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A time for 
decision
The G overnm ent of the N etherlands 

and the E u ropean  U nion  for C oastal 
C onservation have taken  th e  initia­

tive to  organise an in ternational conference 
on the coastal zones of E u ro p e . It will beheld  
at the highest level from  the technical and po­
litical view points, in N ovem ber in Scheve- 
ningen, on the N orth  Sea co ast.

> initiative m arks th e  in terest show n for 
the E uropean  coastline which alm ost every­
w here has suffered m an-m ade dam age .Y e t, 
this coastline, alive and  living in all its form s 
and  in all seasons, is m agnificent. C oasts 
w here w ater and land m eet have always in ­
spired poets , pa in ters, philosophers. W alk­
ers, ba thers and tourists in their millions are 
draw n to  them , although w ork called as an 
euphem ism  “coastal m anagem ent” often

deform s and som etim es even destroys these 
coasts.

C oastal zones have already form ed the basis 
o f studies and laws, p rotective m easures, 
c reation  of organism s specialising in conser­
vation  and m anagem ent. T he C entre  N a tu r­
opa , to o , devoted an inform ation cam paign 
to  coastal zones, shores and  riverbanks, and 
has organised a series o f colloquies on the 
M ed iterranean  coastline.

T he experience, conclusions and  decisions 
of the  N etherlands conference will no  doubt 
have an im pact extending beyond the E u ro ­
pean  coastline.

T he C entre  N atu ropa thus wishes to  contrib ­
ute to  the desired and essential success o f the 
N etherlands conference by this “coastal” is­
sue. A  special D utch edition  has even been 
m ade possible by th e  D u tch  authority  con­
cerned , the M inistry fo r A gricu ltu re , N ature  
M anagem ent and Fisheries.
N atu ropa 68, the next issue, will ren d er hom ­
age to  the w ork for the environm ent o f the 
Parliam entary  A ssem bly o f the Council of 
E urope. u
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s —X  ver the past few  years E urope has 
t  B been startled by several environmen-
x _ /  tal catastrophes. Accidents with 

chemical plants and nuclear pow er stations, 
leaking oil tankers, derailments o f  trains, 
heavy lorries with chemicals getting o f f  the 
road; disasters such as these with their dam ­
age to the hum an environm ent have fr e ­
quently hit the headlines.

Europe, however, has also witnessed another 
drama, less spectacular perhaps, but o f  sim i­
lar im pact and scope: that o f  the insidious 
damage done to E urope ’s natural heritage.

O ver a period  o f  barely 30 years the growth o f  
the population and the developm ents in our 
econom y have pushed  nature in E urope to the 
background. Som e figures will m ake this 
clear:

— o f  the approxim ately 6,000 species o f  
plants in western Europe, 1,000 are threat­
ened with extinction one way or another;

— o f  the approxim ately 150 species o f  m am ­
mals in western E urope, 30 (bats no t in­
cluded) are threatened with extinction;

— m ore than h a lf o f  the 130 reptile and am ­
phibian species fo u n d  in the E uropean C om ­
m unity are being threatened in one or m ore 
countries.

W hat m any had no t believed possible, seems 
to happen all the sam e : the enorm ous variety 
in nature we had is disappearing and m aking  
way fo r  uniform ity.

The A lps, fo r  instance, unspoilt and inacces­
sible fo r  so long, are now  losing their natural 
grandeur. The W orld Conservation Union 
has even m arked the area as the m ost threat­
ened m ountain area in the world.

There are m ore European ecosystems, how ­
ever, o f  wide renown, where ecological dam ­
age on a large scale is taking place. The E uro­
pean coastal zone is an outstanding example. 
This “golden fringe ” o f  E urope has a great va­
riety o f  ecological coherent habitats. They 
range fro m  sand dunes and beaches, salt 
marshes, tidal m ud fla ts  and river deltas to es­
tuaries and c liff coasts. M ore than 50%  o f  all 
the wild p lan t species in western E urope can 
be fo u n d  in the coastal zones. W ith o u t excep­
tion the coastal zones in the several European  
countries are o f  m ajor international signifi­
cance. W ithout exception too, these coastal 
zones are under great pressure. Since long  
they have been the setting o f  intensive hum an  
activities, such as seafront urbanisation, har­
bours and  marinas; tourism  and recreation, 
agriculture and coastal defence w orks and  
fishing. A lo n g  large parts o f  the coastline the

Editorial
com bined effect o f  all these activities has been 
devastating. A n  exam ple: m ore than one- 
third o f  all sand dunes and higher beaches 
have been destroyed over the past 25 years. 
This developm ent has had serious conse­
quences fo r  flora  and fauna, eg migrating  
birds, sea turtles, coastal bird colonies, seals 
and m any insect species. B u t also the scenic 
and touristic attraction o fm a p y  coastal areas 
is in rapid decline. Tourists now  begin to turn  
their backs on the stretches o f  concrete ho li­
day complexes.

From  the beginning o f  the 1970s the problem s  
facing  the coastal zone have hadinternational

attention. The Council o f  Europe, fo r  in ­
stance, adopted a resolution on the protection  
o f  coastal areas in 1973. O ther measures fo l­
lowed, such as the European Coastal Char­
ter, adopted by the Conference o f  Peripheral 
M arine Regions in 1981 and the start o f  the E  C 
M editerranean Strategy and A ction  Plan in 
1984. The Council o f  E urope ’s Centre N atur­
opa devo ted four colloquies to the M editerra­
nean coastal areas, the last one in M ay this 
year in Corsica on m arine parks.

B u t in spite o f  all these positive actions o f  
international organisations and European  
countries, we cannot bu t conclude that the 
process ofdeterioration is still going on. In the  
United K ingdom  European W orkshop on  
Coastal M anagement, which was held in 
A p ril o f  this year, experts fro m  all littoral 
m em ber countries o f  the E uropean C om m u­
nity agreed that the E uropean coastline has 
been subject to unprecedented changes

through a com bination o f  natural processes 
andincreasing m an-induced effects. The gen­
eral feeling  was that measures need to be taken  
urgently to conserve the rem aining stretches 
o fyetundeveloped  natural coastline and to re­
store affected coastlines. The rising sea level 
underlines the necessity to w ork with nature 
instead o f  w orking against it.

The D utch G overnm ent considers the con­
servation o f  the European coastal zone  a 
shared responsibility o f  all littoral countries 
o f  Europe. In fact, the European coastalzone  
m ight beregardedasavitalaxis o f  a European  
ecological netw ork, which is aim ed at in the 
proposed  European C om m unities H abitat 
Directive. It is in the interest o f  both ecology 
and econom y that further developm ent and  
uses which take place in the coastal zones are 
sustainable.

That is why the D utch M inistry o f  A gricu l­
ture, Nature M anagem ent and and Fisheries 
and the European Union fo r  Coastal Conser­
vation are organising a European Coastal 
Conservation Conference in the Netherlands 
on 19-21 N ovem ber 1991.

The aim  o f  this conference is to discuss on a se­
nior policy level the possibilities fo r  an inte­
grated C om m unity strategy fo r  the conserva­
tion and a wise use in the E uropean coastal 
zone. In such a strategic plan the relevant ini­
tiatives could be com bined and, where neces­
sary, com pleted to establish an effective and  
com prehensive regime fo r  the conservation  
and wise use o f  the European coast.

I  sincerely hope that during the conference  
agreement will be reached on further E uro ­
pean action at short notice. There is no t m uch  
time left fo r  debate. It is time to act now. ■

J. Dszjingisz G abor
State Secretary for Agriculture,
N ature M anagement and Fisheries 
The Netherlands



Act to
protect
— E nsuring th a t developm ents in the 

coastal zone are sustainable and respect 
th e  precautionary  principle.

— E nsuring th a t the natu ra l resources o f 
the coastal zone are wisely used. A tten ­
tion to  trad itional uses by local com m u­
nities.

— Effective contro l o f pollu tion  and devel­
opm ents in th rea tened  coastal ecosys­
tem s, sand dunes, salt m arshes, lagoons, 
estuaries, cliffs and in tertidal areas.

— C onservation of rem aining stretches o f 
undeveloped natural coastline .

— Im provem ent o f the ecological quality  of 
bo th  terrestria l and m arine coastal envi­
ronm ents. M aintenance o f specific geo- 
m orphological and landscape ecological 
pa tterns and processes.

— D evelopm ent o f a E u ropean  coastal eco­
logical ne tw ork , consisting of core areas, 
nature rehabilitation  areas and ecologi­
cal corridors.

— Priority  im plem entation  in the coastal 
zone of the E uropean  C om m unities di­
rective on the p ro tection  of habitats, 
flora and fauna.

— Priority  actions for the protection  of 
m onk seal, sea tu rtles, m arine bird colo­
nies and m igratory birds.

— C onservation  o f unbuilt coastal areas as 
im portan t buffer areas for fu ture  sea 
level rise . R ecognition of the im portance 
of coastal dunes as n a tural sand stocks fo r 
coastal protection .

— Public aw areness cam paigns through ap­
propria te  in ternational organisations.

— In ternational exchange o f experience 
and know how  betw een  governm ental 
and non-governm ental organisations. ■

A . R . W olters 
A . Salm an

European coasts : a great diversity

P a tr ic k  D o o d y

Man 's colonisation of E urope in the 
early post-glacial period favoured 
settlem ent at the m argin betw een 

the sea and the land because of its accessibil­
ity and abundant food resources. A t that 
tim e sea levels w ere rapidity rising and as the 
bridge betw een G reat Britain and E urope 
was flooded, the land occupied by m an had 
to be aban d o n ed . H ow ever, as sea level b e ­
gan to  stabilise at about its p resent level some
7,000 years BP, the gradual process of land 
claim began.

A lthough there  appears to  have been  a slow 
overall rise in sea level since th a t tim e, this 
has oscillated betw een  periods o f landw ard 
and seaw ard transgressions. D uring  periods 
w hen sea level was falling relative to  the land 
or w hen there  w ere large volum es of sedi­
m ent available on the coast, m an took ad­
vantage of the natural tendency of the land to 
accrete, particularly  in the low-lying alluvial 
valleys (estuaries and deltas). E m bank­
m ents have been built from  R om an tim es or 
even earlier to  keep the sea at bay and extend 
the period when saltm arshes and o ther 
coastal areas could be used for grazing, the 
production  of salt and hay-m aking. In  these 
situations occasional flooding probably did 
little harm  as the em bankm ents w ere not m a­
jo r structures and easily replaced if dam ­
aged.

H ow ever, as the techniques of enclosure im­
proved , m ore land was “w on” from  the sea 
and the structures used to  pro tect this in­
creasingly valuable asset becam e m ore sub­
stantial. T he effect has been  to “crea te” vast 
areas o f new  land at the expense of the na tu ­
ral habitats, both  through m ajor projects 
such as have been  carried  ou t in the N ether­
lands, w here 18% of the country has been 
claim ed from  the sea, and by sm aller scale 
piecem eal and progressive enclosure, asso­
ciated w ith m any estuary and delta  systems 
of E u ro p e . In addition to  land claim for agri­
cultural use, the b u ild in go fpo rtsand re la ted  
developm ent have also destroyed large ar­
eas o f natural hab ita t, adding to  the cum ula­
tive losses in low-lying coastal areas.

Man’s battle with the sea

H aving settled in these rich coastal areas and 
created  valuable agricultural and o th er land 
from  them , the desire to  p ro tect bo th  land 
and property  is natural. Shingle beaches, 
bars and barrie r islands, sand dunes, sand 
spits and saltm arshes are  good natural de­
fences against bo th  storm s and sea-level 
change. H ow ever, the p icture  o f sand dunes 
overw helm ing settlem ents has led to  the no ­
tion tha t these and o th er sedim entary  struc­
tures are fragile places requiring  stabilisa­
tion. Though this instability m ay have 
occurred through m an’s m isuse by overgraz­
ing and burning am ongst o th e r activities, 
m any of the dune systems th roughout E u ­
rope have been  afforested o r stabilised in 
som e o ther way, to the detrim ent of wildlife. 
In D enm ark  for exam ple, laws o f protection  
date  from  1539 and m ore than  35%  of the 
dunes are now afforested w ith non-native 
trees. The sam e is true of Po land  and F rance, 
and in T urkey the process continues today 
w ith the use o f  eucalyptus and  acacia.

O n many w arm er, p ro tec ted  coastlines in 
north-w est E u ro p e , som etim es m ajor hous­
ing developm ents have occurred , as on the 
south coast o f the U nited  K ingdom . H ere , 
the population  has no t always chosen the 
m ost sensible locations to  build  perm anent

structures, and in many instances the house 
“w ith a sea view” is perched on a cliff which 
m ay be subject to  erosion. H aving estab ­
lished a p resence , protection  o f the buildings 
from  falling into the sea is a m ajor requ ire ­
m ent. A s a result these areas together with 
long-established tow ns and villages m ay be 
p ro tec ted  by som etim es massive concrete 
sea walls, revetm ents and groynes.

T hroughout history m an’s ba ttle  with the sea 
may no t be all tha t it seem s. By im posing an 
artificial line of defence in an otherw ise dy­
nam ic and flexible environm ent he has re­
duced the natural ability o f the coast to  ab­
sorb th e  energy o f the sea. In  addition , by 
in terfering  w ith the natural sedim entary 
processes and restricting the availability of 
sedim ent, he m ay have helped create  fu rther 
instability. Today a great deal of m oney is 
spent on m aintaining w hat is in m any areas, 
an artificial and unsustainable line of p ro tec­
tion  against flooding and erosion.

The nature conservation resource

It is against this background of exploitation  
and control tha t the p resen t status o f the 
wildlife resource on the coastline of E urope 
m ust be assessed. In the north  w here the land 
isstillrising re la tive to sea leve land the  coast-
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line is form ed from  ancient rocks resistant to  
erosion , som e o f the m ost spectacular and re ­
m ote cliffed landscapes occur. B ecause of 
the close proxim ity to  the rich w aters of the 
N orth  A tlan tic  and the N orth  Sea there  are 
often large colonies o f cliff nesting seabirds 
such as puffins, guillem ots and o th er auks, as 
well as gannets and kittiw akes.

These sam e areas may support rich plant 
com m unities which include northern  species 
such as Prim ula scotica and D ryas octo- 
petela, in a m atrix  of heath land types whuich 
are m ore widely d istributed  inland. In the 
m ore exposed locations w here salt spray is 
blown on to  the cliff they may grow alongside 
species m ore typical o f saltm arshes. F u rther 
south climatic am elioration  allows southern  
w arm -loving p lants to  extend fu rther north  
than  their norm al to lerances allow and a rich 
flora develops. In  lim estone areas the cliffs 
m ay provide im portan t refuges fo r species, 
such as Orchis sphegodes typically found in 
inland grasslands, which have increasingly 
been  destroyed by agricultural intensifica­
tion. In  som e areas cliffs provide the m ost 
spectacular na tu ra l rock gardens such as 
Cape St. V incent in Portugal, w here the en ­
dem ic Cistuspalinhae is one of the m any spe­
cies p resent.

The rich tidal w aters and flats, even in estu ­
aries w here there  has been  m ajor land claim, 
m ay harbou r b o th  abundan t and ra re  species 
of invertebrates and fish. The associated 
saltm arshes are com posed o f sequences of 
com m unities to le ran t o f different degrees of 
subm ergence by the tid e , which m ay develop 
into transitions to  o ther, te rrestria l vegeta­
tion. These hab ita ts are im portan t in their 
own right for the specialist plants and an i­
mals which survive there . In  com bination 
they can support large w aterfow l popu la­
tions by v irtue o f their high productivity. The 
estuaries in north-w est E u rope  provide w in­
te r food fo r in ternationally  im portan t con­
centrations o f wildfowl and w aders which

breed  fu rther north  in the A rctic and else­
w here. Especially im portan t are the estuar­
ies of B ritain  and the W adden Sea. F u rther 
south the estuaries, deltas and coastal la­
goons are also im portan t as m igration and 
w intering areas, as well as o f g rea t signifi­
cance for their populations o f rare  birds.

A ssociated with these flat sedim entary land­
scapes are sand and shingle beaches, sand 
dunes and shingle structures which may exist 
as p art of an in tegrated  coastal system , o r as 
sep a ra te , som etim es large s tructu res. These 
include the m ajor sand dunes of the coastline 
of D enm ark , H olland, Poland, the A tlantic 
coast o f F rance , Portugal, south-w est Spain 
and T urkey or the un ique shingle fo reland of 
D ungeness in south-east England. Each 
habitat has its own group of coastal plants 
which are specially adap ted  to  bring stability 
to the usually hostile environm ent. O n sand 
dunes A m m ophilla  arenaria and Leym us  
arenarius are im portan t dune building 
plants, whilst Crambe m aritim a  is a species 
specially adapted  for survival on a mobile 
shingle beach. In addition  they may provide 
im portant refuges for com m unities o f both 
plants and anim als which are restricted  in­
land as a result o f the intensification of land- 
use practices.

Tourism, a new perspective on the 
coast?

E u ro p e’spopu la tionhasbecom e m ore afflu­
ent in recen t years and our view of the coast 
has changed from  one of fear and a wish to 
contro l the action of the sea , to a desire to  ex­
perience its great natu ral b eau ty . In particu­
lar, holidays by the sea have becom e an im­
po rtan t p art of ou r recreational activity. In 
recen t years this has m anifest itself in the up ­
surge of package holidays, which when 
taken  together w ith the desire for m ore p e r­
m anent sum m er residences, has caused dev­

astation  of som e of the finest coastal areas in 
bo th  northern  and southern  E u ro p e .

T he sum m er m igration of the north  popula­
tion  to the w arm  south , in particu lar, has had 
the m ost significant im pact on natural areas 
in the M editerranean . This first affected the 
coastline o f Spain w here a high p roportion  of 
the population  already lived. U rbanisation  
during the 1960s and 1970s to  accom m odate 
th e  tourist trade  was largely uncontrolled 
and the 40m illion tou rists , 94 % of which ho l­
iday on the coast, now visit areas w ith little or 
no natural landscape. The fact tha t this p a t­
te rn  of developm ent has been  repeated  
th roughout the M ed iterranean , and is still 
going on even in Spain, is a depressing indict­
m ent of our attitude to  the environm ent.

The future

T he process o f land claim around  the estuar­
ies and deltas o f E urope continues today, 
both  for agricultural use and for industrial 
and  p o rt developm ent. A  recen t review  of 
the situation  in G reat B rita in  show ed th a t in 
addition  to  the  cum ulative loss o f som e 25 % 
of the natural in tertidal areas on 155 estuar­
ies over the last 100 years o r so, in 1989 there  
w ere 123 cases o f land claim affecting 45 of 
these sites. This continued loss o f the in ter­
tidal zone fu rther reduces th e  natural, wide 
and flexible barrie r w hich, as well as provid­
ing im portan t wildlife h ab ita t, can help w ith­
stand  storm s and adjust to  changes in sea 
level.

In Spain tourist developm ent on naturally 
m obile structures such as sand dunes, spits 
and bars has not only caused their destruc­
tion bu t also, through the in terrup tion  of the 
n atu ra l sedim entary  processes, lead  to  the 
underm ining of buildings which in some 
cases are  in danger of collapse. D esp ite  this 
evidence m istakes continue to  be  m ade. In 
T urkey  for exam ple , the m ost recen t country

Farne Island guillemots

to  try to exploit the mass tourist m arket, 
m any m ajor sand dunes and associated sedi­
m entary  structures are  being destroyed. In 
addition  to  this hab ita t loss, the survival of 
the loggerhead tu rtle  is closely linked to  the 
fate o f a num ber of T urkish beaches where 
the species b reed . In developing conserva­
tion m easures, the condition of the beach 
and hum an d isturbance are m ajor consider­
ations, ; how ever, the im portance of the res­
ervoir of sand in the dune to  the m aintenance 
of the beach has been  largely overlooked.

T he nature conservation issue continues to 
be one dom inated  by the destruction  o f n a t­
ural hab ita t and perhaps o f equal im por­
tance on the coast, in terference w ith natural 
dynam ic processes. C oupled w ith the associ­
ated  effects of pollution and disturbance the 
p icture is no t at first sight encouraging. H ow ­
ever, there  are still large areas o f coast re la­
tively free from  hum an destruction  and with 
a m ore enlightened approach it should be 
possible to in tegrate the ir use and enjoym ent 
by m an w ith the needs o f wildlife.

I t m ay even be possible to  begin to reverse 
cu rren t trends and to  recognise the value of 
m ore natu ral areas for recreational needs. 
T he lagoon and coastal dune belt close to  the 
city of V alencia provides a good illustration 
o f w hat can be achieved. H ere  betw een 1970 
and 1974 som e 30 % of the sand dune barrier 
p ro tecting  the lagoon (itself already reduced 
since R om an tim es from  som e 15,000 ha to  
2,350 ha  today th rough  agricultural in tensi­
fication) was developed for recreational u r­

banisation. F u rth e r developm ent in the 
1980s w ould have destroyed the whole dune 
landscape. H ow ever, in 1979 the V alencia 
City Council decided to  stop the develop­
m ent and to  recreate  the dune as part o f the 
establishm ent o f a natural park . S trong local 
opinion was the catalyst fo r this change of 
policy.

The fu ture of the E u ropean  coastline de­
pends on a num ber of conservation requ ire ­
m ents:

1. identification o f the rem aining areas of 
natural and sem i-natural hab ita t ;

2. p rotection  of existing reserves from  pe­
ripheral dam age, such as an adverse 
change in hydrology, and establishm ent 
o f new  ones;

3. in tegration  o f uses in o th er areas on a sus­
tainable basis taking in to  account the 
geom orphological characteristics o f the 
coastal areas ;

4. rehabilitation  of degraded  areas includ­
ing the reinstatem ent o f natural dynamic 
processes.

In  th e  face o f a predicted  sea level rise accel­
e ra ted  by global w arm ing, w hich will cause a 
fu rther “squeezing” of the natu ral tidal lan d , 
building of bigger and b e tte r  sea defence 
structures m ay h o t be the answ er, particu ­
larly w here these are being underm ined by 
falling beach levels. T hus ra th e r than  con­
tinuing our battle  with the sea, we should

learn  from  experience and w ork with nature  
ra th e r than  against it. This m ay include re ­
versal o f the p resen t p reoccupation  with 
land developm ent and coast p ro tec tion , or 
m ore concern for w idening the coastal zone 
in o rder to take advantage of natural p ro ­
cesses both  in the interests o f wildlife conser­
vation  and coastal defence . ■

J. P. D oody
Head of the Coastal Conservation Branch 
UK Joint N ature Conservation Committee 
M onkstone House 
City Road
GB Peterborough P E I 1JY



The work of the Council of Europe

F e rd in a n d o  A lb a n e se

Since 1973, the institutions o f the C oun­
cil o f E u rope  have been  concerned by 
the state  o f the environm ent in the 

M ed iterranean  basin.

T he first docum ent prepared  by our O rgan­
isation was a recom m endation  of the Parlia­
m entary  A ssem bly o f January  1973 dealing 
w ith conservation of M editerranean  forests. 
L ater, the Parliam entary  A ssem bly and the 
Standing C onference of Local and Regional 
A uthorities o f E u rope  (C L R A E ) adop ted  a 
set of recom m endations to  governm ents ex­
pressing the need  for an in tegrated  policy to  
defend and m anage the M ed iterranean  re ­
gion.

The only tex t adop ted  at governm ent level is 
a 1985 recom m endation of the C om m ittee of 
M inisters to  m em ber States on policies for 
planning m aritim e regions, proposing 
guidelines for coastal areas and setting o b ­
jectives such as the balanced developm ent of 
m aritim e regions, in -depth  planning, th e  in­
teg rated  planning of “ land-sea system s” , 
etc.

T he situation in the M editerranean  has not 
been  covered by any particu lar studies con­
ducted by the various bodies of the Council 
o f E u rope  bodies, as our O rganisation  was 
unwilling to  duplicate the action of o th er in­
ternational organisations, m any o f which 
deal with the problem s of the environm ent in 
the M editerranean .

T he p repara tion  of the B lue Plan for the 
M ed iterranean  and the m any th rea ts it u n ­
veiled have , how ever, p rom pted  the Council 
of E urope to m ake its own contribu tion  to  
the m ajor safeguarding w ork which is 
needed.

The Council o f E u rope  has hom ed in on a 
particular topic, ie protecting the last re ­
maining natu ra l and sem i-natural coasts 
along the M ed iterranean  from  dangers 
which th rea ten  them , in particular concret­
ing over, as a result o f u rban , industrial and

tourist developm ent w ith a very specific ta r ­
get in m ind, ie local elected  representatives 
with responsibilities and com petences con­
cerning regional developm ent.

A  public aw areness cam paign has been  cho­
sen to  vehicle this w ork, including the use of 
the d ifferent com m unication m eans a t the 
disposal o f the C en tre  N atu ropa as well as 
colloquies in sensitive localities on the M ed­
iterranean .

Since the objective is to  safeguard the coast­
line , all o u r initiatives have been  d irected  to ­
w ards studying and presenting  various in­
strum ents for their p ro tec tio n .

The colloquy held at M essina, Italy , on 24-25 
N ovem ber 1988, focused m ainly on land 
purchase as a m eans of protection . T he expe­
rience of the French C oastland C onservancy 
(C onservatoire du littoral) and the B ritish 
N ational T rust in this m atte r was analysed 
and pu t forw ard as a possible exam ple.

The colloquy held in Lim assol, C yprus, in 
Septem ber 1989, took  a fresh look at the re ­
lationship betw een tourism  and the environ­
m ent. I t was poin ted  ou t th a t beyond a cer­
tain limit touristic developm ent is liable to 
destroy the assets -  n a tu re , historical heri­
tage -w h ich  attrac t tourists and the cost of re ­
storing the environm ent might well exceed 
the extra incom e genera ted  by fu rther devel­
opm ent.

This point was confirm ed by the report m ade 
by the G erm an  “Studienkreis für T ouris­
m us” institute for the colloquy held in Izm ir 
(T urkey) on 19-20 N ovem ber 1989. This re ­
port, based on m arket research , po in ted  to  
an im portant change in m entalities. The 
northern  E uropean  tourist has becom e 
m ore aw are o f environm ental conditions in 
the country  w here he plans to  spend his hol­
iday.

The Izm ir colloquy also highlighted the im ­
portance of regional planning instrum ents as 
a m eans o f protecting  the coastline. In-depth 
developm ent, in particu lar, was pu t forw ard 
as one m eans.

The colloquy held on  6-8 N ovem ber 1990 at 
L ’Escala, Spain, a t the A iguam olls de 
l’E m pordà P ark , looked at the “pro tected  
a rea” as an instrum ent for protecting  the 
M editerranean  coast.

The colloquy at B astia, F rance, on 30 May 
and 1 June  1991 exam ined the problem s 
posed and possibilities offered by creating 
creating and m anaging m arine parks in the 
M editerranean  w ith a view to  protecting  the 
coastline.

This colloquy also put forw ard a principle 
w hich, albeit apparently  obvious on the face 
of it, is far from  being w idely accepted, 
nam ely the fundam ental unity  of the M edi­
te rran ean  as an ecosystem  and the need to  in­
clude the B lack Sea for the purposes of all 
M ed iterranean  protection  activity. The 
w aste discharged into the M editerranean  
com es no t only from  E u ro p e , A sia and M ed­
iterranean  A frica bu t also, to  a large extent, 
from  C entral and E astern  E u rope  via the 
Black Sea.

By organising these colloquies, the C entre 
N a tu ropa in tended  to  heigh ten  aw areness of 
the im portance of the natu ra l environm ent 
of the M ed iterranean  holds for all E u ro p e ­
ans, w hether they live or only holiday on its 
shores. ■

F. A lbanese
D irector of Environm ent and Local A uthorities 
Council of Europe

The Centre Naturopa used the little ringeredplover 
as sym bol fo r  its campaign and colloquies
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Prospects 
for a Community strategy

L a u re n s  Jan  B r in k h o r s t

Fo r over 40 years now, the in ternational 
com m unity has been  calling for the 
definition of a schem e to pro tec t the 

coastal environm ent so tha t coastal areas 
m ay be developed in a lasting way and m an­
aged as p art o f a general ap p roach .

In  the early 1970s the U n ited  States of A m er­
ica arm ed them selves w ith a pow erful fed­
eral law tha t opera tes along these lines.

This need  has also been  recognised in the la t­
est activity program m es of the E uropean  
C om m unities on the env ironm ent, together 
w ith those of a num ber of o th er organisa­
tions such as the Council of E u ro p e , the 
U nited  N ations E nvironm ent Program m e 
(U N E P ), the O rganisation  for Econom ic 
C o-O peration  and D evelopm ent (O E C D ) 
or the C onference on M aritim e Peripheral 
Regions o f the C om m unity. The la tter drew  
up a “E uropean  C oastline C h arte r” in 1981, 
leading to  a E u ropean  Parliam ent resolution 
in 1982 and a com m unication from  the C om ­
mission to  the Council in 1986.

The need  for a global approach to  the p rob ­
lem s facing coastal areas hasbeen  widely rec­
ognised by everyone since the E uropean  
C harter was published.

M ost m em ber S tates, how ever, and the E u ­
ropean C om m unity are still w ithout a legal 
tool o r established m ethod  perm itting  the 
definition and effective im plem entation  of a 
strategy of this kind.

Existing national legislation is m ostly a 
patchw ork of provisions scattered  am ong 
d ifferent codes o r separate  sections of regu­
lations , each with a d ifferent objective and in 
m ost cases w ithout any co-ordination: na­
ture conservation, regional planning, town 
planning, tran spo rt, w ater, fishing, w aste, 
aquacu ltu re , etc.

W hen there  are special regulations applying 
to  coastal areas - and they  are few and far b e ­
tw een -  they prove difficult to  apply e ither 
because they are still too  vague or because

they com e up against the dispersion of the 
departm ents in authority .

W hen it com es to  Com m unity legislation on 
the environm ent, similarly, while m ost reg­
ulatory  provisions in force or being prepared  
have o r will have positive effects - 1 hope - o n  
the coastal areas of the C om m unity, they 
have not yet been  fully in tegrated  into a gen­
uine coastal strategy.

A  fragile and threatened environment
Set against this political void we see the ex­
tensive range of contrain ts at p resen t be lea­
guering our coastal environm ent. W e are 
dealing with an irreplaceable heritage, both

because of the w ealth  and variety o f its 
fauna, flora, landscapes and cultural o r eco­
nomic resources, and because of the im por­
tance o f its role as an interface w here sea and 
land m eet.

W hile E u ro p e ’s coasts include over 50%  of 
the richest and m ost sensitive ecological a r­
eas in term s of ra re  species and th rea tened  
habita ts , coastal w aters and their w ater- 
p lant com m unities, eg Posidonia beds, are 
also indispensable for preserving all pelagic 
and benthic species. O n the state o f this 
coastal environm ent as a whole depends the 
survival o f all vegetable o r anim al species on 
the p lanet (m onk seal, o tte r , m igratory 
birds, etc).
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Saintes-Maries-de-la-Mer ( France)

Alarming developments
T he coastal environm ent is no less fragile 
and current developm ents are alarm ing . D e­
spite som e positive actions, such as the p u r­
chase or setting aside of land by specialised 
bodies in G rea t B rita in  or France, pressure 
on our coastal areas is m ounting steadily :

— essentially periphera l, the  coastal re ­
gions are  pulling ou t all the stops to  m ake 
up for the ir late developm ent by devel­
oping for exam ple m ajor in frastructures ;

— their population  is boom ing, with a net 
increase above the C om m unity average 
to  the ex ten t th a t specialists speak of a 
population  swing to  the coast ;

— the rising im portance of sailing and 
w ater-sports has given th e  fashion for 
tourism  by the sea a new  lease of life and  it 
seem s tha t coastal areas will figure for a 
long tim e at the top  of the list o f holiday 
destinations in the E uropean  C om m u­
nity : in M ed iterranean  coastal areas as a 
w hole, in ternational tourism  has dou­
bled the num bers of its adepts in u nder 20 
years and in G reece , for exam ple, figures 
have increased five-fold.

Environmental crisis
These pressures are rarely com patible with 
the actual capacities of the coastal environ­
m ent and its natu ral resources. T he result is :

— m arked  shrinking of open spaces and 
natural sites, as a result o f galloping u r­
ban  developm ent, often  haphazard  in 
natu re  (especially in the area stretching 
from  th e  Balearic Isles to  Sicily, w ithout 
forgetting the C osta B rava o r the C ôte 
d ’A zur -  the F rench  R iviera) w ith con­
siderable changes to  the landscape (the 
coastline is described as m oth-eaten  o r

concreted o v e r) , changes in  cultural be­
haviour pa tterns and serious problem s 
for local m anagem ent :

— num erous conflicts in the use o f ground 
and w ater as a result o f excessive de­
m and, especially in the m ost heavily fre­
quen ted  areas and the islands ;

— a race to im prove am enities and harm ful 
com petition  betw een local au thorities, 
for exam ple to  build  m arinas o r tourist 
com plexes.

U nfortunately , these developm ents seem  to 
have been  gathering m om entum  in the last 
few years : the  recen t U N E P  predicts th a t b e ­
tw een 1984 and the year 2000 the land occu­
pied along the M editerranean  shore by hotel 
in frastructures, and resu ltan t drinking w a­
te r d em and , solid w aste and discharged sew­
age (if the p resen t ra te  continues) will in­
crease by over 80 % .

M ore and  m ore m arinas are p lanned  the 
length o f the C om m unity coastline (espe­
cially in B ritish estuaries) and u rban  devel­
opm ent on the F rench and Spanish M editer­
ranean  coasts is continuing at a speed 
apparently  unham pered  by the publication 
of recent laws on coastal m atters in  bo th  
countries. Even in D enm ark , the num ber of 
second hom es built along the coastline has 
risen to  such a level as to  p rom pt new  legisla­
tion banning any construction less than  3 km 
from  the shore-line.

T he result is an increase in polluting w aste of 
all sorts being discharged in to  coastal w a­
ters, together w ith an increase in various 
form s of pollution resulting in m ore and 
m ore frequen t incidents o f agricultural o ri­
gin, m arine dystrophy.

O verall, it m ust be acknow ledged th a t our 
coastline faces th rough  an acute environ­
m ental crisis, reflected  in the continuous

shrinkage or disappearance o f forests (fire 
affects 200,000 hectares o f M editerranean  
forest each year), m oorland , dunes and w et­
lands (75%  o f dune systems in southern  E u ­
rope  have d isappeared  since 1960), together 
with part of the continent o r m arine fauna 
and flora.

Towards a global strategy

T he extent of this crisis dem ands overall ac­
tion  designed to  im pose limits on local devel­
opm ent which are com patible w ith safe­
guarding the coastal environm ental heritage 
in the E uropean  C om m unity. A ny action 
should be carried  ou t on several levels simul­
taneously:

— In effect, it is at local o r regional level that 
practical decisions are taken  concerning 
tow n planning, econom ic planning and 
regional planning. It is therefo re  at this 
level th a t the principles o f in tegrated  
m anagem ent of coastal areas m ust be put 
into effect.

— It is at national level, how ever, th a t the 
legal strategies and instrum ents are 
adopted  which apply, in p a rticu la r, to  en ­
v ironm ental protection  and regional 
planning. The com peten t bodies o r au ­
thorities overseeing their application are 
also established a t this level.

— Lastly, the com m on or overall problem s 
(probable rise in sea level, in ternational 
estuaries, transfron tie r hab ita ts , hydro­
carbon pollution, etc) and areas covered 
by the T reaty  (env ironm ent, agricu ltu re , 
fishing, energy, tran spo rt, regional poli­
cies) are ta rgeted  by C om m unity policies 
and in ternational conventions.

In  o rd e r to  im plem ent a com m on environ­
m ental policy in our coastal areas and apply
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of the E uropean  C om m unities should 
shortly be putting  before  the Council a global 
strategy for the coastline.

Its aim is to  achieve ecologically sustainable 
developm ent o f the  coastline and its re ­
sources, by keeping a firm  hold over the de­
velopm ent of coastal areas, which needs to 
be in tegrated  w ithin a tight environm ental 
fram ew ork , and at the same tim e building up 
a genuine local m om entum  in the in tegrated  
m anagem ent of coastal areas.

This form  of m anagem ent should take under 
its wing all aspects o f C om m unity environ­
m ent policy and co-ordinate all levels and 
agents concerned with the co ast. A n  overall 
u n d ers tand ingo feach fac to randsec to ro f lo­
cal developm ent is also included. The 
coastal environm ent needs to  be trea ted  as a 
hom ogeneous entity  ra th e r th an  two sepa­
ra te  environm ents, and  its identity  m ust at 
last be recognised.

This strategy will take  in all coastal areas of 
the C om m unity including the w hole shore­
line, coastal w aters and estuaries plus land 
reaching as far as the confines of m aritim e in­
fluence.

The m ain planks w ould be :

— form ation of netw orks for data  collection 
and exchanging experiences on the 
coastal environm ent, the keystone to 
which might be a coastal a rea  observa­
tory , set up in conjunction w ith the E u ro ­
pean  E nvironm ent A gency ;

— sensitisation and m obilisation o f the pub­
lic , and agents as to  the w ealth  and fragil­
ity o f the coastal environm ent ;

— prom otion of a set o f dynam ics tha t will 
boost in teg ra ted  m anagem ent and the 
p lanning o f coastal areas at regional and 
local levels:

T here  should be  a pilot schem e in order 
to w ork ou t b lueprin ts for the in tegrated  
m anagem ent o f coastal areas aim ed 
w hich will provide a fram ew ork for local 
developm ent in such a way th a t the 
coastal heritage is safeguarded.

These b lueprin ts will set critical limits on 
the env ironm ent, econom ic develop­
m en t and regional planning, by w orking 
out how m uch environm ental bu rden  
any given coastal a rea can be expected to 
to lera te , according to  environm ental in­
dicators. If  p rep a red  in conjunction with 
all local partners concerned and w ith the 
w idest possible public participation , 
these b lueprin ts w ould act as safeguards 
w hen guiding local decision-m akers to ­
w ards a level o f developm ent of their 
coastal area th a t is ecologically sustain­
able.

They should also include arrangem ents -  
with a definition of possible structures -  
for the in teg ra ted  m anagem ent o f their 
area of application.

— proposal of a legal instrum ent defining 
coastal areas and m aking it com pulsory 
to  draw  up such a b lueprin t for each 
coastal area , ie along the w hole C om m u­
nity coastline.

This coastal strategy w ould be  easier to  im ­
p lem ent if it w ere funded by L IF E  (the finan­
cial instrum ent for the environm ent) which I 
hope will soon be adopted  by the Council, 
given the crucial im portance o f such a tool 
for the C om m unity’s env ironm en t.

A s an epilogue
A  few m onths back , the cover o f a popular 
F rench m agazine bore the legend “Le V ar 
A ssassiné” (T he m urder o f the  V a r) . Inside a 
six-page article described the rapid decline 
o f the coastal area o f this departm en t as a re ­
sult o f property  specu lation .

M ore recently , u nder the headline “E nd o f a 
D ream ” , a m ajor G erm an w eekly devoted  
over 13 pages to  the subject o f coast pollution 
in the M ed iterranean  w arning its readers 
against bath ing there.

C ertain  elected  represen tatives in Spain and 
B rittany have resorted  to  the bulldozer in a 
bid to  com bat coastal erosion , w ith the 
m ushroom ing o f all kinds o f constructions 
against which even the finest natu ral coastal 
sites are no longer proof.

T hese sporadic clashes -  ju s t like these inev­
itable alarm ist clichés -  reflect a real crisis in 
the coastal environm ent, a definite legal 
void and at the sam e tim e a rea l lack of stra ­
tegic m easures.

O ur sectoral tools for environm ental p ro tec­
tio n , it has to  be  acknow ledged, cannot grap­
ple w ith such a w ide-ranging problem  as tha t 
facing coastal a reas , in a local context subject 
to  such p ressu re , particularly  in the m atte r of 
p roperty  specu lation .

This has been repeated  tim e and tim e again 
bu t there  is now an urgent need  for such a glo­
bal strategy of this sort, deployed across the 
board  at all relevant levels, on a basis defined

by the C om m unity in o rder to  establish a true 
environm ental fram ew ork fo r m anagem ent 
of coastal areas.

T he tim e for hollow discussions abou t the 
principle of subsidiarity, I feel, is past, since 
the success o f this collective action will d e te r­
m ine w hether a significant p art o f ou r com ­
m on heritage will be saved o r destroyed in 
the very short term .

W e m ust no t forget that all fish resources di­
rectly depend on th e  state o f conservation  of 
the coastal environm ent.

T he to ta l destruction  or dram atic decline in 
num bers o f m any species (eg stu rg eo n , elver 
and salm on) are  already ringing alarm  bells 
so loudly th a t we should m obilise w ithout 
fu rther ado. ■

L. J. B rinkhorst
D irector G eneral for the Environm ent,
Nuclear Safety and Civil Protection 
Commission of the European Communities 
rue de la Loi 200 
B-1049 Brussels

Hog-fish
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Critical state of dunes
A lb e r t  S a lm a n

No landscape is m ore tru ly  coastal than  
sand dunes. They are essentially a 
part o f m arine sand system s, which 

are constantly  rearranging along our sho res, 
causing sedim entation  and erosion. It is es­
sential tha t beach and foreshore are  seen as 
parts of dune system s and tha t m anagem ent 
takes into account all processes w ithin the 
system as a whole.

M ore than one-th ird  of the E uropean  dune 
systems have already been  destroyed and the 
fu ture o f ou r sedim entary coasts is at risk. 
R iver dam s and canalisation have severely 
dim inished new sand supplies to  the system , 
while sea levelrise isbound  tocause  very crit­
ical situations in the near fu tu re . This will be 
detrim ental to na tu re  conservation , to rec re ­
ation and tourism  and to  coastal protection  
as well.

Nature conservation

C oastal dunes are one of the m ost natural 
and dynam ic landscapes in the world. They 
can form  and reshape them selves from  the 
foreshore up to  the higher dune ridges, while 
geom orphology and ecology result in a vari­
ety of desert and w etland environm ents and 
habitats. A nd their presence is often  vital for 
the very existence o f river deltas, lagoons, 
estuaries and saltm arshes. D une systems are 
vital for the protection  of rare and th rea t­
ened plants and anim als, m any of which can 
only be found in the coastal zone, eg sea tu r­
tles, seals and m any b ird  species (eg terns). 
The conservation values of dune systems 
have been  recognised th roughout E urope. 
Elowever, m anagem ent should be reconsid­
ered  fundam entally  to  safeguard their very 
existence. The critical geom orphological 
system should be p ro tec ted  against levelling, 
building o r large-scale dune afforestation.

Recreation

Sand beaches are very popu lar places for rec­
reation , while the rem aining sand dunes are 
increasingly im portan t for natu re-o rien ted  
recreation . In  general it will be necessary to 
restrict access exclusively to  fo o tp a th s, in o r­
der to  prevent dam age to  vegetation and 
soils and to p ro tect w ildlife.

M any dune systems have been  transform ed 
into  golf courses. If this happens, geom or­

phology and hydrology are changed, natural 
vegetations and wildlife are rem oved and the 
sprinkling, necessary to  m aintain the 
“greens” , tends to  exhaust the very lim ited 
fresh groundw ater resources. T herefore , 
new  golf courses shoud preferably  be m ade 
outside dune systems.

Coastal protection

M any coastlines suffer from  erosion and a 
variety  of m easures have b een  taken  for 
coastal p ro tec tio n . M ost com m only used are 
solid structures such as dikes and groynes. 
H ow ever, experience from  all over the 
w orld has show n th a t these structures will 
only help for a very lim ited tim e and will 
m ostly cause m ore erosion fu rther “dow n­
stream ” . The recen t building of dikes and 
groynes around  the w estern Cam argue 
(F rance) shows tha t this is still insufficiently 
u n d ers to o d . The wish to  p ro tec t an area thus 
results in the destruction  of its landscape and 
its basic ecological requirem ents.

It should be realised tha t coastal erosion on a 
particu lar spot is often caused by harbour 
piers, dikes and groynes in an adjacent 
shore. If a dune coastline has to be m ain­
ta ined , artificial beach nourishm ents with 
sand will generally be the m ost effective and 
least expensive solution, although they will 
norm ally have to  be repeated  regularly. The 
sand has to be taken  from  deeper sea areas, 
outside the coastal sand system.
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European Union for Coastal 
Conservation (EUCC)
The E U C C  is an association aim ing at 
nature conservation and wise use o f  
European and  M editerranean coastal 
environments. Until June 1991 the 
nam e o f  this Union was European  
Union fo r  D une Conservation and  
Coastal M anagem ent (E U D C ). The 
E U C C  consists o f  22 national 
branches and edits a newsletter and  a 
journal (“Coastline”). M em bers are 
individuals, governm ent bodies and  
non-governm ental organisations. 
Various jo in t projects are carried out 
together with E U C C  m em ber organi­
sations in Ireland, the United K ing­
dom , the Netherlands, Portugal, 
Spain, Greece, Turkey and Israel. The 
E U C C  is a fo u n d in g  m em ber o f  the 
European H abitats Forum.

Dune afforestation

M any dune system s have been  artificially 
stabilised w ith exotic trees. Extensive pine, 
fir o r eucalyptus forests have been  p lan ted , 
fundam entally  changing the soil, geom or­
phology and hydrology o f the systems. It is 
often  thought th a t a  lack of stability is caused 
by a lack of trees. In  reality , instability is 
m ostly caused by levelling, sand pits, over- 
grazing , too  m uch recreation  or off-the-road 
traffic. T he best solution is to  read just m an­
agem ent and to  allow  resto ra tion  by natural 
vegetations. If p lanting  is inevitable, only in­
digenous dune species should be used , p ref­
erably scrubs.

Building and private use
U rbanisations on dune system s have im m e­
diate im pacts on the natu ra l landscape and 
on ecology, bu t they are  no t very wise in the 
long term  either. T he building of private es­
ta tes and holiday apartm ents will have m ajor

consequences in the longer te rm , because 
they set a rb itrary  limits to  fu tu re  changes in 
the coastal system. H igher dune systems 
provide natu ra l sand stocks, which guaran ­
tee  th e  presence of sandy beaches in a m uch 
larger coastal stretch . If m ajo r parts  o f the 
dune sands are  locked up within the u rban i­
sations, beaches m ay d isappear by erosion 
and will no t be resto red  anym ore in a natural 
w ay. Only by allowing som e of the dune sand 
to  be red istribu ted  onto  th e  beaches can this 
problem  be solved and can the system  fulfil 
its coast p ro tection  ro le . T he problem  above 
will increase enorm ously as a resu lt o f the ex­
pected  sea level rise. T hus, private  in terests 
will tend  to  m ake great dem ands on public fi­
nance, requ ired  for coastal protection . 
T hese costs m ay exceed th e  short-term  com ­
m ercial profits by far.

Managing coasts
T here  are excellent possibilities for a m an­
agem ent o f dune system s w hich serve vari­

ous public interests. Building and o th e r ex­
p lo ita tion  should be effectively controlled, 
while ou r efforts to  stabilise a naturally  un­
stable system  should be rep laced  by a new , 
“dynam ic” appproach. T here  is a danger 
th a t m any of ou r dune system s will be stabi­
lised too  m uch. O n the o th er hand , destab i­
lisation should be prevented  as w ell, so m an­
agem ent is critical and often  difficult. It is not 
w ithout reason  th a t an  in ternational experts’ 
netw ork  on coastal dunes has been  set up in 
1987 w ithin the E U CC (see b o x ). So in te rna­
tional expertise is now  easily accessible and it 
should be recom m ended th a t authorities are 
advised by experts on geom orphology and 
ecology. It may be still in tim e . . .  ■

A . Salm an
EU C C  G eneral Secretariat 
P O  Box 11059 
NL-2301EB Leiden
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Around the 
Mediterranean

Gregorio L. Tsunis

The term  M editerranean  im plies the 
sea in th e  m iddle of the earth . It is a 
small ocean  w ashed by 46,000 km  of 

coastline (peninsulas, bays, islands and cit­
ies).

The M editerranean  Sea washes 18 coun­
tries, the coasts o f which are im m ense. 
G reece stands ou t w ith its to tal length of
16,000 km  of coastline, w hereas Italy  comes 
next w ith its 8,600 km , then  Y ugoslavia with
2,500 km , Spain 1,748 km and France with 
600 km.

It lies betw een the wild clim ate o f north  and 
central E u rope  and the term inal xero ther- 
m alical zone of the coastline o f no rth  A frica . 
Rainfall varies from  200 to 1,400 m m  annu ­
ally and becom es m ore frequen t in spring 
and au tu m n . H ow ever, in the no rth  and east 
basin it is heavier in the beginning of w inter. 
Obviously the differences betw een  geo­
graphical latitudes are  great ; ie G ib ra ltar has 
909 mm , G enoa 1,343 mm , Palerm o 750 
m m , A thens 405 m m  and A lexandria 
(Egypt) 200 m m . T hroughout the year the 
sunlight varies from  2,200 to  2,600 hours on 
average in the M ed iterranean  region.

T he w hole basin  could be defined by an eco­
logical index, the olive tree (Olea europeasa- 
tiva) which derives from  the wild olive tree  
(O. europea oleaster). This tree  thrives only 
w here the m ean  tem pera tu re  does no t fall 
below  3°C during the coldest w inter, and no t 
above the 600-800 m line.

Diversity

N ot only are the M editerranean  coastlines 
m arked  ou t by a  variety  of shapes, bu t also by 
a variety  o f species tha t live there . The vege­
tation  and flora is o f the m ost abundan t in the 
world. 20,000 plan t species lives th e re , b e ­
longing to  171 fam ilies and 1,649 genus. I t is 
also calculated th a t 38%  of them  are  en ­
dem ic, ie they  exist only in the M ed ite rra ­
nean  region. H ow ever, the species and plan t 
associations differ w hen coasts are flat and 
sandy, o r high, steep  and rocky.

The M editerranean  coastlines are rich in 
sand dunes. G reece has not a great deal of 
sand d u n es, although it is particularly  a coun­
try of coasts. Some sand dunes exist in the 
west and south  Pelopennese (K aiafa, Za- 
charo, Pylos), in west central G reece, in 
M essolongi, in no rth  G reece, south  C rete  
and on the A egean  and Ion ian  islands (Za- 
kyn thos). T he sea p lan t Posidonia oceanica 
(the p redom inating  species) is found  around  
the coasts. Z ostera  (Zoster a m arina ) and Cy- 
m odocea (C ym odocea nodosa) are two 
o th er species belonging to  the Sperm ato- 
phyta family and resem ble Posidonia. T heir 
ecological role is significant as an abundant 
ichthyofauna lives and reproduces in the u n ­
derw ater m eadow s, such as Spicara smaris,
S. maena, B oops boops, D iplodus annularis 
and m any others. A lso , p lants (epiphyta) 
and anim als live in p lenty  on the leaves and 
roots o f Posidonia, such as H ydrozoa, Bryo- 
zoa, G asteropoda, little  crabs, shrim ps, am- 
phipoda, Polychaeta, etc.

T he black “phykiades” - s o  called by the fish­
erm en -  form  the final and m ost constant 
ecological grade in the M ed iterranean  sandy 
subm arine regions. This affluence in life ec­
osystems exists only in the M editerranean  
Sea and it is an integral p art of ou r seas and a 
conspicuous fishery. It is in danger from  pol­
lu tion , particularly in the big u rban  centres 
(Tunisian and F rench  coasts, Saronicos 
G u lf). F o r the tim e being at least, in the 
G reek  islands the danger o f pollution is lim ­
ited . T he towing of the traw ler to  the “phyki­
ades” constitu tes an  additional danger for 
tha t plant. It is rem arkable  tha t this towing 
destroys even the fish b io to p e .

Sandy coasts
O n the sand dunes, vegetation  is scanty, as it 
is adjacent to  the sea, and consists o f species 
like A m m ophilia  arenaria, Cakile maritima, 
E ryngium  m aritim um , Euphorbia paralias 
and Pancratium m aritim um , which is known 
from  the old frescos (frescos in K nossos pal­
aces and Santorin i, destroyed by earth ­
quakes about 1450 B C ). I t used to  live on al­
m ost all the sandy coasts o f G reece in the old 
days. N ow adays, it is relatively rare  and in 
jeopardy , since its b io topoes are at risk b e ­
cause of hum an activities (sand-taking and 
b io tope destruction).

Rocky littoral
T he M editerranean  coastlines are beau tifu l, 
as along the k ilom etres o f the sandy coast co­
exist high rocky coasts and sm all islands scat­
tered  all over the b lue sea. T he rocky coasts 
are  covered by M editerranean  m aquis, 
which consists o f m astic tree  (Pistacia lentis-

In  the highest rocks nest the birds of prey. 
O ne is the osprey (P andion haliaetus) which 
feeds exclusively on  fish. I t nests on  the 
coasts o f Corsica, the V alearides and the 
coasts of A lgeria . Its M ed iterranean  popu la­
tion  is considered to  com e up to  25 couples. 
U nfortunately  in G reece it has no t nested

Akamas : 
cradle of life
Andreas Dem etropoulos

A kam as is C yprus’ last extensive 
coastal w ilderness area. C overing 
som e 150 sq k m , its com plex geology 

and m orphology have endow ed it with a di­
verse range of species and hab ita ts . M uch of 
it is coastal m aquis w ith jun ipers and lentiscs. 
Spectacular gorges traverse its lim estone 
slopes, harbouring  sensitive rare and en ­
dem ic species. Caves shelter m any species of 
ba ts , including fruit bats, while inaccessible 
cliffs provide breeding grounds for m any en ­
dangered birds of prey and keep  m any spe­
cies o f p lants, such as the endem ic Centaurea

since 1967 w hen fisherm en ru ined  the last 
nest in the Evros D elta.

T he population  o f the peregrine falcon 
(F alcoperegrinus), how ever, has had be tte r 
luck, as has th a t o f the kestrel (F. tinnuncu- 
lus). A m ong the birds of p rey  of the Fal- 
conidae family exists one o f great endelic im ­
portance , the E leo n o ra ’s falcon (F. 
eleonorae), which by reason  of its lim ited dis­
tribu tion  in the M ed iterranean  basin, is also 
on the R ed  List o f the b irds o f E urope. Its 
largest populationh  lives on the A egean is­
lands (C rete , the D odecanese, the N orth  
Sporades, M ount A thos) ; th ere  is a popula­
tion on the Ionian  islands, w hich come up to
2,500 couples, represen ting  60%  of its to tal 
num ber. M oreover, in th e  M ed iterranean  
basin 250 couples nest on  the rugged coasts of 
Sardinia, 150 couples in the archipelago of 
Tuscany and on  o th er small rocky islands of 
central and west M editerranean .

T he M editerranean  is also very significant 
for b ird  m igration. A  great num ber of birds 
cross the M ed iterranean  o r stop on its coasts 
and small islands for rest and  food.

T he m onk seal (M onachus m onachus) lives 
and breeds on the isolated coasts and rugged 
islands w ith caverns and beaches. They w ere 
know n to the ancient G reeks and the R o ­
m ans, because they are cited by H om er, A r­
isto tle, Plinius and P lutarchus. This species 
is greatly th rea tened  by extinction and esti­
m ates show th a t its worldw ide population  is 
around  500 individuals. T he m ajor regions 
w here its M ed iterranean  population  is 
m assed are the A egean Sea (the  D o d e­
canese , the m arine park  of N orth  S porades), 
Ionion Sea (Ithaka , Z akynthos, K ephallo- 
n ia ) , Sardinia and the Island of M ontecris to .

akam antis, out o f reach o f the ubiquitous 
goats.

A kam as’ extensive and m ostly surf-sw ept 
coastline includes the much coveted and vi­
tal g reen  and loggerhead tu rtle  nesting 
beaches o f L ara and T oxeftra. O n  L ara  
beach the only M editerranean  tu rtle  ha tch ­
ery cen tre  opera tes as a seasonal sta tion , 
providing no t only help to  the ailing tu rtle  
population  of C yprus, bu t also train ing  for 
M ed iterranean  scientists in tu rtle  conserva­
tion . T he p ro jec t, which is go vernm ent-run , 
is currently  being sponsored by the E u ro ­
pean  C om m ission in the fram ew ork o f the 
M ed iterranean  Special Program m e o f A c­
tion (M E D S PA ) project.

M oves are under way, am idst m uch co n tro ­
versy, tow ards declaring th e  area  as C yprus’ 
first N  ational P a rk . ■

A . D em etropou los
Ministry of Agriculture and Natural Resources 
D epartm ent of Fisheries 
A eolou 13 
CY-Nicosia

T he M editerranean  coastlines are under se­
vere stra in  from  hum an activities. T he M ed­
ite rranean , “il m are nostrum ” , is dying, b e ­
cause m an deploys industries on  its coasts 
under the nam e of “ tourist developm ent” . It 
is also dying because of crude oils, pollution 
by heavy m etals, pesticides (herbicides, in­
secticides), organic and dom estic effluents, 
radioactive pollu tion , bu t above all th e  apa­
thy of governm ents and the people th a t b o r­
der the sea.

The indicators o f the course o f this sea are  its 
anim als. Seal, m arine tu rtle , A udou in ’s gull 
are likely to  pass the ir last decades of their 
lives on our p lanet. T herefo re , to my th ink­
ing, it is high tim e th a t all the M editerranean  
countries co-operated  in o rder to  save the 
M ed iterranean  S ea , “il m are nostrum ” . ■

G . L. Tsunis
Secretary G eneral
Hellenic Society for the Protection of Nature 
Nikis 24
GR-10557 Athens

A n o th e r endangered  p lan t is the Palm  of 
T heophrastus (Phoenix theophrasti) living 
on th e  sandy coast of eastern  C rete  and it has 
also been  found recently  on Turkish coasts. 
Its presence on C rete  is know n from  the Mi- 
noan  period w hen it was used as a motif.

A m ong the ancient au thors, T heaophras- 
tus, the fa ther o f B otany, nam es it. G aius 
Plinius Secundus (23-79 A D ) confirm s the 
palm ’s abundance on C rete . A part from  
th is, Linaria hellenica , having a lim ited geo­
graphical d istribution  in the region of L aco­
nia and Elaphonissos (N orth  Peloponnese), 
is also an endangered  species by reason of 
hum an activities (tourists, cam ping, etc).

Centaurea pum ilis  is ano ther species tha t 
spreads to  several sandy coasts o f the eastern  
M ed iterranean . In G reece it only grows on 
four parts of west C rete  and in two regions on 
Elaphonissos.

Should m an in tervene on coasts apparently  
to  develop them , that w ould be fatal for the 
species them selves, since such interventions 
w ould entail their disappearance.

A t a first glance, one th inks th a t no kind of 
life exists on the sand d u n es. If we happen  to 
lo o k , we can see tha t a good deal o f rare spe­
cies of invertebrates live in the poo r vegeta­
tion.

O n the sand dunes rare  birds feed and nest, 
like the oystercatcher (H aem atopus ostrale- 
gus) in poor num bers in the E bro  D elta  of 
Spain, R odans D elta  of F rance, in Italy , in 
A lbania , in G reece in the islets o f M es­
solongi , in the Evros D elta  andfinally  in T u r­
key.

In th a t ecosystem  four m ore birds nest, the 
K entish p lover (Charadrius alexandrinus) , 
the  little ringed plover (C. dubius), the little 
te rn  (Sterna albifrons) and th e  com m on tern  
(S. hirundo). F urtherm ore , on the G reek 
sandy coasts (Z akynthos, R ethym non on 
C re te , Peloponnese) and in T u rk ey , the rare 
loggerhead turtles (Caretta caretta) lay their 
eggs, while in Cyprus on A kam a sands 
(L ara) the green turtle  ( Chelonia m ydas) 
and  the loggerhead tu rtle  also lay their eggs.

eus), K erm  oak  (Q uercus coccifera), P hoe­
nician jun iper (Juniperus phoenicea), m yr­
tles (M yrtus com m unis) and straw berry tree  
(A rbutus unedo).

O ver the M ed iterranean  m aquis th e  pines 
trees are scattered . T he M editerranean  
clum p o f pine trees consists o f fou r species : 
Pinuspinea, P. pinaster, P. halepensis and P. 
brutia.

A m ong the m astic trees in  the low vegetation  
the dw arf fan-palm  (Chamaerops hum ilis) 
grows in Sardinia, Sicily, Spain and  Tunisia. 
In  G reece they are gone now adays, bu t in 
19881 discovered som e fossils in South Les- 
vos, an island fam ous for its petrified  forest 
spread w ith different genus like L aurus, A i­
nus , C arp inus, P inus, Populus, Q uercus, Se­
quoia and  so on.

A t the end  of spring the rocky coasts are cov­
ered  w ith caper flowers (Capparis sp inosa). 
H ere one can find m any flowers o f the Iris ge­
nus, like Iris cretica, which grows on the Ion ­
ion islands, C re te  and on the m ainland, I. 
chamaeiris in F rance, Italy  and G reece, and
I. attica which grows in G reece and especially 
on A ttica.

O n the rocky coasts o f the M ed iterranean  a 
great num ber o f birds nest. H ere  live the col­
onies o f M anx shearw ater (Puffinus pu ffi-  
nus), C ory’s shearw ater (Calonectris 
diom edea), storm  petre l (H ydrobates pe- 
lagicus), herring  gull (Larus cachinans).

The A udou in ’s gull (L. audouinii) nests on 
the small barren  islands and it is one of the 
rarest gulls in the w orld. I t is th rea tened  by 
extinction and for th a t reason it is on the R ed 
List o f the IU C N  and on the R ed List of birds 
o f G reece.

W e have calculated tha t 3,000 couples still 
exist all over the M ed iterranean , on the is­
lands o f Spain, M orocco, T unisia, Corsica, 
Sardinia, on the coast o f Syria. In  G reece in 
the m arine park  of the N orth  Sporades on 
small rem ote barren  islands and on several 
islands of the C yclades, the A udou in ’s gull 
nests , bu t it is particularly  th rea tened  by po l­
lution by toxic substances such as m ercury 
and in the sum m er by m aritim e tourism .



remaining stretches of yet undeveloped natural 
cpastline and to restore those already damaged.
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Effective international 
co-operation
Jen s  A .  E n e m a r k

The W adden  Sea is a tidal na tu re  area 
extending from  the island of Texel, 
the N etherlands, in the west along the 

islands and the coast o f th e  G erm an B ight to  
the peninsula Skallingen, D enm ark , to  the 
north . It is a highly dynam ic ecosystem  con­
taining tidal channels, sandbars, m udflats 
and saltm arshes. A n island barrie r o f 23 is­
lands w ith sand dunes and 14 high sands sep­
arates the a rea  from  the south-eastern  N orth  
Sea. The W adden  Sea area is about 900,000 
ha, o f which about 10% belongs to  D en ­
m ark , 60%  to  G erm any and 30%  to the 
N etherlands.

The W adden Sea is one of the w orld’s most 
im portan t m arine w etlands. Its ecological 
im portance is perhaps m ost clearly dem on­
strated  with respect to  fish and birds. It is the 
m ain nursery a rea  o f fish of the N orth  Sea, 
because it offers shelter, a suitable tem pera­
tu re  and, above all, an abundance of food.

The millions of birds which m igrate from  the 
breeding grounds in the arctic areas o f Sibe­
ria , G reen land  and north -east C anada to  the 
w intering grounds in  E u rope  pass through 
the W adden Sea and st ay fo r a short o r longer 
period to feed , rest and m oult. T he W adden 
Sea “sto re-room ” m akes it possible to  build 
up the necessary energy reserves for the 
long-distance flights. In add ition , the b reed ­
ing population  in the saltm arshes and the is­
lands am ounts to  abou t one m illion individ­
uals.

Protection

H um an activities and utilisations have an ad ­
verse environm ental im pact on the W adden 
Sea. T here  are  basically four categories of 
im pact :

— dam age to  o r loss o f b io topes as a result of 
em bankm ents and construction  o r maj or 
m odification of po rt facilities etc ;

— disruption of processes tha t m aintain the 
productivity  and the health  of the system 
through the input o f a surplus of nutrients 
and pollu tants w hich reaches the W ad­
den Sea via the rivers, the N orth  Sea and 
the atm osphere ;

— exploitation of renew able reources, eg 
blue m ussels;

— disturbance to  wildlife as a result o f rec­
reation , hunting and m ilitary activities 
etc.

In  o rder to  p ro tec t the W adden Sea as a na­
tu re  area of in ternational im portance, the 
larger part of the area has been  declared p ro ­
tec ted  area , nature  reserve and national 
park  by the responsible au thorities o f the 
th ree  countries. In addition , m ajor parts  of 
the W  adden Sea have been  designated for in­
clusion in the List of w etlands of in terna­
tional im portance of the R am sar C onven­
tion.

T he th ree  W adden Sea countries co-operate 
to  p ro tec t the W adden Sea as an ecological 
entity . The trila teral co-operation  is based 
on th e  Jo in t D eclaration  on th e  Protection  of 
the W adden Sea (1982), in w hich the govern­
m ents declare the in ten tion  to  consult each 
o th e r in o rder to  co-ordinate the ir activities 
to  im plem ent an um ber of in ternationallegal 
instrum ents in the field o f n a tu re  p ro tec tio n , 
eg the R am sar, B onn and  B ern  C onven­
tions. In  the fram ew ork of the trila teral co­
operation  the parties have established a 
com m on secretaria t in 1987.

T he objective of the trila tera l W adden Sea ' 
co-operation  is to  conserve and p ro tect as far 
as possible the natu ral processes o f the eco­
system  . This policy aims in particu lar at :

— m aintaining the w ater m ovem ents and 
the a ttendan t geom orphological p ro ­
cesses ;

— im proving the quality o f w ater, sedim ent 
and air;

— safeguarding the optim al conditions of 
flora and fauna, including the nursery 
function for N orth  Sea fish ;

— optim ising the feeding and  roosting areas 
for birds and the b irth  and resting areas 
for seals, as well as the prevention  of dis­
turbance in these areas ;

— m aintaining the scenic qualities o f the 
landscape, in particu lar the variety and 
the specific features o f the w ide, open  
scenery including the percep tion  o f na­
tu re  and landscape.

Wise use

T he activities and developm ents m entioned  
above have an  adverse im pact on the ecosys­
tem . A n assessm ent o f the presen t state of 
the W adden Sea leads to  the conclusion tha t 
the quality of the ecosystem  needs to  be sig­
nificantly im proved in o rder to  restore  and 
m aintain the natural p o ten tia l. I t is therefore  
necessary to  define the “wise use” of the 
W adden Sea as sta ted  in the R am sar C on­
vention.

T he wise use o f w etlands has been  defined in 
th e  fram ew ork of the R am sar C onvention as 
being “their sustainable utilisation for the 
benefit of hum ankind in a way com patible

with the m aintenance of the n a tu ra l p ro p er­
ties o f the ecosystem ” . T he wise use of the 
W adden Sea is seen in  the light o f th e  conser­
vation of the actual natural values, which 
m eans that hum an activities are no t only con­
sidered on the basis o f the long-term  p o ten ­
tial of the area bu t also considered against 
the background of the actual values.

It is therefo re  necessary to  describe both the 
natural actual values of the W adden Sea and 
the natural poten tia l as a basis for the form u­
lation of com m on political targets.

Com m on principles for the m anagem ent of 
the W adden Sea as coastal and m arine n a tu ­
ral a rea  have been form ulated . T hese princi­
ples, which w ere sta ted  at the last R am sar 
C onvention C onference (1990), are:

— the principle o f careful decision-m aking 
on the basis o f the best available inform a­
tion of the environm ental im pact ;

— the application of the precautionary  
principle to  avoid a potentially  dam aging 
im pact, i.e. the benefit o f the doubt to  the 
p reservation  of the W adden Sea ;

— the principle o f translocation  of a harm ­
ful activity to  an area  w here it causes a less 
adverse environm ental im pact ;

— the principle o f com pensation , i.e . eco­
logical com pensation of the harm ful ef­
fects o f an activity which cannot be 
avoided or translocated  ;

— the principle of resto ra tion , i.e. the ap ­
plication of resto ra tion  m easures if it can 
be dem onstrated  by reference studies 
that the actual situation is inoptim al ;

— the principles o f best available technol­
ogy and best environm ental practices as 
defined in the fram ew ork of in terna­
tional organisations.

This approach will result in m easures in the 
W adden Sea itself via the application o f ap ­
propriate  legal and m anagem ent instru ­
m ents, eg zoning and m easures in adjacent 
areas of the W adden Sea to  reduce and limit 
the adverse im pact of, for instance, input of 
surplus nutrients and pollu tants.

The im plem entation  of the wise use m anage­
m ent principles requires a m onitoring  of the 
area  in  o rder to  exam ine w hether the targets 
are being fulfilled and if necessary to m ake 
the necessary ad justm ents o f m easures and 
activities. The fram ew ork for a com m on 
program m e has b een  developed . It includes 
a b road  spectrum  of physical, chem ical and 
biological param eters.

Trilateral governmental conference
T rila teral governm ental conferences on the 
protection  of the W adden Sea are held every 
th ree years. T he Sixth T rila teria l G overn ­
m ental C onference will be held in D enm ark 
of this year to discuss the im plem entation  of

the decisions of previous conferences and 
the cu rren t state of the W adden  Sea as a basis 
for fu rth er com m on m easures and activities. 
A  m ain item  will be  the fu rther im plem enta­
tion of the concept o f wise use o f the W adden 
Sea in o rder to  achieve a sustainable ecosys­
tem  for the benefit o f na tu re , and present 
and fu tu re  generations.

It is thereby  also hoped tha t the activities and 
m easures to  p ro tec t and conserve the W ad­
den Sea, and the experiences in wise use 
m anagem ent will contribu te  to  conserve also 
o th er E u ropean  coastal areas as essential 
ecological com ponents betw een  our seas 
and m ainlands and as a part o f a E uropean  
ecological netw ork, in which the W adden 
Sea is a core area. ■

J. A . E nem ark
Secretary
Common W adden Sea Secretariat 
Virchowstrasse 1 
D-2940 W ilhelmshaven

The C om m on Wadden Sea Secretariat 
was established in 1987. Its m ain duties 
are:

— to provide assistance with regard to 
trilateral m eetings and consultations ;

— to collect and disseminate in form a­
tion on conservation measures;

— to collect inform ation on activities 
that have or m ay have significant e f­
fects on the natural environm ent o f  the 
W adden Sea, to identify and signal 
such activities, and give suggestions 
fo r  appropriate actions;

— to m ake suggestions fo r  a co­
ordinated approach by the W adden  
Sea states in international fo rm .

The secretariat is presently located in 
W ilhelmshaven in Germany.
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Contemporary processes in the coastal zone of 
L atvia  and distribution o f  important sandy 
beaches

1. abrasion,
2. dynamic balance,
3. accumulation,
4. high quality vast sandy beaches,
5. other sandy beaches,
6. breakwater,
7. height o f  abrasional cliff,
8. boundary o f  separate coastal dynamic sub 

system,
9. separate coastal dynamic subsystem

In Latvia

G iin tis  E b e rh a rd s

Referring to  th ree B altic R epublics, 
Latvia has the longest coastline -  500 
km  long, including 250 km  of the 

Riga G ulf. T he m ain trends of the recent 
coastal zone w ere inherited  from  L ittorina 
transgression due to  the following fluctua­
tions o f the sea level (V . G udelis, 1967), and 
due to hum an activities (b reakw ater and  sea­
p o rt construction , sand and gravel deposit 
mining) in the low est part of the river chan­
nel which have taken  place during the period  
o f40-50 y'ears.

A ccording to  the m orphogenetic classifica­
tion  of the B altic coast proposed  by V . G ude­
lis, abrasional and  accum ulative and  graded 
coasts are p redom inant in Latvia. Low 
coasts (2-6 m) m ainly dom inate, particularly  
in the R iga G ulf coastal a re a . O nly the Baltic 
coasts, on longer distances, betw een  Pa- 
vilosta and U zavu , V  entspils and Oviss cap e , 
vary in height from  10 to  15 m , m axim um  
reaching 20 m (the lighthouse of B usenieks 
to the n o rth  o f V entsp ils).

A ccording to  the recreational po ten tia l, a 
special beach  survey and  cartographic esti­
m ation o f the w hole coastal area o f Latvia 
was carried  ou t during the sum m er and au ­
tum n of 1989. T he to ta l coastline under sur­
vey constitu tes 410 k m . In  the survey area we 
have no ted  th a t 45 % are abrasional type of 
coasts (in the G ulf of R iga, 38% ), 53%  the 
accum ulative type o f coasts, b u t the artifi­
cially fortified  coastline-breakw ater, land­
ing etc. -  constitutes abou t 2% .

Erosion effects
T he activity of the presen t-day  eksodynam ic 
processes has a varied  im pact on the w hole 
coastal zone. G enerally , there  rem ain  the 
dynam ic balance conditions (48% ). A t 
p resen t, regular cliff erosion, up to  10-15 m 
high, and  steep banks are being subjected to 
active coastal w ash-out. New accum ulative 
sea terraces and eolic form s, up to  108 km 
long, also undergo active coastal w ash-out 
(21% ). Intensive cliff erosion takes place in 
the 45 km  length  (on th e  average 2-4 m  per 
year) (Fig 1). M ost of abrasional coasts p re ­
vail in the coastal a rea  o f the open B altic sea 
(67 km ). A brasional coasts w ere n o ted  in 
B ernati, L iepaja-Z iem upe zone, betw een 
Pavilosta and Ju rkalne , to  the n o rth  of 
V entspils till the  lighthouse of B usenieki, as 
well as in  Ovisu and K olkas cape.

C onsidering the R iga G ulf coastline, ab ra ­
sional coasts w ere no ted  in R oja , A bragci- 
em s, Rojasciem s, Zvejniekciem s etc.

A s to  the accum ulative type, it is generally 
w eak and mainly connected  w ith the sou th­
ern  coast (B ullu sala from  D augava till Li- 
laste) as well as w ith R oja, M ersrags and 
Skulte ports due to  the construction  of 
b reakw aters.

H eavy coastal deposit accum ulation takes 
place n ear Liepaj as sou thern  p ier, less active 
accum ulation takes place near V entspils, 
Pavilosta and Irbes coastal stra it to  the north  
o f I visu cape till Irbes river m o u th . T he to tal 
length of the coastline w here coastal deposit 
accum ulation takes place to tals 113 km. 
T here  are  beaches of 40-80 m  in w idth ; o p ti­
mal w idth is in sum m er, m axim um  w idth is 
200 m (in Liepaj a). T he beaches have half 
pro file , sandy , w ell-form ed d u n es, regularly 
grow ing from  2-4 m to  6-7 m high foredune.

In  addition  to  coastal and beach  geological 
and geom orphological estim ation, the 
beach  assessm ent was carried  ou t taking into 
account the recreational po ten tia l. A s an 
sam ple standard , the valuable and wide 
beach  zone (ranging from  50 m to  70 m ) of Ju ­
rm ala has been  especially chosen , form ed of 
fine w ell-sorted sea sand and accom panied 
by m ore or less distinct fo redune and sea 
shore dune ridge.

T he to ta l length of sandy beach  is 190 k m . Its 
average area reached  780 h a  during sum m er 
holidays in 1989. T he longest coastal sec­
tions o f sandy beaches are  found  along the 
coast o f the R iga G ulf. W e can distinguish 
betw een  12 coastal sections ranging from  2 
km  to  25 km  in length (reso rt o f Ju rm ala ), bu t 
th ere  are  seven coastal sections along the 
B altic sea coast. Especially valuable sandy 
beaches stretch  up to  80 km  in  length.

B eaches unfit for recrea tion  and unsuitable 
coastal sections containing boulders, con­
struction  sites , places w ith underground  wa­
te r flow, reed  grow ths are estim ated to  be  of 
47 km  of to ta l length. They are m ost widely 
distribu ted  in abrasional coast districts in the 
R iga G ulf. D angerous and actively sliding 
dow n sea cliffs are found in K urzem es 
coastal zone , its to ta l length being 22 k m .

Monitoring system
Since 1987 a regional m onitoring system  has 
been  set up to  decipher and predict the 
coastal eksodynam ic process changes of 
beach conditions (Saltupe, E berhards 
1990). T he necessity o f such a m onitoring 
system  was due to  the fact tha t the m ost suit­
able and valuable beaches used for recre­
ation  are m ainly concentrated  along the 
R iga G ulf coast, especially in its southern  
coast. The fact th a t several seaports and 
breakw aters heve been  built along the 
coastal a rea of the G ulf also determ ined  the 
necessity o f establishing the m onitoring 
transport on the underground  w ater slope 
along bo th  coasts o f the G ulf stretching to  the 
south. Secondly, it was determ ined  by long­
term  sand extraction for construction p u r­
poses from  the L ielupe and the D augava riv­
ers.

The situation was enhanced also due to  the 
construction of a hydropow er station  on the 
D augava (1940-74). T hus, due to  the above- 
m entioned reasons, the transportation  of 
sand deposits has been  practically stopped. 
T herefo re , the coastal deposit budget has 
considerably changed on the southern  coast 
of the G ulf o f Riga.

Taking in to  consideration  also the general 
rising o f sea level trend  which is characteris­
tic o f the w hole coastal a rea  o f Latvia, it is 
reasonable to  suggest tha t an intensive valu­
able sandy beach and coast erosion m ay be­
gin in the n ear fu tu re .

B each and coastal regional m onitoring  of the 
Riga G ulf has been  crea ted  at the D ep art­
m ent o f G eography, U niversity o f Latvia, 
and it is supposed to  do the investigation for 
at least a 10-year period. The basic netw ork 
of m easurem ents includes the southern  
coastal area along the G ulf ranging from  En- 
gure till Skulte (104 km ) and it contains 160 
stationary  profiles, eight sea coast abrasions 
and two eolic accum ulative sta tions. T he fre­
quency of instrum ental m easurem ents is di­
verse in d ifferent coastal sections of the G ulf 
and they vary from  10-12 fold to 1-2 tim es a 
year.

Evaluation

T he four-year investigation gives the possi­
bility to  clarify seasonal and cyclic fluctua­
tions of beaches and their variability in dif­
feren t coastal sec tions. It also allows to  state 
the to tal volum e of sand deposit tran spo rta ­
tion betw een subareal beach and u n d er­
ground w ater slope, as well as suggesting 
coastal deposit budget change which form ed 
as the result o f eolic deflation. T hus, the sur­
face height changes of vast sandy seasonal 
beaches, includingthose ones occurring d u r­
ing severe autum n and w in ter storm s, reach 
the height of 0 .5-0 .8m , bu t those concerning 
cyclic ones occur in  3 to  4 years, reaching 
l-1 .2 m in h e ig h t.

B udget seasonal changes o f beach sand m ay 
reach  15-30 m 3 per 1 m beach section (20- 
40% ) in coastal districts w here accum ula­

tion occurs o r w here the dynam ic balance re ­
mains. M ain changes are associated with 
north-w est winds. B eaches generally 
achieve their optim al size and  sand volum e 
during sum m er vacation period  (June- 
A ugust). It should be no ted  th a t during 
spring storm s like the one on 9-11 M arch 
1990, seasonal beach recreation  is diverted 
in tim e and it finishes late in autum n or even 
the beginning of w inter. Sand m aterial fo r­
m erly w ashed ou t by storm s re tu rns back on 
the beach (about 70-90 % ) in  spring o r at the 
beginning of sum m er in the course of 30-90 
days, seldom  in a  longer period.

In  addition  to the above m en tioned  seasonal 
changes, we can well no te  cyclic budget 
changes of beach sand taking place in 3 to  4 
years . O n the w hole, these changes correlate 
best w ith those of sea level average cyclic 
changes occurring in a year. I t  should be 
m entioned  th a t budget cyclic changes of 
sand takes place in various coastal sections of 
the G ulf, and even if th e  exposure is the 
sam e, the occurring changes have got differ­
en t trend . This gives evidence th a t a united 
system  does no t function bu t several au ton ­
om ous subsystem s in the sou thern  coast of 
the Riga G ulf. Such subsystem s w ere noted 
to  be five. Judging by th e  figure, such divi­
sion is considerably determ ined  by th ree 
main rivers (the L ielupe and the G auja) 
which on the w hole split the  levelled sea 
coastline in separate  parts.

F rom  E ngure to  Jurm ala which is th e  first 
part o f coastal subsystem , the dynam ic bal­
ance rem ains w ith a transition  to  abrasion in 
som e parts. In  the second part of the coastal 
subsystem , being the resort o f Ju rm ala , the 
dynam ic balance also rem ains bu t w ith a 
trend , especially w hen sandy beach budget 
decreases. B ullusala belongs to  the th ird  
part of the coastal subsystem , the D augava 
and the G auja being the fourth  one, and 
partly  the fifth one w here the accum ulation 
dom inate.

eolic accum ulation reaches the volum e of 3 
to 7 m 3, m axim um  10-13 m3 per lm  foredune 
section in a year. A long the w hole sou thern  
coast o f the R iga G ulf eolic “loss” from  
beaches com es to  100-120,000 m 3 per year.

A ccording to  the data  provided by R. K naps, 
this volum e exceeds twice the capacity of 
longshore coastal deposit tran spo rt, being 
40-50,000 m 3 per year. It is also larger than  
the volum e of extracted  sand m aterial which 
is being form ed by the D augava, the G auja 
and the L ie lupe , and it constitu tes 12-15,000 
n r 'p e r  year.

The average volum e of eolic accum ulation 
being form ed during 20 years has been  calcu­
lated  according to  obtained  sand m aterial 
from  fore dune since 1967, thus, it constitutes
55,000 m 3 per year.

C onsequently , the data  ob tained  from  the 
survey area concerning the volum e of eolic 
sand accum ulation, the general condition  of 
beaches, and sand balance, indicate that 
sou thern  beaches and coasts o f the Riga G ulf 
are no t considerably affected by w ash-out, 
although there  is a tendency of increasing the 
coastal abrasion.

G . E berhards
D epartm ent of Geography 
University of Latvia 
Raina Bulv. 19 
Riga 226098 
Latvia

T he volum e of the present-day eolic accu­
m ulation in the fo redune gives evidence con­
cerning the accum ulation in the th ird , 
fou rth , and partly  in the fifth subsystem s.

A ccording to  recen t instrum ental m easure­
m ents done in the course o f the 3-4 years,
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Portugal
J o a q u im  M a rq u e s  F erreira

The coast exerts a fascination over m an­
kind . It has always form ed an integral 
p art o f th e  life of m any Portuguese, 

because it is the source of raw m aterials and 
am enities w hich cannot be found e lsew here. 
T he 943 k ilom etres of Portugal’s coastline 
have no t only been  the scene of m any historic 
events, they a re  also the site of trad e , indus­
try  and , increasingly, hom es and tourism .

A ll this econom ic and social activity is 
m erely the consequence of a w hole series of 
characteristics which have evolved naturally  
from  the confron tation  betw een land  and sea 
and which have produced a wide variety of 
ecosystem s. T he la tte r include lagoons, es­
tuaries , cliffs and  dunes. T heir ecological im ­
portance , the ir po ten tia l and the diversity of 
their resources are considerable.

N evertheless, this environm ent displays a 
very telling fragility and sensitivity. G ener­
ally speaking, m an’s activities along the 
coast im pair the env ironm ent’s ability to  
m aintain a dynam ic balance. Some very se­
rious cases o f deterio ra tion  in o r destruction  
of parts  of the coast have already com e to 
light. They entail the loss of w hat w ere cer­
tainly econom ically and socially valuable a r ­
eas. B ut, above all, they reduce th e  diversity 
of landscapes, fauna and flora.

Background
For m any centuries, the coast has signifi­
cantly influenced population  trends on the 
one hand and the developm ent o f P ortu­
guese society itself on the other. D espite the 
existence of vestiges of very ancient archae­
ological rem ains, the epoch which most 
deeply m arked  the history and social and 
econom ic developm ent o f the country and 
which, at the sam e tim e, m ade Portugal re ­
now ned th roughout the w orld, was the era of 
discovery.

King D in is’s activities along the no rthern  
coast o f Portugal in the 13th century  w ere of 
particu lar historical significance. H is move 
to  have pine trees plan ted  on the w andering 
dunes of this p art o f the coast is still fam ous. 
The aim was to  anchor th e  dunes and prevent 
them  from  harm ing the agricultural areas in 
the h in terland.

The need  to  give the coast the status o f public 
state property  was recognised in the 19th 
century.

“The salt w aters of th e  coast, creeks, bays, 
artificial ports, docks, river m ouths, deltas, 
arm s of rivers and their beds, quays and 
beaches, up to  the line reachedby  the highest 
tide at the equinoxes” w ere declared public 
p roperty  by D ecree N o. 8 o f 1 D ecem ber 
1892.

The perm ission of the relevan t adm inistra­
tive authority  had to  be sought for the utili­
sation o f these w ate rs . A  hundred  years ago , 
the governm ent considered tha t the coast 
constitu ted  a national resource which could 
not be acquired  by private citizens and its use 
was hedged w ith conditions.

A lthough  this principle has rem ained un­
changed up until now , it has no t p revented  
the deterio ra tion  o r destruction  of parts  of 
the coast o r even its privatisation. In some 
cases, the depredations w ere actually caused 
by privatisation.

O ne of the m ain reasons for this is the lack of 
co-ordination betw een sectoral targets (in 
o ther w ords, the absence of coherent objec­

tives for the m anagem ent o f the coast and ac­
tivities engaged thereon) plus the non­
existence of a m anagem ent policy resting on 
the principle tha t the coast is a finite resource 
o f national in terest w ith a fragile environ­
m ent.

M ore recently , the idea of protecting  the 
coast as an extrem ely valuable area from  the 
point o f view of the environm ent and land­
scape has been  enshrined in  law. The la tter 
defined two separate  types o f area w here dif­
fe ren t m anagem ent m ethods apply :

— Classified pro tec ted  areas, w here the 
m ost ou tstanding ecological features 
m ust be m anaged in a m anner suited  to 
their specific characteristics (Legislative 
decree N o. 613/76 of 27 July 1976). A t 
p resen t, Portugal has 11 pro tec ted  areas 
enj oying the status o f na tu re  reserve , na­
tional park  or p ro tec ted  site. They cover 
a to ta l a rea of 152,991 ha, o r 31 % of the 
to ta l surface area of p ro tec ted  areas in 
m ainland Portugal and m ake up alm ost 
one-th ird  of the coast.

— G enerally  speaking, th e  rem ainder of 
the coast is equally im portan t. I t has 
therefore  been  included am ong the areas 
which will form  part o f the national eco­
logical reserve. H um an  activities here 
are subject to  special rules (Legislative 
decree N o. 93/90 of 19 M arch 1990). A t 
the sam e tim e , legislation has introduced 
m ore stringent tow n planning regula­
tions for the “coastal s trip” (Legislative 
decree No. 302/90 o f 26 Septem ber 
1990). T he “coastal strip” is understood 
to  m ean  the strip along the seaboard , 
stretching 2 km inland from  the line 
reached  by the highest tide at the equ i­
noxes.

A lthough the way in which the coast and its 
role are perceived has changed over the 
years, so that they are now seen as national 
assets and, m ore recently , have com e to  be 
regarded  as an area of particu lar ecological 
value, m uch has yet to  be done with respect 
to  the m anagem ent o f the coast.
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er The Ria Formosa Natural Park, a lagoon system 
covering 15.000hectares, is ofinternational impor­
tance fo r  birdlife.

Guidelines for coast management

a. Correct current abuses o f  the environm ent

The various buildings illegally sited on 
coastal public ground are sym ptom aticof the 
situation. Public assets have been m isappro­
priated  and this is alm ost always accom pa­
nied by a degree of chaos on the one hand and 
an absence of o r poorly functioning san ita­
tion on the o ther, w ith the result that wide 
stretches of coastline have been defiled.

Some action has been  taken  since 1986 to  
rem edy this situation: about 4,600 illegal 
buildings have been  dem olished. A lm ost all 
o f them  w ere second hom es occupying ap ­
proxim ately 770 ha o f m aritim e public 
ground betw een no rthern  and southern  P or­
tugal. H alf w ere in p ro tected  areas. In  the 
wake of clearance m easures, steps have been 
taken  w henever possible to  rehabilitate 
these areas, o r to  use them  as a site for the 
public am enities to  which they are still 
suited.

b. Facilitate the use o f  certain coastal areas 
through the provision  o f  infrastructures

The ways in  which som e stretches of the coast 
are utilised and the num ber o f users may de­
pend on the in frastructures th e re . It is th e re ­
fore up to  central governm ent to  define ob­
jectives for each coastal area within an 
in tegrated  policy taking account o f the value 
and frailty o f each zone. I t also behoves cen­
tral governm ent to  p rom ote the provision of 
in frastructures w henever this proves neces­
sary to  enable  the use o f an area.

c. Incorporate “pro tec tion” in the m anage­
m ent o f  coastal estates belonging to the state

Several estates along the coastal strip  are 
state ow n ed ., M ost o f these are m anaged by 
the D irec to ra te  G enera l o f F orestry  which 
ought to  draw  up m anagem ent plans tha t 
take the ecological assets of each area into 
account.

d. Reject the principle that ownership o f  a 
p lo t o f  land is necessarily synonym ous with 
right to build on it

E ach plot of land has its own setting condi­
tioning possible use.

e. Seek different remedies against coastal 
erosion fo r  urban or non-urban zones

A s the coast constitutes an ever-changing ec­
osystem , alterations m ust not be hindered 
unless this is absolutely necessary, ie when 
inhabited  areas are at stake. M oreover, so­
lutions im posing as few obligations as possi­
ble m ust be sought in the o th e r areas. The 
wide variety of situations and  characteristics 
m ean  th a t any technical m easures proposed 
o r taken  along the coast m ust reflect this di­
versity.

The voyages o f discovery con tribu ted  to ­
w ards m aking P ortugal’s coast fam ous. The 
coast is still helping to  advertise the country 
th roughout the w orld today. N o longer do 
the Portuguese leave the shores of their 
country to  conquer the w orld , on the con­
trary  , people com e from  all over the world to  
“conquer" the Portuguese coast because of 
the beauty  of its landscapes, its uniqueness 
and the quality o f its culture and environ­
m ent -  all o f this in a sou thern  E u ropean  se t­
ting. In 1990, they num bered  som e 8 million 
and cam e mainly from  the U n ited  K ingdom , 
G erm any and F rance.

The Portuguese coast could still be p art of 
the in ternational heritage of fu ture genera­
tions, b u t only if im m ediate in tegrated  ac­
tion is taken  and given the in ternational sup­
port it deserves. ■

J. M arques F erreira
Head of the National Parks, Reserves and Nature 
Conservation Service
Ministry of the Environment and Natural Resources 
R uada Lapa 73 
P-1200 Lisbon
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Netherlands

The D evesa de l’A lbuera  is an im portan t 
dune area near V alencia. In  the 1960s in 
the D evesa, roads and  apartm ents w ere 
built and plans w ere m ade for fu rther de­
velopm ent . In  1979 the local governm ent 
took initiatives to save the dune area. A  
resto ration  p lan was approved and in 
1985 they began w ith the resto ra tion  by 
breaking up  a p art o f the existing infra­
structure and actively regenerating  the 
dunes. N .B . the Ley de C ostas protects 
the beaches against building, bu t its im-
plementEition is ratiier w eak.

Italy
T he Legge G alasso contains guidelines 
for the protection  o f zones and territo ries 
o f specific environm ental in terest. 
A long a 300-m wide zone along the coast 
all developm ents are  b locked up to  the 
approval o f regional plans in which the 
landscape values and plans have been  de­
scribed. H ow ever, the im plem entation 
of the law is very w eak .

Spain

Legal survey
A lbert Salm an 
R obert T ekke
Secretariat of the European Union for Coastal Conservation

M ost im portan t is the im plem entation  of 
the N ature C onservation A ct in the 
coastal dunes and the W adden Sea. G ov­
ernm en t has decided to  bring  all coastal 
dune systems and many in tertidal areas 
u nder the p ro tection  of this A ct before 
the year 2000. A no ther exam ple is the 
N ational N ature  Policy P lan, in which a 
national ecological netw ork is designed, 
including the W addensea and all coastal 
dunes. P riority  w illbe given to  protection  
and restoration  of natu ral habitats in 
these areas.

Ireland
T he W ildlife A ct allows the establish­
m ent o f national na tu re  reserves. The 
W ildlife Service m akes a m anagem ent 
plan in consultation with the ow ner. F u r­
therm ore , the F oreshore  A ct can be 
m entioned. This A ct can be used to con­
trol developm ent and activities on the 
foreshore o r in shallow coastal w aters, eg 
to limit sand exploitation  in dunes and on 
beaches.

France

Portugal

The pro tec ted  landscape of A len tejo  and 
Sao V icente , in the south-w est o f P o rtu ­
gal. The m ain goal o f a p ro tec ted  land­
scape is the p ro tection  of trad itional ru ral 
and  urban  areas of cultural o r architec­
tu ra l in terest. N ew  activities are subm it­
ted to ru les defined in a m anagem ent p lan 
for the areas.

The C onservatoire de l’Espace L ittoral 
et des R ivages L acustres (com m only ab­
breviated  as C onservatoire du L ittoral) is 
a special public organisation which pu r­
chases land in the coastal zone for perm a­
nent protection.

Belgium

In 1985 the government started to support 
NGOs and private investors financially in 
the purchase and management of reserves.

Denmark Sweden

G ullm ars F jord  on the Swedish w est 
coast is of extrem ely high biological 
value. I t is a m arine reserve which im ­
poses restrictions on som e activities. T he 
five local councils near the fjord have 
agreed in a local council plan how to deal 
w ith d ifferent types of developm ent o r 
pollution.

Greece

Funding and legal m easures for the p ro ­
tection of the loggerhead tu rtle  and its 
beaches which are used for laying their 
eggs.

United Kingdom
T he N ational T rust (the largest N G O  in 
the U K ) has a speci al p rogram m e, E n te r­
prise N ep tu n e , to  buy coastal areas in E n ­
gland, W ales and N orthern  Ireland 
which are unspoilt and w orthy of p ro tec­
tion, In  1990, over 800 km of coastline 
w ere ow ned and m anaged . A  second ex­
am ple are the H eritage C oasts, beautiful 
and undeveloped stretches of coast, now 
including 30% of the coastline in E n ­
gland and W ales. They are identified 
jointly  by the C ountryside Comm ission 
and local au thorities and are  non- 
statu tory .

T he sum m er cottage directive prohibi ts a 
fu rther extension of sum m er cottage a r­
eas in a 3-km  wide zone along the coast. 
The C onservation o f N atu re  A ct can also 
be m entioned. This A ct contains m ea­
sures for the general protection  of 
biotopes and directives for the protection  
of separate  areas.

Germany

Turkey
The beach of D alyan is one of the m ost 
im portan t egg-laying sites o f sea turtles in 
the M editerranean . In  1988 the building 
of a hotel on the D alyan beach was 
started . The Turkish governm ent o r­
dered  the building activities to  stop. B e­
cause m any o th er destructive develop­
m ents have been  going on , it is 
recom m ended to  define the positive ex­
am ple carefully, as the stopping of hotel 
building on D alyan beach. The hotel 
foundations have no t yet been rem oved.

T he G erm an W adden Sea is alm ost en ­
tirely p ro tected  by th ree N ational Parks.



Goose barnacles and mussels

Preserving biodiversity
Ja cq u es  L h o n o r é

The coastline, the fron tier betw een 
land and sea, is a source of conflict and 
exchange and it is constantly being 

m odified.

Conflicts take  place betw een com plem en­
tary physical m echanism s (for exam ple, e ro ­
sion and sed im entation , due to  determ ining 
factors such as w inds, m arine curren ts o r 
tem peratu re  fluctuations) and the living b e ­
ings which settle  th e re .

Exchanges take  place betw een m aterials: 
the erosion of rocky coasts provoke th e  fo r­
m ation of loose sedim ents from  which sandy 
coastlines orig inate. The depositing of o r­
ganic o r inorganic terrigenous m aterial al­
lows land to  enroach  on the sea (silty fo re­
shores, “slikkes” , “liquor” , estuaries). It 
was Lavoisier who said, “Sea w ater is th e  re ­
sult o f the w ashing of the w hole of the e a rth ’s 
surface” . ,

O ceans and seas cover 71%  of the e a rth ’s 
surface and living organism s account for 
10% of organic m atter. 1.5% of ou r food 
comes from  th e  sea. The diversity o f m arine 
life dim inishes w ith increasing dep th  and 
low er tem p era tu res . I t is in the first 60 m etres 
of the continental shelf that biodiversity and 
productivity  are  at their g reatest (half a  sea 
hectare  produces 3.8 m etric tons of organic 
anim al o r p lant m atter). Photo  trophic 
p lants, which are prim ary producers, gener­

ate varied food chains involving herbivores 
and several levels of carnivores. A m ong the 
“exchanges” , it is w orth  m entioning changes 
o f environm ent : at the land-sea interface 
som e terrestria l organism s live along the 
shore o r adap t to the sea (arachnids and in­
sects) while “N ep tu n e’s child ren” advance 
onto  land (gastropods and crustaceans).

The stability in tim e of these ecosystem s is 
linked to  specific diversity. It increases with 
h igher tem pera tu res (in contrast w ith the ef­
fect o f la titude, therefo re) with the presence 
of w arm  currents and w ith the quantity  of 
available food.

A current such as the G ulf S tream  raises the 
average w ater tem pera tu re  ( 18°Cin sum m er 
in B rittany, 10-11°C in w inter). I t allows 
fixed crustaceans such as Chtamalus stellatus 
to  survive in the C hannel as far south as the 
C otentin  and as far no rth  as Scotland. In  ad­
dition the G ulf Stream  o r sim ilar currents 
m aintain a therm ocline with tepid surface 
w ater tha t is rich in m ineral salts, prom oting 
the grow th of p lankton  which in tu rn  encour­
ages the m igration o f certain  species (her­
rings and sardines) caught by fisherm en.

Biological productivity and diversity
The hard  substrata  o f the coastline favour 
the se ttlem ent of varied anim al and plan t 
species. L arvae and seeds attach  them selves 
to  the substrata  and  bring about a vertical 
d istribution of organism s which can vary ac­
cording to  exposure to  th e  daylight spec­
trum , structure w ater tu rbu lence, tem p era­
ture and desalination . Such zone form ations 
can be seen now here else ; they are linked to 
the phenom enon o f tides and to ta l th ree  lay­
ers : the upper litto ra l, m id-littoral and low er 
littoral zones.

T he height o f each varies according to  the 
type of w ater turbulence andbiodi versity de­
creases w ith depth . M ore than  150,000 spe­
cies belonging to  30 o r so d ifferent phyla with 
over 300 taxons p e r are can be found on E u ­
ro p e ’s coastal fringe, a density  unrivalled on 
land.

T hese zones often  have a underlay  of bands 
o f p lan t life, w ith lichen in the upper littoral 
and  brow n seaw eed in the m id -litto ral. E ach 
zone shelters a particu lar inverteb rate  pop­
ulation.

In the upper part o f the u pper littoral anim als 
adap t to living in anfractuosities so as to  re ­
sist dehydration  (they are em erged twice 
daily) and desalination (from  rainfall). A t 
this level, insects live in anfractuosities to ­
gether w ith various p redato rs and consum ­
ers. Physiological adapta tion  affects partic­
ularly respiratory  and excretory  functions. 
T hus the little gasteropod {Littorina neri- 
to ides), instead of processing the gills usually 
found in this genus, has an air-breath ing 
m echanism . Similarly the lig ia, an isopodous 
crustacean, tends tow ards a ir respiration  of 
the kind already acquired by terrestria l 
w ood lice . The periw inkle's excretory ra te  is 
adap ted  to  twice-daily em ergence. W hen 
subm erged, it excretes chiefly am m onia, the 
end w aste product of purin  catabolism . A t 
low tide, it is uricotelic and stores uric acid 
which, as the tide rises, it will begin to  b reak  
dow n into w ater-soluble com ponents.

In the m id-littoral, local survival implies that 
the organism s m ust be able to  reduce evapo­
ra tion  areas by closing shells (operculum  of 
prosobranchia  gasteropods), retracting  ten ­
tacles and appendices, curling up, (barna­
cles, C htamalus stellatus, lim pets) and m ov­
ing tow ards cooler areas in to  cavities o r 
under seaw eed (periw inkles). T here is one 
species of bug th a t lives even in anfractuosi­
ties which are uncovered only during the 
springtides and one species o f springtail (Ac- 
talectes neptuni) th a t occupies the cram pons 
of seatangle up a depth  of 7 m etres !

T ide pools, hollows, basins and rock pools 
constitu te low -tide reservoirs, w hose tem ­
pera tu re  , salinity and oxygen levels can vary 
considerably. The seaw eed found there har­
bours a host of anim als, som e o f which come 
up from  the low er-littoral (sea urchins and 
abalones). Similarly in sheltered  pools in 
caves it is possible to  find sponges, coral gen­
erally found in m ore southerly  seas and p e ­
dunculate C irripeds.

Loose substrate

T he loose substrate  poses a num ber o f p rob ­
lems for m arine invertebrates whose pene­
tration  of it depends on its particle size and 
physical and chemical p ropertie s . Its texture 
m akes it an unsuitable hab ita t for itself to  an ­
imals. Fu rtherm ore , the surface is disturbed 
by curren ts, the strongest o f which bring 
coarse sedim ents to  form  an unstable base 
(gravel). The “m icroclim ate” of the sedi­
m ent depends on its m obility, density and 
hardness and the circulation of air and w a te r. 
T hus, w hereas sunlight can raise the surface 
tem peratu re  from  20°C to  30°C at low tide, 
at a depth  o f 15 cm it rises only from  10° to 
15°C and at a dep th  o f 25 cm the variation  will 
be a m ere 2°C. Vagile surface species (crus­
taceans, decapods and gasteropods) b e ­
com e ra re r while sedentary  species (lamelli- 
b ranchia and  po lychaeta) p redom inate  and 
serve as a tem porary  food source for passing 
p redators (w aders and o ther sum m er b ird s).

A n em erged foreshore at low tide often be­
comes desalinated  owing to  rain o r fresh w a­
te r run-off from  fu rther inland. T he small 
T atw orm  (C onvoluta roscoffensis) is
em erged on the sand at low tide. Symbiotic 
seaw eed can benefit from  the sun ’s rays to 
ensure correct chlorophyll functioning and 
m anufacture sugars th a t are essential for the 
flat w orm . A t high tide these w orm s burrow  
into the sand.

Large populations o f two groups of inverte­
b rates, polychaeta worm s and lam ellibran- 
chia molluscs, are found  in the loose sub­
strate. Silt together w ith large particle size 
encourages the developm ent o f edible 
lam ellibranchia such as carpet shells and 
clam s. It is no coincidence tha t oyster p a rk s , 
mussel beds and sea-fish farm s are located in 
loose substrate zones such as estuaries o r la­
goons w ith high prim ary production  (100g of 
living m atte r per sq m  o f seabed or 100 to 
150g of carbon p e r sq m  per year).

Silty undisturbed sands favour the develop­
m ent of polychaeta worm s which fisherm en 
with bait. They also house large populations 
o f lam ellibranchia -  several kilos per sq m.

A t a g rea ter d ep th , in the low er littoral (up to  
20 m ), such granular sandy zones are  ideal 
for flowering plants w ith laciniated leaves 
which form  p lan t com m unities (eel-grass, 
Posidonia), which are unrivalled for their 
specific richness and productivity. The sub­
stra te  is colonised by m any fixed organism s 
(sponges and sea squirts) o r silt-dwelling o r­
ganisms (sea anem ones, and polychaeta 
worm s such as the peacock-w orm  and fan- 
worm ). The leaves support uncom m on o r­
ganisms (lucernaria), sea hare  and  cephalo- 
pod eggs. These p lan t com m unities are 
veritable nurseries. H ow ever, w hereas they 
w ere once abundan t, they are now shrinking 
constantly. In 1935, a parasitic disease due to 
a fungus decim ated them , bo th  on the E u ro ­
pean coasts and on the N orth  A m erican 
coasts. M oreover, increased turbid ity , m od­
ifications in current flows and pollution 
h inder their regeneration . They have be­

com e extrem ely ra re  betw een  the C oten tin  
and the Escaut estuary.

T he richness o f a sandy coast is also linked to  
the presence of w rack on the foreshore edge. 
W rack takes the form  of strips roughly p a r­
allel to  the tid e , consisting o f seaw eed or m a­
rine vegetation , and w ashed-up dead an i­
mals as well as decom posers. A lthough the 
num berofspeciesissm all, productivity  isex- 
ceptionally high. W rack harbours decom ­
poser insects, am phipod crustaceans (sand 
fleas), bacteria  and  a host o f larger p redators 
such the forficula species o f sand crab. The 
alm ost system atic cleaning of beaches b e ­
fore the holiday season by m achines which 
rem ove betw een 5 and 10 cm in depth  of m a­
rine deposits is destroying this fauna on m ost 
beaches !

T he coasts are m igration rou tes fo r birds and 
insects. B eaches and estuaries, on account o f 
the ir vast invertebrate  population , twice a 
year constitute the m ain source o f food for 
m igratory birds and lim icolae in particular. 
D unes and the areas behind the dunes are fa­
vourite nesting sites.

Warning

T he coastal fringe is a collection of rich and 
diverse biocenoses which have rem ained vir­
tually balanced since life on earth  began. 
W ith the exception of accidental changes re ­
sulting from  pollution (oil slicks and chem i­
cal po llu tion , for exam ple) o r m an-m ade dis­
turbances (urbanisation  and tourism ) it 
rem ains possible to  define “zero  po in ts” for 
these ecosystem s and thus to  have reference 
data . This is no longer possible for land or 
lake ecosystem s, all o f which have becom e 
dirty o r have dete rio ra ted , except m aybe at 
high altitude. T he protection  of coastal b io ­
cenoses rem ains possible provided drastic 
m onitoring and rational adm inistration 
m easures are taken  rapidly. In the last 20 
years, 50 o r so in ternational agreem ents 
have been  signed particularly  concerning 
pollution. A ccording to  P art X II o f the 
U n ited  N ations C onvention on the Law of

the Sea (1982, M ontego B ay), States have 
the obligation (in principle) “to  pro tect and 
preserve the m arine env ironm ent” . B ut, 
p ro tection  of the coastline m ust not be the re ­
sponsibility o f adm inistrative departm ents 
o r com e under two distinct sets o f legislation 
(one for the land, one for the sea) the app li­
cations o f which are contradictory , as p ro ­
tection  provisions frequently  conflict w ith 
econom ic interests. W hat is needed  is to  set 
up fully fledged research and m onitoring 
structures along the lines o f th e  C onserva­
to ire de l’espace littoral et des rivages lacus­
tres.

A  fu rth er -  and fundam ental -  problem  is 
that o f public ignorance and m arked  sh o rt­
comings in biology teaching in secondary 
schools.

The land/sea interface is a m arvellous labo­
ra to ry  for m ultidisciplinary studies such as 
taxonom y and evolution, ecology (basic and 
applied) o r physiology. ■

J. L honoré
Laboratoire de biosystématique des insectes 
Faculté des Sciences 
BP 535
F-72017 Le M ans Cedex
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Misappreciated 
salinas

John G. Walmsley

The production  of salt by the natural 
processes of evaporation  is one of the 
o ldest industries known to m an . M any 

artisanal salinas have long since been  re ­
placed by large industrial saline com plexes 
com prising hundreds, and even thousands of 
hectares. T he M editerranean  basin is ideally 
suited to salt p roduction , the vast salt plains 
(“S ebkhas” , “C ho tts” ) o f N orth  A frica are 
w itness to  the rem arkably  high evaporation  
rates in this region ; so too are the largest E u ­
ropean salinas, situated  on the no rthern  
shoreline.

Besides producing salt for industry and com ­
m erce, industrial salinas support in te rna­
tionally im portan t breeding populations of 
flam ingos, shelduck, avocets and o th er sea­
birds, am ong them  rare  and endangered  spe­
cies like the M ed iterranean  gull, slender- 
billed gull, A udou in ’s gull, gull-billed tern  
and the little te rn , endangered th roughout 
itsb reed ingrange in E urope. Salinas are also 
used as stop-over and refueling sites each 
yearby  thousandsof long-distance m ig ran ts, 
especially w aders, moving betw een the Pale- 
arctic b reeding grounds and their w inter 
quarters in A frica. T here  is also evidence to 
suggest tha t industrial salinas are im portant 
b reeding sites for ano ther highly endan­
gered species, the stone curlew.

Salt com panies and saline m anagers th e re ­
fore autom atically  becom e the “custodians” 
o f these w etlands and wildlife. They should 
be m ade aw are of the need to preserve our 
natural heritage, which today is d isappear­
ing fast. In industrial salinas, fo rm er natural 
islands in saltw ater lagoons once occupied 
by breedinglaro-lim icoles (gulls, te rns, w ad­
ers) have now been  levelled to  create a larger 
surface area o f w ater for salt p roduc tion . The 
result is tha t birds are now forced to b reed  on 
dykes, in m ore sensitive parts o f the saline, 
w here disturbance of nests and eggs, and 
chick and adult m ortality  is high. The lack of 
suitable b reeding hab ita t is just one of the 
causes o f this m ovem ent o f b ird s.

The yellow-legged herring gull is ano ther 
th rea t : over 30,000 pairs are b reeding along 
thé M ed iterranean  coast o f F rance, the m a­

jority are sedentary  and spend their time 
scavenging on public refuse dum ps, o r pre- 
datingon  breedinglaro-lim icoles. W e are re ­
sponsible for this unbalanced situation 
which will continue to  spread unless we do 
som ething to  change ou r system of w aste dis­
posal.

For m any years these biologically rich indus­
trial salinas have been  com pletely ignored  by 
both the salt com panies and conservationists 
alike, and considered only as factories p ro ­
ducing salt. The tim e has com e for us to 
change our ways and opinions before it is too 
late, by recognising industrial and aban­
doned salinas as w etlands of in ternational 
im portance . E very effort should be m ade to  
m aintain the b reeding and feeding habitat 
that salinas afford to  all p ro tec ted  species, by 
moving tow ards the fu ture , and an in te­
grated m anagem ent fo r these fragile ecosys­
tems.

Practical m anagem ent is all tha t is required  
to  m eet th ed em an d so fth e  b ird s. This can be 
achieved by creating  artificial islands in per­
m anent lagoons; the surfaces should be a 
m ixture of sand and gravel and the edges p ro ­
tected  by stones against erosion.

Besides creating optim al conditions for salt 
exp lo ita tion , salinas can be m anaged in ways 
tha t are beneficial to  seabird conservation. 
M aintaining and safeguarding the bird com ­
m unities in these im portan t saline wetlands 
requires no drastic changes o r m odifications 
to  the existing hab ita t o r its w ater m anage­
ment,- o th er than providing undisturbed 
breedingsites in the form  of artificial islands.

A  project of this kind is in operation  in the 
saltw ork in M esolonghion, G reece, and an ­
o ther is in the planning stage for the C anary 
Islands, Spain. ■

J. G . W almsley
Station Biologique 
La Tour du Valat 
Le Sambuc 
F-13200 Arles

Slender-billed gull breeding in an industrial salina

Threatened 
flora
Jean-Marie Gehu

The flora of the E uropean  coastline 
is extraordinarily rich and varied 
but is also in grave danger. A 
highly unusual flora, it is to  be found in 

extrem ely varied habitats, determ ined 
by endless variations in the coastal geo­
morphology.

In France over one-tenth o f the flora, in­
cluding several dozen endem ic species, 
live along the coastal rim covering a total 
surface area less than half of one- 
thousandth of the national territory . But 
the same strip is home to 10% of the in­
habitants o f France, not to  m ention 
holiday-m akers ! This sam e area has re­
cently taken on considerable geo- 
econom ic im portance.

Since life in the coastal a rea  is organised 
on the basis of narrow  zones, it has con­
siderable in built fragility. M an-m ade 
pressure isconstantly on the increase and 
irrem ediable destruction is becoming 
m ore alarming with each passing day.

Euphorbia peplis, once abundant above 
Atlantic beaches, is now confined to the 
M editerranean. H alim ione peduncu- 
lata, a rare species growing in salt- 
m arshes, could be found in 15 locations 
around the eastern English Channel 30 
years ago, but now in only three. Hi- 
eracium eriophorum, a m agnificent spe­
cies endem ic to the coastal sands of G as­
cony, is now lim ited to a few dozen 
kilom etres of coastline south of Arca- 
chon, while Alyssum  arenarium  is con­
fined to a few kilom etres on the Basque 
C ountry coast.

In France alone, as m any as 72 coastline 
species are liable to disappear, apart 
from the num erouseco-typesand ephar- 
monic forms due to powerful micro- 
speciation factors in coastal areas. The 
situation is apparently less serious in the 
north  but worse in the south, where the 
num ber o f taxa is far greater and protec­
tion m easures, if they exist at a ll, less ef­
fective . W hatever m easures are tak en , it 
seems that only a genuine "all-out m obil­
isation” on a Europe-wide scale can save 
the precious floristic and phyto-genetic 
heritage of the coast. ■

J-M G eh u
CREPIS
Achtgem eteelst Dreve
Haendris
F-59270Bailleul

Young loggerhead turtles (Caretta caretta) rush to­
wards the sea as soon as they hatch. L e t’s hope it will 
always be so.

Marine
turtles

Lily Venizelos

H aving existed for over 100 million 
years, m arine tu rtles are now th rea t­
ened  with extinction. D espite the 

various researches, debates and paper p ro ­
tection m easures over the last few years, 
the ir situation  in the M ed iterranean  contin­
ues to  decline. Fem ales used to  nest on sev­
eral M ed iterranean  shores. T oday, G reece, 
T urkey and Cyprus retain  the largest con­
cen tration  of nesting fem ales. The last re­
m aining im portan t nesting beaches are 
th rea tened  by hab ita t degradation  due to 
coastal developm ent, tourism , d isturbance, 
sand rem oval, pollu tion  and o th er hum an in­
terferences.

Illegal beach front developm ent, noise, 
lights, vehicles, sun um brellas, deck-chairs, 
p ropeller-pow ered speedboats and out-of- 
contro l tourism  disturb , d isorien tate , 
frighten, injure and prevent tu rtles from  
nesting. A dded  to  these pressures are inci­
den tal catches th rough  fisheries in teraction  
and deliberate  harvesting a t sea. I t could be 
that incidental catches have been  rem oving 
m ore turtles tha t nest annually on M editer­
ranean  beaches. I t is also possible th a t as the 
adults which are  curren tly  reproductively ac­
tive die off, m arine tu rtle  populations in the 
M ed iterranean  will suffer rapid  declines in 
the face of steadily declining recruitm ent.

The M editerranean  being an enclosed se a , it 
rapidly becom es affected by toxic effluents, 
dum pedw aste , coastal destruction , etc. T u r­
tles get entangled  in discarded and broken

I  '

nets and ropes, feed  on discarded plastic 
(m istaking it for jellyfish), thus blocking 
the ir digestive system s, and are  also contam ­
inated  by ta r  and oil. L ittle is know n about 
the occurrence and effects o f o th er po llu t­
ants.

M arine turtles are  classified as th rea tened  
species and are “p ro tec ted ” by m ost M edi­
te rran ean  countries; how ever, the flouting 
of their “p ro tec tion” laws and the indiffer­
ence of governm ent in no t enforcing them  
continues. In ternational conventions and 
cam paigns have so far m et w ith governm en­
ta l inactivity.

C onservation  priorities and actions to  save 
the M editerranean  m arine tu rtle  should in ­
clude :

— F u rther research  to  assess all rem aining 
potential M ed iterranean  nesting 
beaches is needed , so th a t additional p ro ­
tected  areas can be established to  ensure 
the survival of the species. O nce Special 
P ro tected  A reas (SPA ) are  established, 
the central governm ents alone cannot 
carry the full responsibility for the con­
servation and p ro tection  o f these areas. 
A  range o f d ifferent institu tional a r­
rangem ents should help to  support them  
at na tional, regional and  local levels and 
w ith the participation  o f all in terested  
parties.

— Public aw areness program m es, for local 
people and tourists alike, across the 
M editerranean .

— A ssessm ent o f accidental catchings 
through fu rther investigation of techni­
cal and educational m eans, to  reduce in­

cidental catch and reduce m ortality  at 
sea.

— Investigation  of the p a tte rn  of tu rtle  
m ovem ent betw een the M editerranean  
and the A tlantic.

— Im m ediate  cessation of in ten tional h a r­
vesting of turtles.

— F u rth e r investigation is needed  fo r the 
location  o f foraging grounds, over­
w intering areas etc.

— Investigate th e  extent to  which pollution 
is affecting the tu rtle  population .

— C o-ordination  o f conservation effo rts .

C onservation  of the M editerranean  m arine 
turtles is an in ternational issue and as such, 
in ternational solutions and finances are 
needed. ■

L. V enizelos
Founder President of M editerranean Association 
to Save the Sea Turtles (M ED ASSET)
1(c) Licavitou St.
GR-106 72 A thens
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Alterations to coasts
So com plex are  th e  phenom ena th a t affect 
shorelines, w ith the ir different m orpholo­
gies, th a t if they  are  to  be m astered  -  as they 
m ust -  genuinely m ultidisciplinary team s 
will have to b e  set up to  deal w ith th em . These 
team s m ust be capable of elucidating the in­
teractions betw een  param eters -  be they 
static o r evolutive -  and also of training those 
who tom orrow  will be responsible for m an­
aging such areas.

C oastal developm ents often  proliferate in 
the w ake of initiatives wih an  inadequate  
back-up and notw ithstanding the body of ex­
pertise built up , they are responsible for 
dam age th a t can never be m ade good. The 
m anagem ent o f the coastal heritage tha t is 
needed  stem s from  as com plete a m astery as 
possible o f the criteria governing the natural 
evolution , in the nam e of coastal environ­
ments.

The E u ropean  netw ork  for scientific co­
operation  on oceanography o f the E uropean  
A ssociation for M arine Sciences and T ech­
nologies (E A M S T ), which w asse tu p in !9 8 5  
on the occasion of a congress in L isbon, has 
adopted  coastal oceanography as one o f its 
action p rio rities, in th e  belief tha t it is o f con­
siderable significance from  the science and 
technology view point and  also in socio­
econom ic term s.

In tha t sam e year, 1985, an intensive E u ro ­
pean  course was accordingly held in B o r­
deaux on the subject o f the know ledge and 
m anagem ent o f the shoreline and the nearby 
continental shelf, following which E A M ST  
organised th e  following, in the fram ew ork of 
the Institu te  for A dvanced  Studies in O cean­
ography (IE  A O ):

— a E u ropean  w orkshop held in A thens in 
1985 and 1988 on coastal problem s in the 
light o f coastal physical processes and 
structures;

— an in ternational coastal oceanology col­
loquy in B ordeaux in February  1988.

Problem s of the shoreline are also a m ajor 
pre-occupation in the Council o f E u ro p e’s 
open partial agreem ent on catastrophes. For 
exam ple, in 1989 the E u ropean  C en tre  in 
M alta (E uro-M editerranean  C entre on m a­
rine contam ination  hazards) organised a E u ­
ropean  course on the role o f rem ote sensing 
in the surveillance o f sea and coastal pollu­
tion. It is preparing  the In ternational 
C L E A N  SEA S 91 C onference, w hich will 
devote a considerable p roportion  of its de­
bates to  the problem s of developm ent and 
coastal pollution (V a lle tta , 19-22 N ovem ber 
1991).

Sim ilarly, the E uropean  C entre  in M onaco 
(E uropean  oceanological observatory  : 
forecasting m ajor risks and rehab ilita tion  of 
the environm ent) is concentrating  its re ­
search on coral ecosystem s, which protect 
tens o f thousands of k ilom etres of coasts 
from  erosion by waves and cu rren ts .

T he section of the E u ropean  C en tre  in S tras­
bourg  which is concerned w ith geom orpho- 
logical risks is preparing  a E u ro p ean  course 
to  be held in 1992 on ways of preventing the 
risks o f coastal erosion and  subm ersion.

M any o ther instances o f activities could be 
cited , bearing am ple witness to  the growing 
concern felt by those in charge, from  the so­
cial , political, econom ic and  ecological view ­
po in t, which suggests th a t short-, m edium - 
and long-term  action is needed  to  com bat al­
terations to  ou r coasts ; such action w ould 
have to  be p roperly  co-ordinated  am ong all 
the institutions engaged in this sector. ■

S.
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