawal l  a t  the southern end of  the warden

c l i f f s  shows  s igns  o f  hav ing  been  d i sp laced  seawards_

by  ea r th  movemen ts .  Coas t  p ro tec t i on  a t  t he  eas t  end

o f  t r l a rden  Bay  cons i s t s  o f  some  500m o f  conc re te  sea

wal ls  and t imber revetment ,  f ronted by groynes.  l {uch

of  th is  was renened in 1986.  Between Warden and

Leysdown  the  e rod ing  c lay  c l i f f s  d rop  away  to  l ow

ly ing land and th is  is  protected by Sourhern l t rater  who

ma in ta in  some  I . 3km o f  conc re te  f aced  f t ood
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embankments (procecEing hol iday camps and caravan

s i t es )  and  some g roynes .

At  Leysdolrn the town is  protected by about  1.4kn of

conc re te  sea  wa l1 ,  f r on red  by  g roynes ,  ( cons t ruc ted  i n

abou t  1953 ) ,  bu i l r  as  coas t  p ro tec t i on  and  ma in ta ined

by Swale Borough Counci l .  L i t tora l  dr i f t  is  low and

norEh-west  towards l {arden Point .

From Leysdown, south to Shel l  Ness and then up the

River  Swale,  there are about  4.75kr l  o f  c lay

embankmenEs which are mainta ined by Southern WaEer.

These prot .ect .  low ly ing land,  much of  which is  s t i l1

marsh .  The  fo resho re  as  f a r  as  She l l  Ness  i s  o f  sand ,

she1l and mud and is groyned. South-west from here to

Sheepwash,  the f loodbanks are f ronted by sal t ings.

Movement of  foreshore maLer ia l  here is  dominated by

t i da l  cu r ren ts .

On  the  ma in land ,  sou th  eas t  o f  t , he  I s l e  o f  Sheppey '

a long the Low ly ing southern bank of  the River  Swale,

Southern Water  mainEain some 4.5km of  c lay embankments

border ing the Oate,  Nagden,  Cleve and Graveney Marshes

from Ehe Schedule 4 boundary,  west  of  Faversham Creek,

to  Ehe  Spo r t sman  Inn  j us t  wes t  o f  Seasa l t e r  and

Can te rbu ry  C i t y  Coune i l r s  wesEern  bounda ry .  I , I iEh

rega rd  t o  l i t t o ra l  d r i f r ,  t he  Swa le  Es tua ry  f o rms  a

ze ro  t r anspo r t  bounda ry  whe re  the  e f f ec t s  o f  sha l l ow

water  and estuar ine exposure rather  Lhan oPen coasL

cond i t i ons  causes  l i c t o ra l  d r i f t  by  wave  ac t i on  t o

app roach  ze ro  (Robe r t s ,  Re f  38 ) .  Th i s  a rea

const i tu tes Ehe South Swale Local  Nat .ure Reserve.  The

foreshore is  of  sand and mud wi th shingle,  shel1

f ragments,  sand and mud to the east .  As wi th the

coas t  f u r t he r  t o  t . he  easL ,  t h i s  a rea  i s  we l l  P ro tec ted

from wave act . ion and f looding is  the major  threat .
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There  i s  a l so  a  s t reEch  o f  f l ood  embankmen t ,

approximately  2krn in  length,  ( f ronted by a shingl"e

beach )  wes t  o f  Seasa l t e r ,  t he  respons ib i l i t y  o f

Southern Water .  The beach is  rnain ly  ungroyned

a l t hough  an  ou t fa l l  ( bu i l t  i n  1970 )  accs  as  an

e f fec t i ve  i n te reep to r  o f  l i t t o ra l  d r i f t  and  na tu ra l

dep le t i on  o f  sh ing le  he re  cou ld  cause  f l ood  p rob lems .

From Seasal ter  to  Reculver  Towers,  a d is tance of  some

l6km,  t he  coas taL  de fences  a re  t . he  respons ib i l i t y  o f

Canterbury Ci ty  Counci l .  The beach here is  of  sh ingl_e

wi t .h some sand and Ehe dr i f t  is  wester ly .  The main

problem along th is  f rontage is  that  there is  a

dwindl ing supply of  in f low of  sh ingle f rom the east  to

rep lace  the  wes te r l y  d r i f t .  The  deb r i s  f r om the

Oldhaven and Woolwich sandstone c l i f fs  at .  the eastern

end  o f  t he  Can te rbu ry  C i t y  Counc i l ' s  f r on tage  i s  t he

on l y  sou rce  o f  na tu ra l l y  occu r r i ng  beach  ma te r i a l

w i t h i n  t he  Counc i l r s  bounda r i es .  Wh i l e  c l i f f  e ros ion

undoub ted l y  p roduced  l a rge  quan t i t i es  o f  beach

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

coas t  p roEecL ion  measu res  ca r r i ed  ou t  du r i ng  t h i s

cencury have now reduced t .h is  supply to a very smalL

quan t . i t y .  On l y  one  a rea  o f  t h i s  coas t l i ne  now rema ins

unp ro tec ted ,  and  tha t  i s  t he  sE re tch  be tween  Lhe  eas t

end of  l {erne Bay and Reculver .  The rate of  eros ion of

Ehe  c l i f f s  (ave rag ing  be tween  0 .5  and  l . 0m pe r  annum)

i s  f a r  sho r t  o f  t ha t  needed  to  red ress  Lhe  de f i c i t  o f

beach  ma te r i a l .  As  a  resu l t ,  t o  p reven t  f a i l u re  o f

t he  sea  de fences  due  to  f a1 l  o f  beach  l eve l s ,  t he

loca l  Counc i l  i s  ac t i ve  i n  red ress ing  th i s  ba lance  by

pursuing a pol icy of  beach moniE.or ing and regularLy

impor t i ng  beach  ma te r i a l .  The  ma te r i a l  i s  c l ose l y

spec i f i ed  t o  ma tch  the  na tu ra l l y  occu r r i ng  beach .

From Seasal ter  nor th easE Eo t .he harbour at  Whi ts table

the coasEl ine becomes increasingly  exposed to wave

acE iv i t . y .  I l e re  conc re te  sea  wa1 ls  and  g roynes  p ro tecE
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the coast l ine.  The sea wal ls  and groynes are t .he

respons ib i l i r y  o f  Can te rbu ry  C i t y  Counc i l  w i t h  t he

excep t i on  o f  a  sho r t  l eng th  be long ing  to  B r i t i sh  Ra i l

( f+Srn) .  This  is  where the ra i lway runs c l -ose to the

coas t  nea r  t he  wes t  end  o f  Wh i t s tab le .  Bu i l t  ove r  a

pe r i od  f rom abou t  1950 ,  t he  wa l l s  a re  gene ra l l y  i n

good  cond i t i on .

I t  is  proposed Eo commence work in  1988 in upgrading

the Sea Defences to the Centra l  Area of  Whi ts table and

Ehereby reduce the r isk of  sea f looding to the town.

The  works  w i l l  i nvo l ve  shee t  s tee l  p i l i ng  t o  s tab i l i se

the  ex i s t i ng  wa1 l ,  and  the  impor ta t i on  o f  a  l a rge

beach ,  s tab i l i sed  by  nen  g roynes .

F rom Wh i t s tab le  t o  Swa lec l i f f e  t he  coas t l i ne  i s

protect .ed by concreLe sea wal ls  and groynes wi th

s t a b i l i s a t i o n  o f  t h e  c l a y  s l o p e s .  T h e  c o a s l a l

d e f e n c e s ,  b u i l t  i n  s c a g e s  s i n c e  1 9 5 0 ,  a r e  g e n e r a l l y  i n

good  cond i t i on .

Be tween  Wh is tab le  and  Swa lec l i f f e  l i es  Tanke r ton  where

a  g rassed  c lay  s l ope  runs  down  to  t he  sea  wa l l  and

shingle beach.  From TankerLon Beach and running at

r ight  angles out  to  sea is  t .he narrow shingle r idge

known as r rThe Streetr r .  At  low t ide th is  is  uncovered

for  about  lkm. Of fshore,  a wide shal low area known as

the  Ken t i sh  F la t s  sugges ts  t ha t  t he  coas t l i ne  was  a

long way fur ther  seawards some t ime in the past .

A t  Swa lec l i f f e ,  whe re  a reas  a re  l i ab le  t o  f l ood ing ,  ?

sea  de fence  scheme was  cons t ruc ted  i n  1986 .  The

scheme conpr ises some 750rn of  sea wal l  wi th shingle

beach nour ishment  protected by groynes.  Gabions

s lab i l i se  t he  beach ,  and  a  c l ay  bund  750m in  l eng th ,

cons t ruc ted  on  the  r " res t  s i de  o f  t , he  coas t  p roEec t i on

scheme,  j o i ns  w i t h  che  Tanke rEon  sea  wa l l .
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From swa lec l i f f e  easc  to  Ehe  j e t t y  a t  l { amp ton  p ie r  t he
c o a s t l i n e  i s  b a c k e d  b y  c l a y  c l i f f s .  T h e  c o a s t a l

defences a long the whole f rontage are concrete sea
wal ls  wi th wave return wa1ls,  groynes and s lope

scab i l i sa t i on .  Aga in  bu i l t  ove r  a  pe r i od  f ro rn  1950 ,
they are general ly  in  good condi t ion.  The except ion
i s  an  o lde r  wa l l  a t  l l amp ton ,  bu i l t  abou t  1900 .

A st retch of  coast  about  lkm long east  of  Hampton p ier

i s  pe rhaps  the  mos t  s tab le  s t re t . ch  o f  coas t  and  i s
protected only by groynes.  I lerne Bayfs nor th fac ing
foreshore is  exposed to wave act ion which can cause
problems dur ing surge t ides and f loodgaces on the
promenade can be sealed in  severe weather  condi t ions.
The sea wa1l  in  the Centra l  Area of  Herne Bay is  very
o ld  hav ing  been  bu i l t  i n  t he  ea r l y  1900s .  I t s

rep lacemen t ,  t oge the r  w i t h  t he  assoc ia ted  g roynes ,

requ i res  t o  be  ca r r i ed  ou t  i n  t he  nea r  f u tu re .

At  the east .ern end of  the town the ground r ises and
clay s lopes g ive r ray co steep sand c l i f fs  wtr ieh run
eas t  t o  Recu l ve r .  The  ma jo r  p rob lem a long  mos t  o f
t h i s  l eng th  i s  t he  s tab i l i Ly  o f  r he  s lopes ,  and  the
sa fe t y  o f  Ehe  p rope r t i es  a t  Ehe  top .  Works  o f  coas t
p roEec t i on  and  to  s tab i l i se  t he  s lopes  have  been

carr ied out  and a fur ther  scheme (at  Queens Avenue) is
a w a i t i n g  a p p r o v a l  b y  M . A . F . F .

The  sand  and  c lay  c l i f f s  eas t  o f  B i shops tone  G len  have
been  p roEec ted  a t  t he i r  t oe  by  a  rock  reve tmen t  and
the c l i f fs  have been regraded.  Known as the EasE

C l i f f  I I I  s tab i l i sa t i on  scheme,  t h i s  p ro jec t  (Bu r r , e t j ,

Ref  6)  involved the removal  of  some 50,000 cubic

meEres  o f  ma te r i a l  f r om the  c l i f f s .  The  s tab i r i sed

c l i f f s  we re  t hen  fu r the r  p ro tec ted  (Bu rne t t ,  Re f  6 ;

HRL ,  Re f  26 )  a t  Ehe i r  t oe  us ing  some 201000  tonnes  o f
impor ted  Swed ish  g ran i t e  r i p rap .  Much  o f  r he  c l i f f

ma te r i a l  r emoved  du r i ng  the  s tab i l i sac ion  p rocess  was
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Eranspo r ted  fo r

Sandwich on che

o f  f l ood ing  by

use to upgrade

River  SEour to

t i d a l  a c t i o n .

earEh embankments near

reduce the l ike l ihood

Be tween  Eas t  C l i f f  I I I  and  Recu l ve r ,  a  d i s tance

0 .75km,  t he  coas t  i s  unde fended ,  t he re  be ing  no

economica l  j us t i f i ca t i on  t o  ca r r y  ouE  any  v ro rks

p r e s e n t .

Recu l ve r  i t se l f  i s  f r onLed  by  a  200m s t re t ch  o f

conc re te  sea  wa l l  w i t h  r i p rap  aE  i t s  wes te rn  end .

The re  i s  p rac t i ca l l y  no  beach  now a t  t he  base  o f  t h i s

wa l1  s i nce  ve ry  l i t t l e  ma te r i a l  appea rs  t o  be  pass ing

around the sea wal l  a t  the base of  Reculver  Towers.

Recu l ve r  l i es  t o  t . he  wes t  o f  t he  ou t fa l l  o f  che

Wantsum Channel  and th is  point  marks a major  break in

the rock t .ypes forming t .he coast l ine.  I t  is  here that

t .he 1ow sandstone c l i f fs  to  the west .  o f  Reculver  g ive

way to the low ly ing area of  t .he Wantsum Channel  which

formed a rirater way some t.hree miles wide between

Reculver  and Sandwich and unt . i l  the la te middle ages

made Thanet  a t rue is land.

The sc.orms of  1953 a lmosE complete ly  wrecked Ehe sea

de fences  he re  and  a  new sea  wa l l  was  bu i l t .  Th i s

l eng th  eas t ,wa rds  to  Thane t  i s  t he  respons ib i l iCy  o f

Southern t r ' Ia ter .

Low ly ing marsh pasture land runs east  f rom the North

Stream River  to the east  of  Reculver  for  some 5km

ac ross  the  Thane t  D i s t r i c t  Counc i l r s  bo rough  bounda ry

to the west  end of  Minnis Bay.  This low ly ing 1and,

the  respons ib i l i t y  o f  Sou the rn  Wa te r ,  i s  p roEecEed  by

a concrete faced embankment . .  The beach here is  main ly

shingle and groyned at  i ts  eastern end wi th in the

Thane t  D i s t r i c t  Counc i l  bounda ry .  The  gene ra l

o f

a t

5 . 2 I s Ie  o f  Thane t
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imp ress ion  i s  t ha t  t he re  i s  a  dea r th  o f  l i t co ra l

ma te r i a l  i n  t h i s  a rea .  The  ne t t  d r i f t  o f  l i t t o ra l

t ransport  is  f rom east  to  west  a l though there is  a

loca l i sed  reve rsa l  i n  t he  v i c i n i t y  o f  M inn i s  Bay .

The  coas t l i ne  o f  t he  v i l l age  o f  B i r ch ing ton  s i t ua ted

6km west  of  Margate is  f ronted by a 3.4km long

conEinuous sea wal l  wi rh some groynes between the

western end of  I ' I inn is  Bay eastwards to Epple Bay and

p ro tec t s  l ow  cha l k  c l i f f s .  Th i s  sea  wa l l  was

construct ,ed in  numerous sect ions dat ing f rom the Epple

Bay Wal l  in  1900.  Fur ther  works were carr ied out  in

Minnis Bay in  1920;  two sect ions were completed in

1962 between Minnis Bay and Grenham Bay,  and Grenham

Bay and Beresford Gap;  par t ia l  re-construct ion and new

work was carr ied out  in  1982 between Beresford Gap and

Epple Bay;  and the f ina l  l ink in  Grenham Bay in 19g3.

AparE f rom repair  works p lanned for  Minnis Bay Ehe

wa l l  i s  i n  f a i r  cond i r i on .

On the foreshore seaweed covered rocks separate smal l

sandy  bays .  Because  o f  t he  p ro tec t . i on  a f f o rded  to  t he
Eoe  o f  t he  c l i f f s ,  t he  sou rce  o f  new  beach  ma t .e r i a l  i s

now neg l i g i b l e .  Sand  depos i t s  a re  gene ra l l y  re ta ined

wi th in the embayments and Ehese help Eo reduce the

raLe  o f  l ower ing  o f  t he  f o resho re  wave  cu t  p la t f o rm .

The  ne t t  l oss  o f  sand ,  t hough  tak ing  p lace  s low ly ,

wi l l  mean that  the ameni ty  value of  the beaches is

l i ke l y  t o  de te r i o ra te .  l l oweve r ,  s i nce  these  depos i t s

a re  a l ready  spa rse ,  t h i s  l oss  i s  un l_ i ke l y  t o  a f f ec t

t he  s tab i l i t y  o f  Ehe  coas ta l  de fences  w i th in  t he

l i f e t ime  o f  t he  ex i s t i ng  s t ruc tu res .

From Ray l louse at .  Westgate-on-Sea,  east ,  t .hrough

t l a rga te  t o  Newga te  Gap ,  C l i f t onv i l l e  t he  coasE l i ne  i s

protect .ed by over  6km of  concrete and masonry (wi th

some sEone)  sea  wa l l  and  occas iona l  g roynes .  The re  i s

now on l y  0 .4km o f  unp ro tecEed  c l i f f s  i n rned ia te l v  eas t
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o f  Epp le  Bay '  The  wa l l s  a re  mos . l y  i n  f a i r  cond i t i on
and were bui l t  a t  var ious t imes beginning in  about
1870 '  a l t hough  the re  have  o f  cou rse  been  cons ide rab le
repa i r s  s i nce  then .  Seve ra l  l eng ths  o f  sea  wa l l ,
i n te r rup ted  w i th  sho r t  l eng ths  o f  unp ro tec ted  c l i f f s
st retch a long the coasE between Newgate Gap and
S a c k e t t s  G a p ,  C l i f t o n v i l l e .

Margate Harbour is  pr ivate ly  owned by the Margate p ier
and  Harbou r  (19B4)  Company .  A  s tone  p ie r ,  bu i l t  i n
1810 ,  enc loses  Lhe  t i da l  ha rbou r  and  p rov ides
protect ion to the low ly ing area of  Margate Old Town
aga insE  sLo rm r rave  a t t ack  and  f l ood ing .  SubsEan t i a l
r epa i r s  Eo  the  sEone  p ie r  we re  ca r r i ed  ouE  du r i ng
L974 '  r n  v i ew  o f  che  coas t  p ro tec t i on  bene f i t  de r i ved
f rom the  p resence  o f  t he  S tone  p ie r ,  t hese  repa i r
wo rks  we re  f i nanc ia l l y  ass i s ted  by  a  g ran t  f r om
Cen t ra l  Gove rnmen t  unde r  t he  Coas t  p ro tec t i on  Ac t .
The  V i c to r i an  Je t t y  a t  t he  Ha rbou r  was  a lmos t  en t i r e l v
des t royed  by  a  s to rm in  197g .

Beyond  c l i f t onv i l l e  t he  coasc l i ne  sw ings  sou thwards  to
Broads ta i r s .  I t  i s  t hus  exposed  to  wave  ac t i on  f r om
the  Nor th  Sea  as  we l l  as  f r om Ehe  Dove r  s t ra i t s .  The
cha l k  c l i f f s  he re  have  many  bays  w i th in  wh i ch  a re
sandy  pocke t  beaches .  Coas ta l  de fences  a re
f ragmenEary ,  gene ra l l y  p ro tec t i ng  t he  heads  o f  t he
bays  where ,  as  a t  K ingsga te ,  t he  coas t  road  runs  c lose
to the sea.  Much of  th is  area has pr ivate developmenE
(eg  C l i f conv i1 le ,  K ingsga te  and  Nor th  Fo re land )  bu t
the re  i s  a  b road  s t r i p  o f  g rass land  ad jo in ing  the
c l i f f t op  and  no  coas t .  p ro t . ec t i on  wo rks  a re  necessa ry .
ConsEruc ted  a t  va r i ous  t imes  s ince  1900 ,  some  o f  t he
sea  wa l l s  a re  p r i va te l y  owned  and  mos t  a re  i n  good
c o n d i t i o n .

A t  B r o a d s t . a i r s  2 . 3 k m  o f  c o n c r e E e  s e a
ages ,  p ro tec t s  t he  t own  f ronEage  and

w a l l ,  o f  v a r i o u s

are in  good



cond i t i on .  A  sma l l  ha rbou r  he re  i s  p ro tec ted  by  a
conc re fe  p ie r .  On  th i s  eas t - f ac ing  coasE ,  sandy  bays
a re  i n te rspe rsed  w ich  rock  ou tc rops  bu t  t he  beaches

are more cont inuous between Broadsta i rs  and Ramsga'e

than are Ehe pocket  beaches to the nor th.

The town f rontage of  Ramsgate faces south_easE and is
p ro tec ted  by  abou t  3 .8km o f  va r i ous  conc re te  sea  wa l I s
wh ich  were  bu i l t  s ta r t i ng  i n  abou t  1g90 .  They  s t re t ch
from East  Cl i f f  in  the nor th to pegwel l  in  the

south-west .  Some repairs  have been necessary s ince
bu t  gene ra l l y  t he i r  cond i t i on  i s  good .  The  p ie rs  e t c
of  Ramsgate Harbour are owned by Thanet  Dist r ic t

Counci l  as is  an area of  rec la imed land beneath the

c l i f f s  immed iaEe ly  t o  t he  sou th -wes t .  The  ex tens ion

o f  t he  Po r t  o f  Ramsga te ,  wh i ch  began  i n  197g ,  i s  now
approaching complet ion.  This involved Che

const . rucuion of  new breakrraters us ing Scandinavian

rock '  r t  a l so  i nc luded  .he  rec lama t i on  o f  some  LZ .2ha

o f  add i t i ona l  l and .  The  ma in  beach ,  t o  Ehe  no r th_eas t

o f  t he  ha rbou r ,  i s  o f  sand  and  l i t t o ra l  d r i f t  i s

no t i ceab l y  f r om the  no r th -eas t .  Sand  can  bypass  the
harbour mouth and indeed tends to accumulate of f  the
East  Pier  breakwater  ext .ension.  The groyned beach

wes t  o f  Lhe  new po r t  r ec lama t i on  a rea  i s  he ld  i n  p lace

by  mass i ve  conc re te  g roynes .  Any  l i t t o ra l  ma te r i a l

t ha t  con t i nues  fu r the r  sou thward  i s  d i spe rsed  w i th in

the wide in ter  Cidal  expanse of  pegwel l  Bay to the
sou th -wes t .

Th i s  w ide  es tua ry  o f  t he  R i ve r  S tou r  i s  f r i nged  on  i t s
no r th  s i de  by  l ow  cha l k  c l i f f s  and  ro  t he  sou th  by  t he

sand f la ts  of  the Sandwic-h Bay Nat .ure Reserve.  The

Bay faces south-east  r , r i th  largely low ly ing marshland

along i t .s  landward edge.  There are t r^ro shor t  lengths
( O . S t m  t o t a l )  o f  c o n c r e t e  s e a  w a l l s  w e s t  o f  R a m s g a t e ,

one  a t  Ehe  wes te rn  end  o f  pegwe l l  and  the  o the r

f ronc ing  the  v i l l age  o f  C l i f f send .  Bo th  wa l l s  we re
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bu i l t  i n  1900  o r  ea r l i e r  and  a re  i n  poo r  repa i r .  A

d i sused  l l ove rpo r t  i s  s i t ua ted  on  the  sho re l i ne  a t  Ehe

no rLh -eas t  end  o f  C l i f f send .  A t  C l i f f send ,  t he  cha l k

c l i f f s  o f  Thane t  g radua l l y  g i ve  way  to  sands tone

before they d isappear in to low ly ing rec la imed land at

the mouth of  the River  Stour .

Problems on t ,he Is le of  Thaoet  are pr imar i ly  the

resu l t  o f  c l i f f  i ns tab i l i c y  and  i n  ce r ta in  a reas  the

c l i f f s  have  had  to  be  shea thed  w i th  conc re te  o r

b lockwork to e l iminate rdeather ing.  This problem was

pa r t i cu la r l y  se r i ous  a t  Ramsga te .

At  Sandwich,  maEer ia l  imported f rom the East  Cl i f f

r eg rad ing  a long  the  Be l t i nge /g i shops tone  G len  f ron tage

(see  p  48 )  has  been  used  i n  t he  cons t ruc t i on  o f  a

1.5km long ear th embankment .  Designed to wi thstand a

I  i n  250  yea r  s t . o rm ,  Eh i s  i s  a  rna jo r  pa r t  o f  a  l a rge

t2 .5  m i l l i on  f l ood  p ro tec t . i on  scheme wh ich ,  when

completed,  wi l l  be cont inuous f rom Deal  nor thwards

along the coast  and then west .  a long the south bank of

Ehe River  Stour  l ink ing in  to h igher  ground dovmstream

of  Sandw ich .  Th i s  rna jo r  f l ood  p ro t . ec t i on  ope ra t i on

a l so  i nvo l ves  t he  cons t ruc t i on  o f  r e i n fo rced  b r i ck

wa l l s  and  cu l ve r t s .

Pegwel l  Bay was once the southern ex i t  to  the Wantsum

Channel  that  used to separate Thanet  f rom the

ma in land .  C lose r  t o  t he  mou th  o f  t he  S tou r ,  sand

gives sray to salEings at  the southern end of  the

Thanet  boundary.  The sands of  the bay are thought  to

be  e rod ing  (D  o f  E ,  Re f  1O) ,  bu r  rhe  sand  depos i t s  a re

extensive as are the areas of  sa l tmarsh nor th of  the

mouth of  the River  Stour .
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5 .3 River  St .our  to

Dungeness Point

At  the mouth of  the River  Stour ,  f loodbanks protect

low ly ing areas f rom inundat ion and are mainta ined by

Southern Water .  The st rong indentat ion of  pegwel l  Bay

has  resu lEed  i n  l he  accumu la t i on  o f  l a rge  depos i t s  o f

sand and mud at  Sandwich Flats,  just  south of  the

r i ve r  enErance .  De fences  i n  t h i s  a rea  a re  na tu ra l ,

and composed of  sand dunes.  These dunes have shown

s igns  o f  de te r i o ra t i on  i n  recen t  yea rs  desp i t e  t he

obviously  large volumes of  sand wi th in the in ter  t ida l

f l  a t s  .

Sand dunes g ive r i lay to a shingle r idge which extends

abou t  5 .5kn  sou thwards  to  Sandown  Cas t l e .  The  nec t

l i r t o ra l  d r i f t  o f  sh ing le  i s  i n  a  no r rhward  d i rec t i on

a l t hough  l i t t l e  sh ing le  i s  t o  be  found  a r  rhe  mou th  o f

Ehe Stour .  This  far  wi th in the bay Ehe waves have

insu f f i c i en t  ene rgy  t . o  move  th i s  s i ze  o f  beach

m a t e r i a l .

F rom the  Cas t l e  sou th  t o  Dea l  p ie r ,  a  d i s tance  o f

abou t  1 .6ku r ,  ma jo r  recons t ruc t i on  o f  a  conc re te  wave

wal l  and groynes has been completed.  There are no

de fences  sou th  o f  t he  p ie r  a t  Dea l ,  aL  p resen t  t he

p r imary  de fence  aga ins t  t he  sea  i s  t he  sc .o rm sh ing le

r i dge .  A  conc re te  sea  wa l l  f r on ted  by  a  g royned

shingle beach,  s t . retches some 700rn a long the Kingsdown

V i l l age  f ron t  t o  t he  sou th  o f  Dea l .  Th i s  wa l l ,

is  in  good condi t ion and has been extended to contro l

ou t  f l ank ing .

To the south of  Kingsdown v i l lage,  some 900m of  sea

wa l l s  o f  conc reEe  and  shee t  s tee l  p i l es  ( recen t l y

renewed) and new t imber breastvrorks,  has been extended

northwards t .o  protect  t " I in is t ry  of  Defence property .

Th i s  a rea  has  a  de f i c i r  o f  beach  maEer ia l  due  to  t he

cha l k  c l i f f s  be ing  p ro tec ted  aga ins t  e ros ion .
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Downdr i f t  scour  at  Lhe nor th end of  the Kingsdown

r i f le  range is  now a pernanent  probLem. South of  the

r i f l e  range  Ehe  cha l k  c l i f f s  beg in  t o  have  a  more

souther ly  aspect .  The foreshore p lat forrn in  f ront  of

t hese  unp ro tec ted  c l i f f s  i s  ba re  and  rhe re  i s  l i t t l e

ev idence  o f  t he  d i rec t i on  o f  ne t t  l i c t o ra l  d r i f r  ( r he

po ten t i a l  d r i f t  i s  no r rhwards ) .

S t  Marga reErs  a t  C l i f f e  ove r l ooks  S t  Marga re t s  Bay ,  an

iden tac ion  i n to  t he  cha l k  c l i f f s  f r i nged  by  a  pocke r

beach of  sh ingle.  I lere a 500n long concrele sea wal l

and  g roynes  p rocec t  houses  a t  t . he  base  o f  t he  c l i f f s .

The sea wal l  here is  in  a fa i r  condi t ion and

recons t . ruc t i on  o f  t he  d i l ap ida ted  g roynes  has  now been

comp le t , ed .  Because  o f  t he  sE rong  i nden ta t i on  o f  t he

coas t l i ne  Ehe  l i t t o ra l  t r anspo r t  i s  l ow  and  g royn ing

is  chief ly  to  maint .a in a stable beach rather  than ro

p revenE  l osses  due  to  l i t t o ra l  d r i f t .  Be tween

St.  Margaretrs  Bay and Dover l {arbour,  t .he h igh chalk

c l i f f s  a re  unp roEec ted  and  the  fo resho re  p la t f o rm

cons i sEs  o f  cha l k  bou lde rs  excep t  f o r  a  pocke t  sh ing le

beach  (due  to  l oca1  e ros ion )  a t  Langdon  Bay .  C lea r l y

the re  i s  l i t t l e  o r  no  t rans fe r  o f  beach  ma te r i a l  f r om

the  wes t  beach  (upd r i f t )  Co  che  fo resho re  eas t  o f  t he

d o c k s  ( d o w n d r i f t  c o a s E ) .

Dover is  dominated by i rs  large harbour complex,  owned

by the Dover I larbour  Board and protected by some 3.5km

o f  b reakwa te rs ,  p i e r s ,  wha rves  and  g roynes .  La rge

scale development  upgrading and rec lamaEion of  both

the East .  and West  Docks is  in  progress and due to be

comp le ted  i n  1990 .  Th i s  i s  who l l y  t he  respons ib i l i r y

of  the Dover l larbour  Board excepE for  a shor t  s t retch

nea r  Eas t  Docks  wh ich  i s  ma in ta ined  by  Dove r  D i s t r i c t

Counc i l .  I l e re ,  some  scou r i ng  occu rs  aE  the  j unc t i on

r^r i th  Jubi lee Way and rhe promenade (CastLe JetLy)

where  the  p romenade  i s  p roEec ted  by  shee t  p i l i ng .

Wes t .  o f  t he  l l a rbou r ,  conc re te  wa l l s  i n  va r i ous  l eng ths
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and some groynes hold the sand and shingle beach

between Dover l larbour  and shakespeare c l i f f .  The rate

of  bui ld  up has been est imated ( in  a recent  I IRL

study)  at  3000 cubic metres per  annum. At  the foot  of

Shakespeare Cl i f f  rec lamat ion work has star ted on what

wi l l  be the mout .h of  the proposed Channel  Tunnel .

Pockets of  sand and shingle appear in termi t tent ly

a long the coast  between Dover and FolkesEone as far  as

the  eas te rn  ou tsk i r t s  o f  Fo l kes tone .  The  sea  wa l1s

are f ragmenf .ary a long th is  s t retch and are ornmed and

ma in ta ined  by  B r i t i sh  Ra i l .  The  toEa l  f r onEage

pro tec ted  by  wa l l s  i s  abou t  4 .2km.  The  a rea  l andward

of  the ra i lway l ine to the east  of  FolkesEone is  known

as t .he Warren and erosion and massive s l ippage here

has been a problem for  many years.  The reason is  that

t he  cha l k  c l i f f s  ove r l i e  a  bed  o f  impe rv ious  Gau l t

C lay  and  l ands l i ps  occu r red  regu la r l y  p r i o r  t o  t he

cons t ruc t i on  o f  t , oe  we ighc ing  sea  wa l l s .  I t  i s

be l i eved  tha t  ove r - sa tu ra t i on ,  a f t e r  pe r i ods  o f  heavy

ra in ,  r educe  the  shea r i ng  res i s tance  o f  t he  s t ra ta .

I t  is  a lso thought  that  beach lower ing in  East  Wear

Bay ,  p robab l y  caused  by  rhe  bu i l d i ng  o f  t he  Fo l kes tone

ha rbou r  b reakwa te r  i n  1875 ,  cou ld  a l so  be  a

con t r i bu t . a r y  f ac to r .  I n  f ac t  Ehe  l iE t . o ra l  supp l y  has

dwindled to such an exEent  thaE Lhe shingle no longer

en te rs  Eas t  Wear  Bay  f rom the  wes l .  Ad jacen t .  and  to

the east ,  o f  Folkestone l larbour ,  is  a 300m long

conc re t . e  sea  wa l l .  Bu i l t  i n  1935 ,  i t s  cond i t i on  i s

though t  t o  be  adequa te .  Th i s  a rea  o f  Eas r  C l i f f  Sands

is the townrs main beach.  IL once had a cont inuous

shingle beach but  the shingle has a l l  been t ransported

eas twards  by  wave  ac t i on .  The  c l i f f s  eas t  o f  t he

harbour have been eroding for  many years resul t ing in

Ehe  depos i t s  o f  l a rge  s labs  o f  muds tone  on  t . he

fo resho re  a t  CopE  Rocks .  Th i s  a rea  i s  t he  s i t e  o f  t he

C . E . G . B .  t w i n - c a b l e  c r o s s - c h a n n e l  l i n k s .

55



The piers of  Folkestone Harbour are owned and

mainta ined by Seal ink U K Ltd.  The harbour is  roo

smal l  for  Ehe large modern vessels and the cross

channel  ferr ies t ie  up at  t .he stone p ier .  From

Folkestone } larbour wesE to park Fie ld on the wesEern

s ide  o f  l l y t he ,  coas t  p ro tec t i on  cons i sEs  o f  some  7 .6km

o f  s tone  and  conc re te  sea  wa l l s ,  f r on ted  by  g roynes

for  most .  of  Eheir  length.  The wa11s are of  var ious

ages f rom pre 1940 and are general ly  thoughE to be

adequate.  The groynes however are var iable,  wi th some

in  poo r  cond i t i on .  La rge l y  t he  respons ib i l i t y  o f

Shepway Dist r ic t  Counci l ,  some short  lengths are

pr ivate and the Department  of  Transport  are

responsib le for  a length f ront ing t .he road at .

Sandgate.  The l i t tora l  dr i f t  is  f rom the \dest  and the

ra te  o f  acc re t i on  aga ins t  t he  wes t  p ie r  a t  Fo l kes tone

is est imated at  about .  3000 cubic metres per  annurt r .

wi th the heavi ly  groyned foreshore to the west  coupled

w i th  dw ind l i ng  beach  depos i t s ,  t he  ra te  o f  beach  bu i l d

up r i rest  of  Folkest .one wi l l  a lmost  cer ta in ly  reduce in

Ehe  fu tu re .

I ly the was or ig inal ly  on t .he .sea but  due to shingle

bu i l d  up  ove r  a  number  o f  cen tu r i es ,  i t  i s  now  some

800m in land.  The phase of  accret ion has ceased and

e ros ion  i s  now tak ing  p lace .  A t  t he  eas t .  end  o f  t he

town there is  now l ic t le  in  the way of  sh ingle bank

protect ion.  The low ly ing land between Sandgate and

I l y the  i s  p ro tec ted  by  a  sea  wa1 l .  W iEh  the  sh ing le

beach  f ron t i ng  t h i s  wa l l  d ropp ing ,  rhe  wa1 l  i s  sub jec t

to f requent  wave over topping.  To the west ,  the

shingle and sand beach is  protected by concrete and

t imber groynes and backed by a long st ra ight

p romenade .  The  ne t t  l i t t o ra l  d r i f t  i s  f r om wes t .  t o

eas t ,  t he  beach  ma t .e r i a l  be ing  p redominan t l y  sh ing le .

Beach levels in  f ront  of  the promenade at  Hythe have

also fa l len and t .here is  f requent  over topping and
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f l ood ing ,  espec ia l l y  a long  the  wes re rn  ha l f  o f  t he
f ron tage ,

From west  of  l lyEhe south west  to  Dymchurch Redoubt . ,  a
shingle r idge,  breastwork and groynes protect  Min is t ry

of  Defence property .  F looding has taken p lace here

also and some of  Ehe Marte l lo  Towers have now

disappeared int ,o the sea.  The sea defences requi re a
good deal  of  maintenance.

F rom the  Redoubc  co  the  wes te rn  end  o f  t he  d i s t r i c t

bounda ry ,  a  d i s tance  o f  some  2 .6km,  t he re  a re  va r i ous

sea  wa l l s ,  sh ing le  and  c lay  banks  and  sand  dunes  w i th
some groynes.  This s t retch wtr ich inc ludes Dymchurch,
S t .  Mary rs  Bay ,  L i t t l es tone  on  Sea ,  Grea ts tone  on  Sea ,

Lydd  on  Sea  and  Dungeness ,  i s  t he  respons ib i l i t y  o f
Southern Water  who protect  the low ly ing h inter land.

The area is  not  eroding at  a ser ious rate and che
dunes  a t  G rea ts tone  a re  i n  a  reasonab le  cond iC ion .  The
ne t t  d r i fE  i s  gene ra l l y  f r om the  sou th ,  a l t hough  i n

the  she l t . e r  o f  Dungeness  a t  Lydd ,  Ehe re  i s  a  l oca l

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

Dymchurch i tse l f  r ies some 2m below high wa.er  and is
p ro tecEed  by  a  mass i ve  sea  wa l l  ( known  as  t he

D y m c h u r c h  w a l l ) .  T h i s  w a l l ,  b u i l t  o r i g i n a l t y  i n

med ieva l  t imes  has  been  recons t ruc ted  many  t imes ,  t he

l a s t  b e i n g  a f E e r  t h e  1 9 5 3  s t o r m s .

The  sh ing le  r i dge ,  (w i t h  sand  a t  1ow  wa te r ) ,  r unn ing

along the shorel ine is  cont inuous as i t  runs south

pas t  L i t t l es tone  and  Grea ts tone .  No r th  o f  t ydd  on  sea

t .he beach becomes very wide wi th the low wat .er  l ine

be ing  some 800m o f f sho re .  A t  L i t t l es tone  on  Sea  t . he

sh ing le  r i dge  \ {as  re -nou r i shed  i n  l gg l  t o  p ro tec t  t he

e x i s t i n g  s e a  w a l l .  T h e  c o a s t a l  s t r i p ,  b e t w e e n  p o p e r s

Ho te l  and  the  Jesson  Ou t fa l l ,  v ras  nou r i shed  w ich

approx 165000m 3 of  sh ingle and the annual
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5.4  Dungeness  Po in t

to Beachy llead

replenishment  rate is  est imated as 6000m 3

(Fox ley  &  Shave ,  Re f  43 ) .

South east  of  Lydd is  Dungeness which has bui l t  up out

o f  a  success ion  o f  sh ing le  r i dges  deve loped  ove r  t he

last  f ive thousand years or  more.  Dungeness point ,

E h e  m o s t  s o u t h e r L y  t i p  o f  K e n t ,  b e c a m e  a n  S . S . S . I .  i n

1951 .  The  coas t  t o  t he  wes t  o f  t he  po in t  (wh i ch  i s

s1ow ly  m ig ra t , i ng  eas t .wa rd )  i s  l i ab le  t o  e ros ion

whereas  tha t  t . o  t he  easE  has  been  s tead i l y  acc re t i ng .

O f f  t he  ness ,  t he  sh ing le  beach  s lopes  s teep l y  i n to

deep water  ( the low water  l ine being wi th in 90m of  the

beach ) .  D r i f t  i s  f r om wes t  Eo  eas t  a round  the  ness

and a subst .ant ia l  amounE of  mater ia l  passes around t .he

head land  coming  to  res t  j usE  eas t  o f  t he  ness .  The

Cen t ra l  E lec t r i c i t y  Genera t i ng  Boa rd  ca r r y  ou t  regu la r

moni tor ing a long the power stat ion f ront .age and

ma in t . a i n  beach  l eve l s  by  recyc l i ng  sh ing le  f r om eas t

to west . .  MosE of  the mater ia l  removed f rom the ness

is  dunped updr i f t  aE the western end of  t .he f rontage.

Some ma te r i a l  i s  a l so  t r anspo r ted  t . o  spec i f i c

l oca t i ons  whe re  beach  l eve l s  a re  l ow .  The  sh ing le  i s

then redisEr ibuted natura l ly  by wave act ion in  an

eas t .e r l y  d i recc ion .  The  vo lume  o f  Ehe  recycLed

mate r i a l  va r i es  bu t  Summers  (Re t  28 )  i n  1985  has

quo ted  a  f i gu re  o f  be tween  15 ,000  and  30 ,000  cub i c

metres per  annum.

There was once a conEinuous shingle beach st retching-

a long the whole f rontage f rom Beachy l lead eastwards

( i n  t h e  d i r e c t i o n  o f  n e t E  l i r r o r a l  d r i f t )  r o

Dungeness .  These  beaches  have  s ince  been  mod i f i ed  t o

a  l a rge  ex ten t  by  t he  cons t rucL ion  o f  coas ta l  de fences

and harbour works.  The coast l ine is  now heavi ly

groyned in an at tempt to reduce the rate of  coast l ine

re t . r ea t .  The re  i s  a l so  a  gene ra l  dep le t i on  o f  beach
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depos i t s  now tha t  much  o f  t he  coas t , l i ne  i s  p revenEed

f rom e rod ing  by  t he  cons t ruc t i on  o f  l ong  s t re t ches  o f

sea  wa l l .  The  a reas  o f  na tu ra l  acc re t i on  aL  Langney

Point  and at  Dungeness are now no longer bui ld ing ouu

a t  t he  ra te  t ha t  Look  p lace  i n  h i s to r i c  t imes .  I ndeed

there is  ev idence that  accret ion at  Langney point  has

nor i r  ceasea (nef  19)  a l though the data on which th is

premise is  made covers rather  a shor t  t i rne span (10

y e a r s ) .

Beach erosion cannot  be at t r ibut .ed ent i re ly  Eo the

consEruc t i on  o f  coas ta l  de fences  though  these  have

undoubtedly led to the present  f ragmentat . ion of

beaches.  The secular  r ise in  sea level  is  thought  to

be  h ighe r  i n  t h i s  pa r t  o f  t he  UK  Ehan  e l sewhere .  Th i s

r ise though smal l  in  absolute terms ( l  to  2mm per

annum on average) has a profound ef fect  on the shaping

o f  Ehe  coas t . l i ne .  W iEh  th i s  g radua l  i nc rease  i n  sea

leve l ,  Lhe re  i s  a  t endency  fo r  t he  beaches  to  ad jusE

by migrat ing landwards.  prevent ing rh is  migrar ion has

led Eo fa l l ing beach levels in  f ronE of  sea wal ls  and

a  po l i cy  o f  r es to r i ng  t he  beaches  by  a r t i f i c i a l

re-nour ishment  has been undertaken by Sout .hern Water .

S im i l a r  po l i cy  w i t l  a t so  have  to  be  cons ide red  bv  t he

s m a 1 1  a u t h o r i t i e s  ( e . g .  b o r o u g h  a n d  d i s r r i c r

counc i l s ) .  Because  o f  t he  h igh  cos t  o f  nou r i shmen t  a
t j o i nE  app roach r  may  be  necessa ry  t o  Eack le  t . h i s

p rob lem.

Southern WaEer protect  extensive low ly ing areas f rom

the (Kent /E.Sussex)  county boundary near Lydd,  rdest .  to

the  eas te rn  edge  o f  C l i f f  End  nea r  l { as t i ngs .

From east  of  Lydd to Camber,  the f rontage which is

ca l l ed  B roomh i l l  Sands ,  has  a  w ide  sand  fo resho re

backed by a shingle r idge cover ing the c lay

f loodbanks.  To the west .  o f  Broomhi l l  Sands,  the sand

dunes chat  back Camber Sands have eroded over  recent
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years and they are non largely fenced of f  wi th a

replant ing (marram grass)  scheme in progress.  At .  low

water  the sea ret reat .s  some 800m exposing a large sand

beach.  To the west  is  the out fa l l  o f  the River  Rother

and Rye l larbour .  A problem here is  the in terrupt ion

o f  l i c t o ra l  d r i f t  by  Ehe  Eas t  p ie r  o f  Rye  l l a rbou r .

The coast  to  the east  of  the harbour is  subject  to  a

recession of  about  2m per  annum (Southampton Univ

Semina r ,  Re f  47 ) .  Recyc l i ng  i s  t he re fo re  ca r r i ed  ou t

on  a  regu la r  bas i s  t o  ma in ta in  a  con t i nuous  sh ing le

r i dge .  The  vo lume  o f  sh ing le  recyc led  annua l l y  i s

abou t  311000  cub i c  me t res ,  t aken  f rom the  eas t  f ace  o f

Dungeness and deposi ted on Broomhi l l  Sands ( t t re

Wa l l and  fo resho re ) .

The PetE Level  foreshore between the Rother  and Cl i f f

End has a lso been eroding for  many years.  T imber

b reas tworks  bu i l t  i n  t he  1930 ' s  had  ro  be  rep laced  by

a  s e a  w a l 1  i n  t h e  1 9 5 0 r s .  E r o s i o n  s E i l l  c o n t i n u e d  a n d

wi th in a few years the toe of  the wal l  was in  danger

of  undermining.  A large re-nour ishment .  scheme was

t .hen undertaken involv ing i rnpor t ing 150,000 cubic

me t res  o f  sh ing le  f r om jusE  wes t  o f  t he  Ro the r

en t rance .  S ince  then  annua l  r ecyc l i ng  wes t .  o f  t he

ha rbou r  has  been  ca r r i ed  a t  Ehe  ra te  o f  abou t  191000

cub i c  me t res  pe r  annum (Re f  47 ) .

A t  C l i f f  End ,  rock  f i l l  backed  by  a  shee t  s tee l  p i l ed

reve tmen t ,  f r on t s  t he  v i l l age  and  the  ve ry  spa rse

sh ing le  beach  s t i l l  has  wa r  t ime  de fences  o f  ang led

conc rece  b locks  sca t te red  a long  i t s  f o resho re .

There is  a lso some revemenC protect ion us ing

doub le -wedge  conc re t . e  a rmour  un i t s  a t  t he  c l i f f  t oe .

Unp ro tecLed  sands tone  c l i f f s  t hen  ex tend  eas t  Eo

I tas t . i ngs .  AE  Fa i r l i gh t ,  some  46  houses  on  the  top  o f

t .he crumbl ing sandst .one c l i f fs  are in  danger of

d i sappea r i ng  i n to  Ehe  sea .  Ave rage  recess ion  he re  i s

abou t  lm  annua l l y  (New C iv i l  Eng inee r ,  Aug  1987 ) .
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The old town of  l last ings is  backed by steep sof t

sands tone  c l i f f s  (w i t t r  c l ay  beds )  and  j us t  eas t  o f  t he

town centre there is  a rather  d i lap idated breakwater

composed of  large concrete b locks wi th a stone groyne

a t  t he  eas t  end  o f  t he  wa l l .  The  ha rbou r  i t se l f

cons i s t s  o f  two  b reakwa te rs ,  t he  wes te rn  one  be ing  i n

poor condi t ion,  having been breached in two p laces and

part ly  repai red wiEh concreEe armour uniEs.  There is  a

wide shingle beach inrnediate ly  to the west  of  the

harbour as a resul t  o f  the breakl rater  having par t ia l ly

he ld  up  t , he  wes t  Eo  eas t  f . i t t o ra l  d r i f t .  A  scheme to

perar i t  the contro l led eastrdard movement of  dr i f t

ma te r i a l  i s  p roposed  fo r  L9B8 /89 ,  by  t he  cons t ruc r i on

o f  a  I noEch r  i n  t he  b reakwa te r  (o r  g royne )  on  the  eas t

s ide of  the harbour.  The l last ings f rontage as far

wes t  as  t he  Wes t  t l a r i na ,  S t  Leona rds  ( some  3 .9k rn )  i s

the responsib i l i fy  of  the l last ings Borough Counci l  and

is protected by a concrete sea wal l  and masonry and

concrete groynes.  As ment ioned above,  the shingle

beach  g i ves  good  p ro tec t i on  a t  t he  eas t  end  o f  t h i s

f rontage extending west  a lmost  t .o  the p ier .  Bui l t  in

the  1930 rs  Lhe  wa l l  i s  t hough t  t o  be  adequa te  and  Ehe

groynes var iable.  The beach west .  f rom the p ier  to  St

Leona rd ' s  i s  ra the r  na r row ,  bu t  w i l l  bene f i t  f r om a

cu r ren t  ma jo r  scheme to  recons t ruc t  g roynes ,  rep lace

wave  t t de f l ec lo rs t t  ove r  a  1 .7k rn  f r on tage  and  p rov ide

app rox ima te l y  230 ,000  cub i c  me t . res  o f  beach

nour ishment  dur ing the per iod 1988/90.

From t ,he l lest  Mar ina,  west  to  the Hast ings borough

bounda ry ,  p ro tec t i on  o f  t h i s  l ow  l y i ng  l and  aga ins t

f looding comes under the jur isd ic t ion of  SouLhern

Wate r .  Coas t  p ro tecE ion  he re  compr i ses  a  sh ing le  bank

backed by some 500m of  t imber revetment  ( in  the centre

o f  t he  coas ta l  s t r i p )  and  g roynes .  Th i s  l ow  l y i ng

a rea  ( ca l l ed  G lyne  Gap)  i s  unp ro tec ted  by  sea  wa l l s

and  has  been  sub jec t  t o  se r i ous  beach  l ower ing .  La te

in 1987 the beach was recharged wirh a lmost  58000
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cub i c  me t res  o f  sh ing le  ove r  0 .4km o f  f r on tage .

Groyne refurb ishment  is  a lso being underEaken.

Ga l1ey  l l i l l  l i es  aE  the  wes te rn  end  o f  t h i s  f r on tage r

and in f ront  of  th is  h i l l  and extending westwards to

Bexh i l l  i s  a  conc re t . e  sea  wa l l .  Bexh i l l  beach

cons i s t s  o f  sh ing le  ove r l y i ng  a  rdave  cu t  p la t f o rm  o f

so f t  s i l t - s tone .  The  Bexh i l l  f r on tage  has  been

suf fer ing f rom a dwindl ing supply of  sh ingle f rom the

west  a l though no more so than e lsewhere a long the

Sussex  coasc .  I t  has  been  es t ima ted  thaE  i n  a  pe r i od

o f  10  yea rs  f r om 1975 ,  some  2541000  cub i c  me t res  o f

shingle have bebn losE out  of  the f rontage ( I iRL

Semina r ,  Re f  2B) .  The  ne t t  r { r es t  t o  eas t  l i r t o ra l

d r i f t  a l ong  the  Bexh i l l  f r on tage  i s  o f  t he  o rde r  o f

15 ,000  cub i c  me t . res  pe r  annum.  .  Th i s  quan t i t y

represents the d i f ference in volume between the

mat,er ia l  reaching the area and the greater  quant . i ty  of

ma te r i a l  be ing  t ranspo r t . ed  eas twards .  An  es t ima ted

1521000  cub i c  me t res  o f  sh ing le  has  been  p laced  i n

th is  area as beach nour ishmenE and a massive new

groyne  sys tem h ras  cons t ruc ted  be tween  1975  and  1995 .

The problem has t ,herefore now been t ransferred to the

G lyne  Gap  f ron tage  ro  t he  eas t  ( i . e .  downdr i f t )  and

th i s  a rea ,  as  men t i oned  above ,  i s  reach ing  a  c r i t i ca l

s  t a t e  .

At  t .he west .ern end of  Bexhi l l  as far  as Cooden,  Ehe

foreshore is  groyned,  wi th a 400rn long sea wal l  to  Lhe

wes t  and  some semi  de re l i c t  p r i va te l y  owned  wa l l s .

The  beach  cons i s t s  o f  sh ing le  ove r  a  sandy  fo resho re .

Along much of  Ehe coast l ine f rom pevensey to St

Leona rd rs ,  beach  l eve l s  f l uc tua te  marked l y ;  t he

s i t ua t i on  i s  qu i t e  c r i t i ca l  i n  p laces .  I r  wou ld

appear thaE Southern Waterrs beach mangement of  the
' so f t t  coas r l i ne  ex tend ing  to  Eas tbou rne  i s  adequaEe ,

in as much as the shingle r idge protect ing the 1ow

ly ing Pevensey Levels has not  been breached th is
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century.  The l ike ly  need for  a major  groyne renewal

progranme, coupled perhaps wi th a reduct ion in  the

natura l  supply,  has led Southern Water  in to

consider ing a research progranme aimed at  ident i fy ing

new beach recycl ing.  This programme has yet  to  be

implemented.

West  of  Cooden Beach Stat ion t .he f rontage is

uainta ined by Southern l la ter .  Low shale c l i f fs

requi re protect ion f rom erosion and sea defence works

have recent ly  been carr ied ouL in the v ic in i ty

inc luding shingle nour ishment .  Fur ther  west  f rom t .he

go l f  cou rse  t . o  t he  Ro the r  D i s t r i c t  Counc i l r s  bounda ry

(abou t  l * t n  Ueyond  Norman ' s  Bay  v i l l age ) ,  SouEhern

Water  procecL the low ly ing l_and wi th t imber

revetments a long most  of  the 3.Bkm backshore and these

are f ronted by groynes.  Southern Water  a lso look

a fLe r  t he  Wea lden  D is t r i c t  Counc i l  f r on tage  beyond

th i s  po in t ,  a round  Pevensey  Bay .  Th i s  cons i s t s  o f

some 3.5krn of  sh ingLe bank,  groynes and some t imber

reve tmen ts .  Sou the rn  l r l a te r r  s  j u r i sd i c t i on  ex tends

almost  to Langney Point  ( the ness of  the Crumbles

pen insu la ) .  Th i s  sh ing le  beach  i s  g royned  and

immed ia te l y  no r th  eas t  o f  Langney  Po in t ,  a  b reas twork

prevents the out . fLanking of  the Eerminal  groyne.

Around Langney Point and extending about l lkrn

west .wards the shingle beach and groyne system is

mainta ined by Eastbourne Borough Counci l .  The shingle

beach  i s  p ro tec ted  by  d i l ap ida ted  g roynes ,  bu t  i s  no t

e rod ing  a f  a  se r i ous  ra te .  Fu r the r  wes t ,  i n  t he

v i c i n i t y  o f  t he  C rumb les  ou t fa l l ,  t he  f o resho re  ove r

about  * tm is  mainta ined by Southern I^ laEer.  In  the

pas t  Eas tbou rne  B .C .  cons t ruc ted  a  l a rge  te rm ina l

groyne ( the Tanhouse groyne) just  west  of  the Crumbles

ou t fa l l ,  and  th i s  g i ves  pe renn ia l  p rob lems  Eo  the

SouEhern Water  f ronEage.  The groyne compartmen!

through which Ehe Crumbles out fa l l  empt ies,  which is
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5 . 5 Beachy l lead

S e l s e y  B i l l

t o

invar iably  shorL of  beach mater ia l  has been improved

by f requent  s t rengthening of  the shingle bank at  the

r e a r .

Eastbourne Borough mainta in the foreshore f rom the

Tanhouse groyne Eo Beachy Head.  The f rontage f rom the

Crumbles out fa l l  to  l lo lywel l  a t  the nest  end of

Eas t ,bou rne ,  i s  a  d i s tance  o f  abou t  3 .7km,  and  the

coas t .  p ro tec t i on  cons i s t s  o f  a  conc rece  sea  wa l l  and

groynes.  The wal l  is  thought  to be adequate and Ehe

groynes are general ly  good a lE.hough some need

rebui ld ing.  The shingle beach gradual ly  narrows f rom

e a s t  E o  w e s t  ( i . e .  a n  u p d r i f t  d i r e c t i o n ) .

From I lo lywel l  Retreat ,  wesE to Ehe town boundary,  Lhe

beach  i s  he ld  by  g roynes  (no  backsho re  coas t

p roEec t i on )  and  the i r  cond i t i on  i s  gene ra l l y  good .

l lowever,  the beach mater ia l  cont .a ins more chalk

pebbles than shingle.  The chalk pebbles are der ived

from the cont , inu ing erosion of  Beachy Head (as are the

f l i nEs ) ,  whe re  the  cha l k  c l i f f s  r i se  a lmos t  shea r  t . o

ove r  150m.

WesE of  Beachy l lead is  Bi r l ing Gap.  I lere rhe near

ve r t i ca l  c l i f f s  back  a  sma l l  beach ,  compr i s i ng  i n  t he

m a i n ,  f l i n t  c o b b l e s .

Cuckmere l laven to the west  of  Ehe chalk c l i f fs  of  the

Seven  S i s te rs  l i es  a t  t he  ou t fa l l  o f  t he  R i ve r

Cuckmere.  I lere a 200m long shingle r idge is  cut

through by the ar t i f ic ia l ly  t ra ined r iver  mouth.  The

tra in ing banks wi th in the r iver  and the shingle banks

on  each  s ide  o f  t he  r i ve r  mou th  as  f a r  as  t he  c l i f f s ,

a re  t he  respons ib i l i t y  o f  Sou the rn  Wa te r .  The  beach

wes t  o f  t he  r i ve r  i s  p roEec ted  by  t imbe r  g roynes .  The

r i ve r  i s  a l so  t he  bounda ry  beLween  Wea lden  D is t r i c t .
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Counc i l  t o  t he  easE  and  Lewes  D is t r i c t  Counc i l .

Ad jacenE  and  to  t he  wes t  o f  t he  sh ing le  r i dge ,  i s  a
p r i va te l y  owned  sea  wa l l  and  fu r the r  wesE  s t i l l ,  a re

gab ions  wh ich  l ook  t o  be  sa t i s fae lo ry .  Bo th  l oca l t - y

p roEec t  t he  base  o f  t he  cha tk  c l i f f s  aga ins t  e ros ion .

The gross rate of  sh ingle bui ld  up at  Cuckmere Haven

has  been  measu red  by  Sou the rn  Wa te r  (Beaz ley ,  Re f  2 )

and  found  to  be  o f  t he  o rde r  o f  2 ,000  cub i c  me t res  pe r

annum. This inc ludes a smal1 contr ibut ion f rom the

c l i f f s  o f  sea fo rd  l l ead  and  the  res t .  con t r i bu t . ed  bv  Ehe

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

The chalk c l i f fs  to  t ,he west  of  Cuckmere Haven are

fr inged by a rocky foreshore.  They are knovrn as

seaford Head and extend round to splash point  on the

eas te rn  edge  o f  t he  t own  o f  Sea fo rd .  Sou the rn  WaEer

a re  respons ib le  f o r  t he  sea  de fences  f rom he re  Eo

Newhaven l {arbour.  A concrete sea wal l  runs wesEward

from Splash Point  some 4km as far  as the harbour.  The

main f ront .age of  Seaford is  f ronted by whaE is  now an

ungroyned beach fo l lowing a massive renour ishmenE

scheme co prevent  waves f rom causing fur ther  damage t .o

the  sea  wa l l .  A  recen t  s tudy  by  HRL  (ne t  ZO)  has

es t ima ted  t , ha t ,  g i ven  a  r f u l l  beach '  ,  t he  ra te  o f

l i t t o ra l  d r i f t  a l ong  the  Sea fo rd  f r on tage  wou ld  be

2 0 , 0 0 0  E o  2 8 , 0 0 0  c u b i c  m e t r e s  p e r  y e a r .  T h i s  f i g u r e

i s  ca l cu laEed  fo r  a  s i t ua t i on  i n  wh i ch  sh ing le  i s

a l lowed t .o move f reely  over  the cent . ra l  f rontage,

mere l y  be ing  cons t ra ined  by  t he  p resence  o f  a  l a rge

terminal  groyne at  Ehe easEern end and the shel ter ing

e f fec t  ( r educ ing  the  d r i f t  Eo  a lmos r  ze ro )  o f  t he

Newhaven breakwater  at  the weslern end.  This low rate

o f  d r i f t  i s  because  the  coas t l i ne  f aces  t . he

predominant  south west .er ly  wave aLtack,  and hence

\ {aves  b reak  a luos t  pa ra l l e l  t o  Ehe  beach  con tou rs ,

t , he reby  p roduc ing  l i t t l e  a longsho re  movemen t .  Because

o f  t he  sma l l  ang le  o f  wave  i nc idence  any  va r i aE ion  can
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cause Ehe dr i f t  ra te to vary markedly f rom year to
y e a r .

The entrance to Newhaven Harbour is  protected by two
breakwater  arms,  wi th Ehe western arm (bui l t  in  the
la te  l 9 th  cen tu ry )  be ing  cons ide rab l y  l onge r  so  as  t o
cut  of f  eastward rn igrac ing shingle f rom blocking the
harbour mouth.  A mar ina and smal1 sandy beach l ies in
E .he  she l t e r  o f  Eh i s  rdes te rn  b reakwa te r .  Beach
acc re t i on ,  s i nce  the  cons t ruc t i on  o f  t he  wes t

breakwat .er ,  has led co Ehe development  of  a wide
shingle beach i rmnediate ly  west  of  the harbour.

I n i t i a l l y  t he  bu i l d  up  took  p lace  he re  a t  some  151000
to 201000 cubic metres per  year  but  the beach has now
b e c o m e  a l m o s t  s t a b i l i s e d .

WesE o f  Newhaven  Ehe re  i s  a  2 .

unp ro tec ted  cha l k  c l i f f s ,  and

con t i nuous  conc re te  sea  wa l l s

c l i f f s  as  f a r  easE  as  B r i gh ton

5km s t re t ch  o f

beyond that  a lmost

p ro tec t  t he  Eoe  o f  t he

Mar ina .

Peacehaven  co  the  wes t  has  abou t  r . 5k rn  o f  new  conc re te
sea  wa l1s  and  g roynes ,  and  a t ,  Te l scombe ,  a  conc re te

ap ron  ( I 50m)  se rves  as  p rocecE ion  to  a  Sou the rn  Wa te r
sea  ou t faL l .  To  the  wes t  a t  Sa l t dean ,  a  200m leng th  o f
conc re te  sea  wa l l ,  bu i l t  i n  1964  and  recen t l y  rebu i l t
groynes mark the western end of  the Lewes Dist r ic t

Counc i l ' s  bounda ry  and  the  easE .e rn  end  o f  t he  B r i gh ton
f ron t .  The  g rea t .e r  pa r t  o f  Eh i s  f r on tage  i s  now

pro tec ted  by  sea  wa l l s

B r i gh ton  Bo rough  Counc i l  a re  respons ib le  f o r  a  Eo ta l

o f  8 .8km o f  coas t l i ne  wh i ch  i s  d i v i ded  i n to  2  nea r l y

equa l  l eng ths  by  Lhe  p r i va te l y  owned  B r i gh ton  Mar ina .

The eastern length has masonry and concret ,e sea wal Is

and  g roynes ,  p ro tec t i ng  t he  cha l k  c l i f f s ,  wh i ch  we re

bu i l t  be tween  1931  and  1935 .  The  wa l l s  and  g roynes
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are in  poor  condi t ion and subject  to  a p lanned scheme

to replace them in the near future.

The Mar ina,  which was opened in l97B and is  now owned

by Brent  Walker ,  encloses lkm of  a masonry and

conc reEe  sea  wa l l  a t  t he  base  o f  t he  cha l k  c l i f f .  The

Mar ina breakwaters are const . ructed wi th large concrete

ca i ssons .  F rom the  t t a r i na  wes twards  the  3 .7km o f

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

masonry and concrete groynes and more recent  t imber

g roynes .  The  rqes t  t o  eas t  l ongsho re  d r i f t  i s

est imated at  I2r000 cubic metres per  annum and th is

has bui l t  up the beaches west  of  t .he Mar ina.  Some of

th i s  d r i f t ,  poss ib l y  f u r t , he r  o f f  sho re ,  i s  be l i eved  to

pass around the Mar ina to the beaches on the east

s i d e .

l love Borough Counci l  cover  the Hove f ront  westward to

Por t s l ade  by  Sea ,  a  l eng th  o f  3 .3km.  Th i s  f r on tage ,

f rom t .he western end of  Br ighton to eas!  of  Shoreham

l larbour has a concrete sea wal l  a long much of  i ts

l eng th .  The  wa l l ,  s t . a r t ed  i n  1885 ,  i s  gene ra l l y  good .

Groynes  mosE ly  bu i l t  s i nce  1946  a re  a l so  gene ra l l y  i n

good  cond i t i on .  A  sho r t  sec t i on  i s  p r i va te l y  owned  and

ma in ta ined .  The  sh ing le  beaches  f rom po r t s l ade

wes twards  t . o  Sho reham l l a rbou r  g radua l l y  de te r i o raLe

due  to  t he  l ack  o f  l i t t o ra l  supp l y .

EasE of  the harbour mouth CEGB have re l inquished thei r

sea  de fence  respons ib i l i t i es  ove r  2km o f  coas t l i ne

which now 1ie wi th the Shoreham port  Author i tv .

Shoreham Port  Author i ty  own approximately  900 metres

of  f rontage wichin the Hove Borough Counci l  area.

These defences compr ise reveEments and sea wal ls  which

a re  i n  e i t he r  f a i r  o r  poo r  cond i t i on .  Many  o f  t he

groynes in th is  area have been recent ly  refurb ished

and are in  good condi t ion a l though some have
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de te r i o ra ted  Eo  the  exc ,enc  o f  be ing  redundan t .  Beach

1eve l s  a re  gene ra l l y  l ow .

Sho reham PorE  Au tho r i t y  a re  a l so  respons ib le  f o r  t he

2 . l ku r  s t . r e t . ch  o f  coas t  eas t  o f  t he  ha rbou r  en t rance ,

wh ich  l i es  w i t h i n  Adu r  D i s t r i c t .  The  sh ing le  beaches

aE  Ehe  eas t  o f  t . h i s  sec t . i on  a re  i n  a  hea l t hy  s ta te

having accumulated against  substant ia l  s t ,eel  sheeE

p i l ed  g royne  s t . r uc tu res .  I l oweve r ,  f u r t he r  wes t  beach

leve l s  a re  l ow  expos ing  the  s tee l  shee t  p i l ed  bu l khead

wal l  and immediat .e ly  to the east  of  the harbour

entrance where stabi t  armour uni ts  have been insta l led

to absorb E,he wave energy,  beach levels are very low.

Th i s  l a tEe r  a rea  has  been  a lmos t  en t i r e l y  dep r i ved  o f

l i tcora l  supply which is  b locked by the harbour

en t rance  b reakwa te rs .

The Port, AuEhority have recently comrnenced a prografirme

o f  g royne  re fu rb i shmen t  i n  t h i s  a rea  and  w i l l  sho r t l y

underEake a beach replenishment  scheme. In addi t ion

i t  is  p lanned to improve the sea defences over  a

leng th  o f  500  me t . res  i n rned ia te l y  eas t  o f  t he  ha rbou r

ent . rance over  the nexL t .wo years.  The f i rs t  phase of

th is  improvement  wi l l  be a design study which is  Eo be

commenced  i n  Ap r i l  1988 .

Sho reham Por t  Au tho r i t y  a re  a l so  respons ib le  f o r  t . he

piers and breakl raters at .  the eni rance to the harbour

( t he  ou t fa l t  o f  t he  R i ve r  Adu r ) ,  wh i l e  Sou the rn  WaEer

p roEec t ,  abou t  6 .2Kn  o f  l ow  l y i ng  l and  to  t he  wes t  o f

E.he entrance as far  as t .he Worth ing Borough boundary

(wes t  o f  Lanc ing ) .  Sea  de fence  he re  i s  a  w ide  sh ing le

beach ,  i n te rm i f t en t  wa l l s  and  reve tmen ts  and  g roynes .

Th i s  beach  has  accumu laEed  aE  the  eas te rn  end

fo l l ow ing  t . he  cons t ruc t i on  o f  t he  p resen t  (ou te r )

ha rbou r  a rm w i th  Ehe  i n i t i a l  acc reE ion  be ing  o f  t he

o rde r  o f  15 ,000  cub i c  me t res  pe r  yea r  ( t t r i s  be ing  the

p o t e n t i a l  d r i f t  r a t e  a l o n g  L h i s  p a r t  o f  t h e  c o a s t ) .
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The  who le  f r on tage  o f  Wor th ing ,  Wes t  Worch ing  and

Gor ing  by  Sea  i s  rhe  respons ib i l i c y  o f  Wor th ing

Borough  Counc i l .  The  f ronE .age  i s  some  7 .5km long  and

g roynes  (backed  by  a  p romenade)  re ta in  a  sh ing le

beach .  l l es t  Sussex  Coun ty  Counc i l  sha re  some cos ts

where  h ighway  p ro tecE ion  i s  conce rned .  The  beaches

he re ,  as  e l sewhere  a long  Ehe  coas t . ,  a re  g radua l l y

deter iorat ing and fur ther  nour ishment .  is  requi red Eo

make  up  beach  l osses .

A run  D is t r i c t  Counc i l  a re  t . he  coas t  p ro tec t i on

auEhor i t y  f r om Fe r r i ng ,  wes t  t o  pagham Harbou r .  The

easternmost  300ur is  groyned and th is  is  nainta ined by

Worth ing Borough Counci l  who own the land.  T imber

b reas tworks  and  g roynes  p ro tecE  the  coas f  f o r  abou t

700m wes t  t o  Fe r r i ng  R i fe .  Bu i l t  abou t  1960  che i r

cond i t i on  i s  ra t . he r  poo r .  The  sh ing le  beach  wh ich  i s

pebb le  sca t te red  and  sandy  aE  Fe r r i ng  R i fe  i s

ma inEa ined  by  Sou the rn  Wa te r  and  p ro tecLed  by  t imbe r

b reas tworks  and  g roynes .

F rom Fe r r i ng  R i fe  $ res t  t o  RusL ing ton  the  sh ing le  and

sand  beach  i s  p rocec ted  by  g roynes  ( some  fa i r l y  new)

and  backed  by  occas iona l  wa l l s  and  E imber  b reas tworks

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

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

de fences  i n  t hese  a reas  a re  somewha t  f r agmen ta ry  and

t .he  beaches  i n  va r i ab le  cond i c i on .  The  coasc l i ne  i s

ve ry  segmen ta l  w i t h  any  ha rd  po in t  r esu l t i ng  i n  t he

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

che  eas t )  due  Eo  the  i n te r rup t i on  o f  sh ing le  movemen t .

The  p lan  shape  o f  t he  h igh  wa te r l i ne  i s  t hus

saw- t . oo thed  i n  appea rance .  I t  i s  f a i r  Eo  say  tha t

many  s t reEches  a re  cu r renC ly  i nadequa te l y  p ro tec fed

a l chough  much  rdo rk  i s  be ing  ca r r i ed  ou t .  by  t he  l oca l

au tho r i t y ,  i nc lud ing  mon iEo r i ng  o f  t he  coas t l i ne

de te rm ina t i on  o f  wave  c l ima te  and  assessmen t  o f

sh ing le  movemenE and  f l ood ing  r i sk .  The  coas ta l
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defences a long much of  Ehe f rontage are being

presenEly upgraded,  and a programoe of  groyne

replacemenE is  wel l  underway.

On fhe Arun Dist r ic t  Counci l rs  f ront .age where

breastworks are sr i l1  maint .a ined,  they are very much

a secondary defence wi th shingle beaches forming the

p r imary  p ro t , ecE ion  aga ins t  t he  sea .

From RusEington through L i r t leharnpton to the River

Arun a concrete sea wal l  (2tm long)  and groynes

prot .ect  the coast  and Arun Discr ic t  Counci l  have now

taken  ove r  respons ib i l i t y  f o r  t he  who le  f r onLage  (Wes t

Sussex County Counci l  used to mainta in the eastern

end).  Groynes a long th is  f rontage are being repl -aced

as  necessa ry .  Some e ros ion  o f  t he  sh ing le  beach  was

taking p lace in  cer ta in areas buE the groyne

reconstruct ion has gone a long way Eo i rnproving Ehe

si tuat ion.  The L i t t lehampton Harbour Board mainta in

the  p ie rs ,  j e t t y  and  t ra in ing  wa l l s  a t  t he  mou th  o f

t he  r i ve r .

Wes t .  o f  t he  A run  to  M idd le ton ,  a  l eng th  o f  4 .5km,  Ehe

de fences  o f  sand  dunes ,  a  sh ing le  bank ,  t imbe r

breasEwork and groynes are mainta ined by SouEhern

Wate r  who  p ro tec t  t he  1ow l y i ng  coasEa l  a rea .  A t  t he

vrestern end of  th is  f rontage,  beach nour ishment  has

been  ca r r i ed  ou t  on  a  l a rge  sca le  t o  p reven t

ove r topp ing  o f  t he  sh ing le  bank .

The f rontage of  Middleton and Felpham (some 3.8krn)  is

prot .ecEed by concrete sea wal ls  and t imber breascwor ics

f ronted by groynes.  The coast . l ine is  i r regular  in  p lan

shape and there are local  problems (due Eo downdr i f t

e ros ion )  a t  t , hose  po incs  whe re  the  coas t l i ne  has  a

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

r i sk  a long  th i s  f r on tage  (ac  M idd le ton  and  a t  E lmer ) .
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Bognor Regis is  proLecEed by concrete and masonry sea

wal ls  and groynes.  Their  condi t ion is  var iable and

some are in  a poor  s taEe.  The groynes are in  a

reasonable condi t ion but  the besch is  1 iable to geE

dragged down during st.orms and the town centre is

l iab le to be f looded.  SouEhern Water  mainta in 800n at

the eastern end in the v ic in i ty  of  the Ald ingbourne

R i fe  Ou t fa l l .  To ta l  l eng rh  3 .8k rn .

Fron Aldwick t ,o  pagham (3.3km) the beach is  groyned

and par t ly  pr ivate.  There are local  problem areas,

especia l ly  east  of  Pagham l larbour where che beach

r idge is  receding landwards,  fo l lowing a long per iod

of  accret ion.  Southern l . Ia ter  mainta in the shingle

banks f ront ing Pagharn l larbour  and these a lso requi re

pe r i od i c  renou r i sh ing  o r  reg rad ing .

A l t hough  th i s  vo lume  shou ld  f i n i sh  a t  Se l sey  8 i11 ,

t ,h is  area is  one of  dr i f t  d ivergence and for

comp le teness  the  coas t l i ne  desc r i p t i on  has  been

ext .ended nor th-westwards to Chichester  l larbour .

From Pagham l larbour and around Selsey Bi l l  the coasc

p ro tec t i on  au tho r i t y  i s  Ch i ches te r  D i s t r i c t  Counc i l .

From the harbour enErance to Selsey East  Beach,  low

ly ing,  par t  marshland is  f ronted by a groyned shingle

r i dge .  The re  i s  i n te rm i t t en t  p roEec t i on  t o  t he  c res t

of  the r idge in the form of  ver t ica l  t i rnber

breastworks.  From East  Beaeh south-westwards to

Se lsey  B i l l  a  conc re te  seawa l l  p ro tec t . s  t he  l ow  l y i ng

hinter land.  The shingle beach in f ront  of  the wa1l  is

var iable wi th a heal thy accumulat ion in  some groyne

comparEment,s  and a lack of  sh ingle in  others g iv ing

the la t ter  a saw-toot .hed p lan shape wi th regard Lo

beach contours.  RecenL coast  prot .ect ion works have

inc luded the reconst . ruct . ion of  over  600rn of  r tbackwal l r t

wi t .h  re inforced concrete replac ing t imber p lanking at

Ehe base of  Che wal l ,  presumably for  added support . .
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L i t t o ra l  d r i f t  a l ong  th i s  f r on tage  i s  i n  a  ne t t  no r th

eas tward  d i rec t i on .

AE  the  B i l l  3 /4km o f  f r on tage  cons i s r s  o f  a  sh ing le

beach backed by eroding c lay c l i f fs .  The backshore is

pa r t l y  p ro tec ted  by  a  d i l ap ida ted  conc re te  wa11  a t

Bi l l  l louse,  some gabion work furEher wesE and a shor t .

length of  deter iorat ing L imber breastwork at  the

eas te rn  end .  E ros ion  o f  t he  c l i f f ed  backsho re  i s

severe in  p laces t .o  the west  of  Bi l l  F louse.  The

t . imber breastwork is  f requent ly  over t .opped at  h igh

rdater  and the backshore has to be mainta ined by

frequent  backf i l l ing wi th shingle at  Ehe rear  of  Ehe

b reas twork .  Th i s  f r on tage  p robab l y  ge ts  ve ry  l i t t l e

feed f rom the west  but  is  perhaps fed f rom che

o f f sho re  sh ing le  banks  o f  t he  owers ,  and  poss ib l y  a l so

by pebbles raf ted wi th kelp and brought  ashore in

storms.  To the west  of  the breastwork about  lkrn of

f r on tage  i s  p ro tecEed  w i th  a  ve rE i ca l  conc re te  wa l l

w i t h  a  s tepped  toe .  Th i s  a rea  once  had  a  sh ing le

beach buc th is  has largely d isappeared and the sand

cover over  t .he c lay substratum is  now qui te th in.

Wave over topping t .akes p lace at  h igh water  even under

l ow  wave  cond i t i ons .  P r i o r  t o  Ehe  cons t ruc t i on  i n  t he

1950 ' s  o f  t he  p resen t  sys tem o f  de fences  (wh i ch  a re

now de te r i o ra t i ng )  t h i s  a rea  had  t . he  repu ta t i on  o f

being one of  Lhe most .  rapid ly  eroding par t .s  of  the UK

coas t  (Re f  6 ) .  The  sand  beach  a long  Eh i s  f r on tage  i s

g royned .  Work  was  recen t l y  ca r r i ed  ou t  a t  Se l sey  Wes t

Beach  a t  t he  wes te rn  end  o f  r h i s  wa l l .  Th i s  i nc luded

the stepped encasement  of  300rn length of  s loping apron

Eo Che exis t . ing wal l .  A number of  the L imber groynes

were complete ly  renewed and a number of  concreEe

baEt resses  cons t ruc ted  to  t he  rooLs  o f  t he  g roynes .

The  wa l1  has  a l so  been  exEended  wes t .wa rds ,  f o l l ow ing

the  se t  back  due  Eo  the  recess ion  o f  t he  ad jo in ing

unp roEec ted  l eng th  o f  c l i f f .  The  a rea  p roLecCed  by

the  conc re te  wa l l  i s  be l i eved  to  be  a  po in t  o f  d r i fC
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divergence and any supply f rom of fshore appears to be

insuf f ic ienE Co make up the def ic i t  caused by the

mater ia l  being t . ransported boEh eastwards and

wesEwards  ouc  o f  t he  a rea .

The re  i s  a  sho rE  s t re t ch  o f  na tu ra l  c l i f f  l r es t  o f  t he

coas tgua rd  s ta t i on  and  ch i s  c l i f f  i s  f r on ted  by  a  w ide

shingle beach.  Fur ther  l restwards che c l i f f l ine drops

and t ,he shingle r idge extends cont inuously over  a

f rontage of  4* tn mainta ined by Southern Water ,  and

p ro tec t . i ng  l ow  l y i ng  l and .  Ma in tenance  cons i s t s  o f

groyne repai r ,  addi t ion of  gravel  f rom in land sources

and  reg rad ing  o f  r he  beach  p ro f i l e  ( i e .  he igh ren ing )

so as to prevent  l rave over topping and breaching.

From Medmerry to Chichester  l larbour  the f rontage is

mainta ined by ChichesLer Dist . r ic t  Counci l  and

p r o E e c t i o n  c o n s i s t s  o f  c o n c r e t e  s e a  w a l l s  ( a r

B rack lesham)  and  ve r t i ca l  t imbe r  b reasEworks  (a t  Eas t

Wic te r i ng ) .  The  sh ing le  beach  ove r l y i ng  t he  f l a t  sand

fo resho re  i s  no t  subs tan t i a l  and  ove rcopp ing  o f  bo th

the sea wal l  and the t inber  breastworks occurs at  h igh

water  even under srnal l  wave heights.

Fur t .her  west .wards to East  Head Spi t  the shingle r idge

i s  p ro tecLed  a t  s t ra t , eg i c  p laces  by  ve r t i ca l  t imbe r

breastworks and gabion revetments and at  the r tknucklerr

o f  r he  Sp i t ,  by  b reas tworks  and  a  gab ion  wa l l .  The

beach is  groyned in order  to reta in the dwindl ing

supp l y  o f  sh ing le  f r om the  eas t .  The  vo lume  o f  d r i f t

in  recent  years has decl ined and Ehere now appears to

b e  l i t t l e  i n p u t  o f  m a E e r i a l  t o  C h i c h e s c e r  B a r .  E a s t

I lead Spi t  has var ied in  s ize over  the years but  has

gradual ly  recurred norEhr/ards in to the harbour s ince

about  1898.  There are now local  fears t .hat  the neck

o f  t he  sp i t  may  become b reached  unde r  su f f i c i en t l v

adve rse  wave  and  t i da l  cond i t . i ons .
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Time 
Scale 
(m years) 

Geological Rock Types 
Period 

Duration 
(years) 

Present Quarternary Holocene - alluvium, dune sands, marsh 
day clays c l0000 

Eocene 

Pleistocene - glacial till, sands, 
gravels, periglacial head, 
loess and fluvial deposits c 1.8m 

Bracklesham and Bagshot Beds - sands and 
clay 

London Clay 
Oldhaven, Blackheath, Woolwich, Reading 
and Thanet Beds - sands and gravels 3 0m 

Cretaceous Chalk (Upper, Middle and ~ower) 
Upper Greensands and Gault Clay 
Lower Greensands 
Weald Clay 
Hastings Beds - sandstones 

FIG 1 Geological Time Sequence for the South-east Coast 



Fig 2 S i r r~p l i f ied  geo logy  o f  S o u t h  E a s t  Eng land 





Fig 4 S e a s a i t e r  t o  D e a l  





Fig 6 D o v e r  t o  Dymchurch. 





Fig 8 S t .  Leonards t o  Sea fo rd  





Fig 10 Wor th ing t o  S e l s e y  B i l l  




